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WABRANTY

NEISoN-BoSS ELCTRONICS, INC. warra.nts

each lnstrument manufactured. by lt to

be free fron d.ef ects ln naterlal and

workmanshlp for a perlod of one year

after d.ate of dellvery to the orlglnal
purchaser. Our l1abI11ty under thls
warranty ls lln1teal to servlclng or ad-

Justlng any lnstrument returnetl for
that purpose anal to the replacenent of

any defectlvo parts thereof. Thls

lrarranty cloes not cover fuses, batterles,

and tubes. Thls warranty w111 be

honored when the lnstrunent 1s retumeal,

transportatlon prepa1d., anal when examln-

atlon proves to our satlsfactlon that

the lnstrunent ls tlefectlve. Defects

due to abuse, mlsuse or abnormal con-

dltlons of operetlon wll1 be repalred

at cost, upon approva,l of an estlBate.

IN CASE OF FAILUBE: notlfy us-be sure to lnclude
the ser1a1 number of the
1ns trument .
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SCOPE

Thls manual provides fechnical Characteristice, lflteory of

Op€ratton, Operating InBtructlons, Itlaintenance IngtructionE

and Repalr Procedureg for the NeIEon-RosB Plug-In ltlicrowave

Analyzer uode 1 PSA 5I0.

CEARACEERISTTCS

Ehe Nelson-RosE lllcroyrave Spectrum Analyzer, Ii{ode I PSA 510 is

designed so that it may be conveniently plugged into any oscil-

loscope which accepts a Tektronix letter series plug-in. In

a matter of minutes, the oscilloscope is converted into a

cornp lete broadband microwave spectrum €rnalyzer. A11 power is

automaticaLly supplled to the plug-in by the oscLlloscope.

Destgrned for use with an external Ewept local osclllator, the

PSA 510 covero the frequency range from 10 megacycleE to 15

kl lomegacyc les. Silicon Eolid state circuitry has been uti-

lized to provide the utmost ln reliability. A wide range of

dispersions from zero to I cc are available while high reso-

lutions of from 5kc to LO( e*/are readily selectable at a,'-../

front panel. slritch. Irhe PSA 5LO posseseg high sensitivity,

flat reaponse and high atability. EhLs instrument also fea-

tureE .Iinear, 60 DB log and square lan dLsplay, calibrated

r-1

SBCTION 1
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IF attenuator, sigmal identifier and a panel meter to indi-

cate correct local oscillator Ieve1.

TEEORY OF OPERATION

Before op€ratlng a NEIJSON-ROSS PIug-In Spectrum Analyzer it is

important to have a clear understanding of the nature of the

Bpectral display and an interpretation of the data it will

provide. Used conventionally, the purpose of an oscilloscope

is to present a visual display of an electrical sJ.gnal, pre-

Benting the amplitude with respect to time. In Euch a presen-

tation the horizontal axis of the cathode-ray represents tine

and the vertical axls represent inEtantaneous amplitude. An

equally neaningful display, corunon ly called a spectral dis-

play, ls one in which the horizontal axis represents frequency

and the vertical axLs represents RIiIS amplitude. This ie the

type of display provided by NEIJSON-ROSS PIug-In Spectrum

Analyzers.

1rhe nature of the spectral display can be understood tdith the

aid of the following illustrative exampJ.es.

Sinqle Freque ,Idealized

An ideal spectrum analyzer, will display a signal containing

enerlty at only one frequency as a single vertical line. This

is Lllustrated in Figure I-1A.
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![rrllrple FrequqDcles, I:leelized

Multiple signals would appear as multiple vertical lines,

however close in frequency they may be. A carrier modulated

by sidebands at plus and minus a small frequency increment

would thus appear as shown in Figure 1-J-8"

Single and Multip Ie Frequencv DisDlavs

An actual spectrum analyzer, however, cannot present an Lnfin-

itely narrow vertical line. Instead the signal is broadened

into a pulse as shoq,rl in Figure 1-1c. Similarly, multiple

signals, closer together than the width of the pulse, r{till

tend to blend as in figrure l-lD. This illustrates a basic

spectrum analyzer paraneter which must be considered, reso-

lution. The smallest frequency difference, between t\,to equaL

amplitude signaLs, whLch can be dispLayed is defined as the

resolution of the analyzer. Trvo equal amplitude signals are

considered resolved when they are far enough apart to cause a

3 tlb Clip to appear between them. This is illustrated in

Figure. 1- 18.

Can'Einuqug Sjeclrum

Signals containing frequency components spaced closer than the

resolution of the analyzer generate a continuous spectrum, AS

illustrated in Figure I- IF.
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PARAI'{ETERS

There are three basic parameters of a spectrum analyzer dis-

PIay.

Resolution - Defined Ln the previoue paragraphs as the

proximity of two adjacent frequencies which

can be Beparated (by a 3DB dip) in the dis-

Play

Dispersion - T:he xridth of the display (in frequency) on

the catlode-ray tube

Scan Time - llhe amount of time taken to scan the disper-

sion, mentioned above

Since these three parameters are interrelated it is important

to understanal the manner in which they effect one another.

Scan time and Dispersion may be combined to produce a factor

called Sweep Rate (cycles per second per second) vrhich may not

be exceeded fora given resolution. Expressed mathamatically:

Dispe rs ]-on < (x) ResolutionScan Time

If this relat.ionship is violated, either by reducing the scan

time (increasing sweep speed) or by increasing the dispersion,

the signal. will smear and lose amplitude.



1-5

This is an important point to remember - contrary to conven-

tional oscilloscope operatlon with a spectrum analyzer slower

sweep speeds produce better displays. Since NEISON-ROSS Plug-

In Spectrum Analyzers fit oscilloscopes with high sweep speed

capabilities, the operator must remember to reauce the sweep

speed sufficiently to obtain a good display. As a rule of

thumb, t?re upper timit for any sPectrum anal"yzer is IO-30

sweeps/second.

AI{FIJITT'DE MEAST'RE!{EI{TS

The relationships mentioned above are of particular importance

when making relative anplitude measurements. If the scan-Time,

dispersion or both are varied during a measurement - e.9" while

searching for a harmonic or spurious signal - the sensitivity

may vary.

Xt is advisable, therefore, to reduce the dispersion (or in-

crease scan time) until the signal ampJ-itude is no longer

attenuated by tlrese effects before taking readings. As the

dispersion is reduced (or the scan time increased) the ampli-

tude ofdre component under observation will increase until a

point is reached where further changes trave no effect. At

this point a reading of amplitude may be taken.

If Sweep Speeil are recommended in the Technical Specifications,

section of this manual, their use will assure optimum performance.



TECHNICAT SPECIFICATIONS

PSA-510

FREQUENCY RANGE-EXTERNAL L,O. 10mc lo l5Gc'
H iSher frequencies arhiewd with etternalmix€rs whos€ output can drive 500mc,5oll

FREAUENCY First lF Frequency: 500mc
Fundament.lMixin8r C.F. = t.O. i50omc

Harmonic Mirinr: C.F. = nt.o. 1500mc
(C.F. = C€nt€r Frequencyr n = any integet)

Si8nal ldentiticr provid€d by front panelswitch

MINIMUM SENSITIVITY
(5kc lF Bandwidth)

Fundamenta I M ixingl
1Om. - 4Gc: -95dbm

4Gc - 8Gc: -90 dbm
HaImonic Mixin8:

lomc-8Gc: sli8htly less than that for
Fund.ment5l Miting;

FREOIIENCY ACCIJRACY

FREQUENCY STABILITY

8cc. lscc: 75 dbm

Total Drilt = L.O. drilt 1200kc; all conditions

500nc to 8Gc with internalmixer

LOCAL OSCILLATOR INPUT I milliwatt (min) to l0 milliwatts (max)

DISPERSION]SCAN WIDTH Zero, to lGc (100m.i cm)

RESOLUTION/ IF BANDWIDTH 5, 10, 20 and lookc
Selectable with lront panel switch

DISPLAYS (6 cm verlical scale) Linearr 60 db Logarithmic and 13 db Square Law S€leclable with llont panel switch

DISPLAY FLATNESS loomc: rldb; lGc: :i4 db (Typicalfor Fundanrental fi,lixing)

INCIDENIAL FM That of L.O.

INPUT POWER {Maxlmum)

INPUI MPEDANCE Sisnal lnpui:50!l
Local Oscillator,50!r

N type connectorson kont panel

IF ATTENUATOR s:fu 
",,c" 

i" t oo "i"pi' o.ioltJu
IF CAIN 40 db (nominal)

Continuously variable wilh front panel control

SWEEP RATE As provided by L.O.
Rat€s !p to 30cps recommended, useable lo 60cps

VIDEO FILTER T$o positions, Short:0.1 millisecondsr Lon8, I milliseconds
Selectable with lront panel swrlch

CONlPATIBLE OSCILLOSCOPES Tektron,r letter se.ies o. equivalents

POWER REOI]IREMENTS All power volta8es lrom oscilloscope

'Recommended nequency ranse with rnternal mixer is lomc to 10.5Gc but rs useable lo l5Gc.
"tower limil of Drspe,sron Scan Widlh limiled only by {abilily and incidenlal F[t ol lhe !.O.

1- tr

LOCAL OSCILLATOR RANGE

RESIDUAL RESPONSES
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SECTION 2

OPERATTNG INSTRITI TONS

UNPACKING AND INSPECTION

A careful inspection of the unit should be made immediately

after it is unpacked. Iook for obvious indications of any

physical damage which may have been sustained during shipping.

Al-1 crystals should lce firmly seated and connectors tightly

mated.

INSTAI,IATION OE' THE I/ERTTCAI, SCAI,E SEI.,ESTOR I,XNK

Oscilloscopes which accePt letter series plug-ins have either

4 or 6 centimeter vertical scales. All Nelson-Ross PIug-In

Analyzers are shipped from the factory set for 6CIrl vertical

6cales. Provision is maile for soldering a link within the

analyzer to accomodate tJre 4cM scale. The link terminals

are on the lower side of the chassis sheIl, at the left side

of the instrument. They are marked by two red dots (see Fig-

ure 2-1). Determine the vertical scale of your instrument, artd

add the link, if required. Should you later care to transfer

the plug-in from a unit with a 4cM scale to one with a 6cIrI

scale, you may remove the link.
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E)CTERIIAL MICROVIAVE },IIXER

An external microwave mixer may be used to achieve frequencies

up to 15 cc- To substitute an external mixer, feed signal and

local oscillator ii1puts into the external unit and connect the

output of that unit to the IF INPUT jack on th.e analyzer front

panel. The jumper between MIXER OTITPUT and IF INPUr is not used

in this operating mode.

2-2

INSTALIATION OF TTIE PLUG.IN

Insert the plug-in unit into any oscillosccpe which accepts

TEICPRONIX letter series plug-ins. Turn the lock knob (at the

bottom center of tl-1.c analyzer panel) clockwise to secure the

unit. Select the proper IocaI oscillator - sweeper (see

local Oscillator Requirements ) and connect it to the oscillo-

scope horizontal input as directed in the sweeper instruction

manual. The R"F" output of the sweeper must be connected to

the IOt INPUT, (I-ocal- Oscillator Input) of the plug-in anal-yzer.

connect the signal input to the SIGNAL INPUT jack on the panel"

The signal input lead must provide a D.C" return for the mixer.

If it does not, a coaxial pad may be placed at the inPut to

provide a return, Be sure that the maximum input power (see

specifications) is not exceeded. Turn on the power and allow

both instruments to warm-up. (the plug-in analyzer requires

no warm-up, but the oscilloscope requires about 5 minutes) -

ryl
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INITIAL ADiTSTUEIES

After adjusting the sweeper to approximately the proper fre-

quency and sweep width, set the output level of the sweeper

so that the UIXER CURRENT meter on the sPectrrm analyzer reads

in the upper half of the sca1e, (white box). This

indicates an acceptable range of local oscillator levels. The

higher the level the better the sensitivity"

Caution - The output Level must not be set lceyond the "Normal'

scale on the meter. Operation in the 'O\IER" Portion of the

scale (red box) can cause damage to the analyzer. The instru-

ment is no!, ready for use"

FT'NCTION AND OPERATION OT' PANE L CONTROLS

The panel controls of this analyzer are presented in Figure 2-2

DISP LAY

lfhis switch, Iocated at the lower right-tland corner of the panel,

provides three vertical scale functj.ons:

6ODB IOG - In this display mode the vertical scale of the

instrument is J.ogarithrnic. Relative to a full scale

signal (o DB), each L/6 of the vertical scale is approxi-

mately 10 DB. Thus, a signal 30 DB do$m from full scale

will be ! scale. A signal 60 DB down is just visible as

a small (V6 eJfr, deflection on the baseline.
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!I! - In this display mode the vertical deflection pro-

duced by the signal is directly proportional to the

input voltage, (the bottom k of this scale will be non-

linear due to the extremely low levels encountered).

SQUARE I.,AW . In this display mode the vertical deflection

produced by the signal will be directly proportional to

the input power. Thus, two signals di-ffering by 3 DB

will appear 2:1 in amplitude on the screen.

I'IIDEO AILTER

Iocated concentrically with the DISPIAY control, this switch

permits the operator to insert either of two low-pass filters

Lnto the vertical deflection amplifier, to filter out noise,

etc. llhe center position removes all filtering.

I.F. ATTENUATOR

A step attenuator, composed of six switches provides 51 DB

of attenuation in .1- DB steps. This attenuator is useful for

making relative amplitude measurements" rt should be noted

that use of this attenuator, when the instrument is in 6O DB

IOc, will limit the available vertical- display, since the com-

l:ination of 60 DB of compressj.on and 5l DE of attenuation will

produce a range between noise and maximum input of 111 DB.

1[his would require a maximum input of about + ]O DBM, an un-

reasonably high leve 1.
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This attenuator is provided primarily for use in the LIN and

SoUARE IAw operating modes "

RESOIJ}TION

This control, centrally Iocated on the panel, pfovideE for

selection of resolution. Resolution is provided by an adjust-

able bandlridEh R.F" filter in the last I.F. amplifier. Reso-

lution is defined as the ability of the instrument to disting-

uish between tvro adjacent sigmals. Tr^to such sigrnals (of equal

amplitude) are considered resolved if a 3 DB dip appears between

them. The resolution values on the panel are approximate and

are intended for g\ridance only. In use, the appearance of the

display will determine the setting of this switch. Too high a

resolution setting will cause a great loss in sensitivity,

\^rhiIe too low a val-ue wilL result in a smeared display with

beat-modulation riding on the trace.

IF GAIN

A variable gain control is provided in the IF circuit" This

control is operational in all three dispLay modes. It serves

to decrease the di.splay amplitude and may be used in conjunc-

tion with the IF ATTENUATOR switches to set the display at

an exact reference Ieve}.



SIC,NAL XDEMIFIER

Since any given local oscillator frequency will generate a

great many possible responBes, some method of identifying the

particular responae must be provided. In the I'{ode 1 PSA 51O,

a push button on the panel, labelled SIcl{AL, XDEIIUFIER, performs

thiE function. Presslng this button will cause the center

frequency to shift one megacycle. 1rhis shift will cause the

dlisplay to move to the right if it is the result of the sun-

mation of Ioca1 oscillator and sigmal, and to the Left if it

reEults from the difference. Ttris is true for higher order

reEponses as well aa for the prime responEes. Because the

disperaion of the display is directly proportionate to the

order of the response, the apparent motion of the signal (when

the button ls pushed) rtill indicate the order. For example,

if the dispersion is set for x megacyc Ies, the apparent motion

will be x,/n megacyc les for the nth order responEe. :Fhe disp!.ay

w111 automatically return to normal position when the SIGIIAL

XDENTIFfBR button is released.

2-5

v PosrTroN

The vertLcal position control is located on the front panel,

concentric to the IF GAIN control" The V POSI?ION control is

used to position the trace vertically on the oscilloscope

graticule. The IF GAIN control should be set in the minimum

position while the vertical position is adjusted.
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llhe frequency of the local oscillator can be treated in one of

tlro wayE . lIhe instantaneous f requency can be used, or the osci l,-

Lator may be considered as deviating about an average (center)

frequency. Since the oscilloscope's horizontal deflection is

synchronizedt vith the frequency deviation of the local oscil-

Iator, the use of the inatantaneous frequency relates calculated

frequency responses to specific points on the display" Ihe use

of the center frequency in calculations will provide the res-

ponse at the center of the display. In general, then the local

oscillator is $rept over a wide range of frequencies, it is

better to use the instantaneous frequency, while for smaLl

Iocal oscitlator deviations (10% or less) the center frequency

Ls more convenient. In either case, the relationshiPs between

the local oscillator and instrument response frequencies are

the same. The fot lowing discussion applies in either case.

2-7

rOCAI., OSCILIATOR REOTIXRE!.TENTS

lltte external tocal oscillator perfoms tvro functions: First, by

virtue of its preEence, it heterodyneE the input to 50O litC for

amplication by the spectrum analyzer. Second, Eince it is

st ept, it developes the Epectrum of the input on the dlisplay.
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When two signals are applied to a mixer the output (of the

mixer) urill contain the sums and differences of the inputs and

all their harmonics. If the output circuit will respond to

only one frequency, 500 MC in this case, and. if one input is

very small compared to the other, and output will appear only

when the sum or differencc of the smaller input and n tines the

larger input equals 5O0 MC.

supplied local oscillator,

The large input is the externally

whiLe the smalLer input is the signal.

Expressed mathematically, an output occurs when:

fs = nfo + 5OOMC fs = signal frequency

fo = L"o" Frequency

n = any integer

From this it may be seen that there are many possible signal-

responses for each local oseillator frequency" The amplitude

o'r-" these outputs decrease as n increases. The prime responses

occur when n = I, and are separated by I0OO Iv1C. This is why

the maximum dispersion is limited to IOOO I4c. Accordingly "n'.

is called the "order'' of the response.

Higher order responses occur when n is greater than one. They

also occur in pairs separated by IO00 Mc and are indistingiuish-

able from prime responses (or from other high order responses)

except by their lower amplitude. Such responses are conrnon 1y

used for analyzing high frequencies with a lower frequency

locaI oscillator.
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The dispersion of the display (the wiilth in frequency) is

egual to the sweep width of the local oscillator multiplied by

the order of the display (n) 
"

fhe swept source used must have the following minimum charac-

teristic s:

1. Output power sufficient to drive the mixer in the

instrument or an external mixer-

2. A streep output synchronized with the frequency

deviation, suitable for driving the H input of the

oscilloscope.

3. Ivlean s for level adjustment. so that the crystal

current iray be set to a reasonable level. Since

the level is not cfitical, fixed pads may be used

between the local oscillator and the instnrment"
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SECTTON 3

EQUIPMENT DESCRIPTION

GENERAL

The Mode1 PSA 51O Plug-In Micro$rave Spectrum Analyzer con-

tains a broadband mi.crowave mixer which hetrodynes the input

signal r,vith the (external) swept local oscillator, producing

an I.F. signal at 50O megacycles. A 500 l4C f "F" strip permits

wide dispersion. Subsequent amplifiers at 55 MC and 1O"7 Mc

provides gain while a crystal fitter acts as the resolution

element. Linear, Logarithmic, and Square Law amplifiers pro-

vide vertical defrection for the oscilloscope. The horizontar

sweep is provided by an external local oscillator.

Figure 3-1 is a block diagram of the Model PSA 51O analyzer.

This unit conEists of an instrunent frame and three nodular

electronic subassemblies. Blocks repreeenting the three

modules are shaded and the module number is shown in paran-

theaea. AII other elementa shown are mounted on the Instru-

ment Frame.

INSTRT'MENT FRAME

Figure 3-2 is a schematic drawing of the instrument frame "

Figures 3-3 and 3-4 display the top and hotton views of the

analyzer respectively.

The following elements are mounted on the instrument frame:
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1. Panel Controls

2" Input Connectors

3" Mixer

4. Mixer current Meter

5" vertical Def l-ecter Amplifier

6. Vertical Position circuitry

7. Video Filter circuitry

8. Power Supply

9. Ioading Resistors (for oscitloscope powe r supply)

The Instrument Frame also houses the fol}o\"/ing modules:

1. 500 Mc rF rvroDuLE (#1-351)

RESOI,UTION IF MODUI,E (#1- 207

IOC,-IN-SQUARE LAI{ MODI'I.E (+1-329)

CIRCTIIT DESCRIPTION

l[he input signal is impressed at the S IGNAT, INPUT jack (,]3)

which is a type N eonnector located on the front panel. ft

is mixed in the mixer with the local oscillator input, impres-

sed at J4. The mixing is accomplished by a semiconductor

diode, CRl \.rrhich is mounted within the mixer" The mixer out-

put is a 5OO MC signal which passes through a ahort j umper on

the.front panel between the IF INPUT jack, iIL and ltIxER OI,T-

PUT jack, J2. The function of iII is to permit the use of

external mixers with this instrument.

2

3

3-2
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lrhe signal then passes from Jl to the input terminal of the

5OO MC IF MODULE (+25I).

A complete description of 5OO IJ1C IF MODULE circuit operation

is contained within Section 4 of this manual. After passing

through the coupling loop (which injects the 500 megacycle

energy into Lhe IF strip) the remaining DC current passes

through the MIXER CIJRRENT Meter, MI" This current is gener-

ated by the action of the local oscillator on the mixer diode-

Since there is an cotimum level of current at which the input

mixer operates, the function of the MIXER C[IRREIil:r meter is to

provide an indication for the operator in setting the loca1

oscillator input level" A signal is amplified within the

5Oo !4c IF MODULE and converted to a frequency of 65 MC.

The output of the 50O MC IF !4ODUUE Passes ttrrough the IF

ATTENLTArOR, a panel mounted six element toggle sr^ritch attenu-

ator (See schematic drawing contained within Section 4 of

this manual-), and is fed into the RESoLIITIoN IF It4oDIrLE (#I-2o7) 
"

within this rnodule the signal is converted down to I0"7 lilc

and filtered to provide the reso}ution characteristics of the

analyzer. A complete circuit description of the RESOLIITION IF

MODUL,E (#f-20?) is contained within Section 4 of this manual.

The 10.7 llc output is impressed upon the input of the ff)G-

EIN-SQ IAw MoDITLE (+1-329). A comPlete description of this

module is contained within Section 4 of this manual.
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1rhe module generateE Logarithrnic, linear or square law

video, which are available at the terminals of the DISPIAY

switch S2A. llhe operator may select the desired video signal

try positioning the DISPIAY SwI1rcH in the appropriate position.

lEhe output of this slritch is then routed to the Vertical

Deflection Amplifier, which is mounted on the instrument

frame and consists of cascaded emitter followers Ql and O2.

When video filtering is desired, the operator may place

capacitors C2 or C3 at. the input of the Vertical De::ection

amplifier by positioning the video FfLTER switch S2B to the

SHORT or ffNG trositions respectiveJ.y.

The output of emitter follower Ql is the desired deflection

signal for the osciltoscope and is coupled to the oscillo-

scope through a netvrork composed of R11, RJ.2, and RL3. fhis

network provides the proper Dc level at the oscilloscope

input. Tle other input to the oscilloscope, the DC voltage

required for vertical position, is fed to the connector through

a netrraork (similar to that used for the video sigmal) com-

prised of the v POS potentiometer R4, R8, R9, and RI6" Both

tl,.e v Position Voltage and the Video signaL are fed throuTh

inductors composed of three ferrite beads" The SIGNAL IDEN-

TIFfER button which is located on the front panel, tunes the

first local oscilLator in the 500 Mc IF module by a fixed 1MC

increment"
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lfhis is achieved in the fo l lorrring manner. llhe 1ocal oscillator

is supplied by the -I5O lrDc power supply (in the oscilloscope)

with a constant current vLa reEistor R2. vlhen the SIGIIAL

IDETiIIIPIER button, 51 5.s pressed, it Ehunts the first local

oscillator source with a selected value of resistor RI,

reducing the amount of ourrent through ttre local oscillator

and reducing the voltage of the collectors. Accordingly the

collector capacitance is altered turning the local oscillator

by the required amount. RI is factory selected to match the

particular 500 MC IF module mounted within the frame and has

to be reselected should the IF module be changed. The + 1O0

VDC and the 5.3 VAC power supply from the oscilloscope are

not used by the analyzer. lhe + 225 VDC supply is loaded to

its minimum requirements by means of resistor R18. llhe -15O

IIIDC supply is regulated to a constant -12 VDC output by Zener

diode CR2, and is used to supply power for the various trans-

istorized modul-es. A + 50 lrDC supply Ls obtained by &ividing

ilown the + 75 rrrc supply from the oscilloscope, using R19,

R21, and R22, which also serve to load that. supply to its

fixed requirement of I50 mils.
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MATMENANCE AND REPAIR

NEL,SON-ROSS Plug-In Spectrum Analyzers are designed and manu-

factured to high standards of reliability and quality control"

The use of fu1Iy transistorized circuitry has eliminated the

need for periodic maintenance. In normal service. it is un-

likeIy that your plug-in analyzer wiIl require rePair" Shouid

a failure occur. however, this section wilt provide you with

a general sequential procedure for locatj-ng the fault and

repairing the unit.

\rISUAL INSPECTIONS

Plug-in units are generally subject to considerable handling

and could be accidentally damaged during storage or transfer.

Accordingly, you shouLd visually inspect the plug-in unit

periodically for ohvious damage. Iook for loose or frayed

wires, damaged components, broken terminal striPs, etc. Burn

marks on a component could disclose an impending circuit fail-

ure, a short circuit or overload conditions, any of which

require further investigation.

GENERAI, SOI,DERING CONS IDERATIONS

Many components Ln your plug-in analyzer are mounted on

ceramic terminal strips. llhe use of a 60 $ratt soldering iron,

equipped r^rith a chisel point is reconmended for unsoldering

a soldering of any components.



GEIIER.AI, TROI'BI,E SHOqTTNG

Should lrou auEPect a malfunction in your Plug-In Spectrun

Analyzer, the followlng six gleneral EtePs are reconmrended as

a sequential procedure to correct the problem.

1. confirm that a malfunctsion actually does exist.

2. Iaolate the t rouble to either the Plug-fn

spectrun Analyzer or the oscilloscope.

3. IocalLze the problem to tie analyzer main frane or

a circuLt module.

4, Trouble-shoot the faulty element to det€rmine the

exact aource of trouble.

5. Repair the malfunction

6. rest the repaired analyzer and realigm (lf necessary).

CONFIRMATION

It has been found thru exPerience that many indicationE which

are presumed to be cuase by a malfunction in the eguitrment

actually reEu1t from lncorrect control settings. AlL controLs

Ehould be checked for correct aettings.

3-7

Only 60-40 RoEin eore Eolder should be used- Excessive

preBsure on a cerami.c terminel strip could cauBe Lt to

crack. Diodeg should be installed with the norma 1 pigtail

looped leads and any semiconductorE should be Protected uring

solderl.ng by heat sinking their leads with a Iong nosecl pliers

or heat-sink clip.
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You should a16o check the input cabl-e connections and acces-

sories, Once determination is made that an actual equipment

malfunction does exist, it must be ascertained whether it is

located in the plug-in unit or the oscilloscope"

ISOIATION

Isolation ot the trouble to either the oscilloscope or the

plug-in unit may be accomplished try eittrer of trro possible

methods. In the first and simplest method, the plug-in unit

is removed and replaced with a spare plug-in. llhe second

method requires verification of input sigmals, supply voltages,

and analysis of the screen display.

cAuuoN

Before plugging in the spare unit,

it is essential that a careful in-

spection be made of the suspected

original unit, for evidence of

charred components or burned wiring.

Any indications of such damage could

be the result of excessive oscilLo-

scope supply voltages. In such cases

it is abEolutely necessary to make

complete voltage checks prior to in-

stal-Iing a spare.
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If this precaution is not taken,

the spare unit may become damaged.

BROUBI,E SIIOOTING TTIE SPECTRIn{ ANALYZER

When it has been definitely established that the malfunction

exists in the Spectrum Analyzer plug-in unit the follouing

troubleshooting procedures are recormnended.

If, after a spare unit (known to be functioning properly) is

substituted and the system does not wotk properly, the fault

exists in the oscilloscope" Refer to the oscilloscope instruc-

tion manual for correct maintenance procedures " If a spare

unit is not available for substitution further testing must be

performed. A plug-in extension cab).e (available from the

oscilloacope manufacturer) may be used to facilitate the

required testing, or the top and bottom covers may be removed

from the oscilloscope, and the unit stood on its side. First,

check aI1 voltages supplied by the oscilloscope to the plug-in

unit. lhe voltages Eupplied by the oscilloscope to the Plug-fn

analyzer are identified on the schematic drawing of the analyzer

frame. This schematic nay be found in Section 3 of this manual.

If the voltages measure incorrectly, remove the plug-ln Spec-

trum Analyzer and recheck the voltagea. At this point, if the

voltages check correctly rrith the Spectrum Analyzer removed, the

trouble may be assumed to be in the plug-in unit.
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Much time and effort will be conserved by first performing a

very thorough visual inspection of the plug-in unlt. care-

fully scrutinize the unit for evi.dence of, burned or broken

wires, defective switches. overheated or discolored comPonents,

and loose or improper Iy seated crystals. In the event that a

burned or discolored component is discovered, it is esEential

that the direct cause of the tllouble be located, and corrected

before replacing the comPonent. ff no defects are detected by

visual lnspection, then the following sequential procedure

should be used to localize the fault.

Supply tr ovrer to the Plug-1n Analyzer through an extension cable

from the oscilloscope (available from the oscilloscope manu-

facturer).

If there is no display on the oscilloscope screen the trouble

may lie wlthin the anaLyzer instrurnent frame. The frame

electronics may be checked on a D.C. basis, using any vo lt-ohn-

meter (2O,0OO ^,/volt). voltages to be found at manY terminals

are indicated on the frame schematic. Itris check shou ld include

voltages at the power resistors, the Vertical Amplifier, saw-

tooth and tuning voltages (where aPPlicab1e).
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If the instrurent frame is operating properly, then the maI-

function mtst be localized to the faulty modular unit. 1[his may

be eccomplished by applying signals to the moduLes, one module

at a time, starting with the last module (on the block diagram)

and working back toward the analyzer input. Proper input fre-

quencies for each module are indicated on the block diagran,

and may be supplied by any standard signal generator" A faulty

modu le is indicated when the test signal will not pass and

there is no deflection on the oscil,loscope screen.

the faulty module should then be removed from the instrument

frame and tested in accordance erith the procedure specified in

the individual module description, contained in Section 4 of

this manual. Power should be supplied to the module from the

instrument frame wi ttr j umper cords.
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R1

R2

R3

R4

R5

R6

R7

R8

R9

RIO

R11

R12

RI3

R14

R15

R16

;:17

R18

RL9

R20

R21

P22

DESCRIPTION

Chosen At Test

Conp. Iw 196 39K

Not used

Potentiometer

Not Used

comP. tJY 5,6 520 K

Not t red

Cotnp. lrw 1% 91K

Eilm tw 1% 39K

tilot used

comp. lw 5% 22OO ,.

Sane aE RB

S ame as R9

cqnP. Lw 5% A2eO ,-

Not UEed

comp !w 5% looK

A:(iaI w.w. 4K

Arrial w.w. 13.5

Aatal w.w. 35O .,.

Not used

Hot Used

AxiaM 15O.,.

PARTS I,TST

FRAI.IE 51O }ODEL 5IO

3-L2

DRAWTNG NO.

DaIe MFF L T1

c1000- 154-43

IRC I\PE GBT

IRC Type GBT

IRC TYPE GBT

IRC Tlpe GBT

ward Leonard 5 XM

Ward Leonard 5 xM

wlr type l-oF with brackets

Ward Leonaril 5 Xlt



c3

ITEM

CI

c2

c4

eRl

Q1

Q2

M1

S1

s2

P1

DESCRIPTTON

Capacitor .1

.0I Capacltor

Same as Cl

Saroe aa CI

Diode zener IRI2B

Transistor 2N3638

Same as 81

PARTS I,TST

FRAilE 51O I{ODEI, 510

3- r3

DRAWING NO.

Srrlttron DGvlces

Fairchi ld Semiconductor

IIR-20

Brooo-448- r

Crayhill 3O-l

2I-2-2-LAOO5-2, ctg

Amphenol 26-159-16

A1000-403- 2

Ato00-351

A1000-372

c 1000- 207

c1000-251

Cable Assy

cable Aasy

cable Assy

Same as W3

Mixer

IE L-2O7 Resolution ff'

rF I-251 500 t{C rF

IF I-329 Log Lin Square Iaw IF c1000-329

Meter 2OO u amp.

Attenuator

Slritch P. B.

Switch Rotary

connector, Mating

Amperex C296AB-AIO0K

81000-336

WI

w2

w3

tit4



SECTION 4

IiIODULE DESCRXPTIONS

This section contains four parts. The first three parts are

detalled descriptions of the following modules:

500 Mc IF Modul-e (1-251 and 1-251A)

Resolution IF lrodule (I-207)

Iog-Lin-Sq. Law Module ( I-329)

Circuit descriptions, Maintenance instructions alignment proced-

ures and parts lists are provided for each module.

Part four of this section is a schematic drawing and parts 1ist
of the I.F. Attenuator sub-module.
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5OO ttC IF }loD[LE (1-251 and 1-251A)

FUISCTION

fhe function of this module is to accept a signal at 5OO

megacycles, provide considerable filtering (to eliminate

spurious responEes which might occur from local oscillator
inputs), convert the sighal to 65 megacycles and provide a

50 ohm output to drive the next module within the analyzer.

Figrure 25I-I is an outline drawing of this module. A

schematic representation of the module is provided in

Figure 25I-2 "

CIRCI,'IT DESCRIPTION

There are two configurations for the input stage of this
module. They are depicted in the upper right band corner

of the schenatic.

rNPryr (1-25I)

!4odules designated 1-25I contain only one input jack and are

designed to accept a 5OO MC signal, which may be the output

of a mixer in the instrument frame. This signal is coupled

into the first reEonant filter by means of a coupling loop

vhich is returned to ground via capacitot, C26 and returned

outside the module housing through capacitor, C26. ThiE

arrangement provides for the measurement of mixer current

(generated by the mixer i"n the instrr.ment frame) at terminal I

I

I

I

I

I

I

I

I

I

I

I

I

I
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INPUT (1-2s1A)

In the module designated 1-251A, a mixef is contained in the

first compartment, housing the resonant f,ilter" This mixer

consists of diode CR2 and associated components. Accordingly,

jacks are provided on the cover of this compartment for both

the signal input and the loca1 oscillator" The coupling

loop for the first resonant filter is contained within the

mixer. Ihe signal input is coupled to the mixer by capacitor,

C25 and termi.nal 9 is provided to permit the introduction of

a DC voltage on the input line (for use with high impedance

probes).

SIGI{AL PATII

The input signal is coupled to the resonant. filters and fed

to an RI' Amplifier comprised of QI and associated components "

The output of Iocal Oscillator, Q2 is combined lrith the out-

put of OI at }tixer, CRI" flhe output of the l4ixer is a 65

MC signal which is then amp].ified by a two stage, resistance

coupled amplifier comprised of transistors 83, 04 and associ-

ated circuitry. There are 65 MC resonant transforrners, ZI

and Z2 provided at the input and output of this amplification

stage. cain control is achieved by varying the bias on the

base of transistor 83.

\

I

I

I

I

I

I

I

I

I

I

I

I

I
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MAI}IIENAI{EE AND REPAIR

The covers of this module are soldered on to Provide and R-F

seaI. It is not advisable to remove these covers for service"

If this module is determined to be faulty, it should be

returned to the factory for service" The unit is extreme Iy

reliable and in normal service should require no repair"

Most of the components are passive and few active parts are

high Iy derated.

AI,IGNMENr

Test Equipment Reguired: Signal generator capabl-e of

producing a 65 mc signal and a 50O mc signa1 accurate

to t I0 mc and capable of being attenuated to levels

of the order of -100 to - IoDBI{.

This module should be connected to arr operating plug-in spec-

trum analyzer during alignment. Because the Level of the 65 mc

output signal at .T2 is extremely low (of the order of -7ODBM,

at normal input levels) it is necessary to utilize the remain-

ing portions of the plug-in spectrum analyzer to observe it

during alignment "

connect the signal generator to connector, .Tl and tune it

back and forth about the reqion of 500 mc while injecting

signals into the module of the order of - toDBIt! (This tech-

nique may be used when the module is only slightly misaligned).

1
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2. Determine the frequency at which an output is observed on

the CRT screen "

3. Rotate the local oscillator tuning control, C8, CCw to

increase the signal frequency or Cw to decrease 1t until-

the signal frequency that passes through the I"F" is

brought back to 500 mc"

4. Triruner capacitors, cL, c2, c6, C7, Cl-I, and c2l may then

all be tuned for maximum"

5. If the module is so badly misaligned that the signal can-

not be passed through it, it will l:e necessary to first

5. Remove the large covers.on thj.s module by removlng the

single retaining screw in the center.

7. Inject a 65 mc signal by means of a coupling loop on the

end of a lead from the signal generator-

8, Tune capacitors, CIL and C21, for maxi-mum deflection on

the CRT screen "

9. Repl-ace the cover and align the rest of the module as

previously described "
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PARTS LIST

5OO MC IF STRTP

tttoDEL: 1-251

!I!E}T

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

RI.3

R14

R15

R15

R17

R18

Rl9

DESERTPTION

conp. tw 5% 27K

comp. L.w 5% 6BK

comp. !w 59( }K

Same as R3

Same as R3

Same as Rl

S ame as R2

DRAVTING NO.

fRC ?l4pe GBT

IRC Type GBT

fRc Type GBT

conp. \w s% loo ^ IRC Type GBT

S anre as R1

Same as R3

comp. !w 5% 2.7K

comp. Nw 5% 24oK

comp. lw 5% 82K

Same as RI

Same as R3

S ame as R13

Same as R3

IRC Type GBT

rRC Tl.pe GBT

IRC rype GBT

56 ^ Iw 5% (Used on I-251e only) rRC TlPe GBT

Sarne as R3



GTET,l

c1

c2

c3

c4

c5

c6

c7

c8

c9

c10

c11

cL2

cr3

c14

c15

c16

cI7

cr8

cr9

c20

c2L

DESCRIPTION

Pigton capacitor

Sane as CI

Disc Capacitor . O0I

S ame as C3

Feedthru t00O PF

PARTS LIST

5OO UC tF STRIP

MODEL 1-251 & 1-251e

251-6

DF.AWING NO.

Amperex C004 AA,/98

Centralab DD-102

Erie 2404-OO0-
x5u-102P

cM15EO50J

Same as CI

Same as CI

Same as CI

Same as C5

Not uscd

SG as cl

Same as C3

S ane as C3

Same as C3

Mia Capacitor 5 PF

Same as C5

Same as C3

S ame as C3

Same as C3

Not used

Same as Cl
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c22

c23

c24

c25

c26

J1

;J2

iI3

cRl

cR2

PARTS LIST

500 r{c IF srRIP

MODEL 1-251 & I-25IA

DESCRIPTION

Sane as C3

same as C5

Same as C5

Same as c3

Same as C5

Connector

s ame as ill

Same as JI (Used on 1-251A Only)

Diode IN82A

Diode IN34A (Used on 1-251A OnIy)

Trans former

Same as 21

Trans i stor

Translstor

Same as Q2

25L-7

bRAWTNG NO.

uG697/V

Ax1000-346

m/rc 2011

Fairchild 2N3563

ZL

z2

81

Q2

Q3

Q4 Same as 82
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RESOLUIION IF IIODIII,d # I-207

FIJNSIION

llhe function of this module is to accept a low level signal

at a 65 UC input frequency and deliver an amplified signal at

10.7 !rc. The IF module provides both gain and frequency con-

version. A tlvo po Ie crystal f i lter in the 10 . 7 MC section

provides varlous resolution bandwidths " Ihe overall gain of

the amplifier is such that signals of tle order of -9O DBM

at the input will produce 5OO lticrovolts at the output. fhe

input is 50 ohms while the high impedence output is specifi-

cally designed to drive the next module wittrin the analyzer.

An outline drawing of thj.s module is provided in Pigure 207-1"

CIRCUIT DESCRIPTION

Figure 207-2 is a schematLc of this module. The input signal

is impressed upon the base of the m.ixer transistor, Q2 through

a 65 !4C tuned transformer, 21. Transformer, Zl Le tuned by

trinmer capacitor, C5. A crystal controlled local oscillator

comprised of Ql and its associated circuLtry provides a 54.3

ltc aignal. which is appliedt to the emitter of, Q2. The output

of 02 is a 10.7 MC signal which is initially filtered by a

coi-l, 22. The signal is then fed through tlro crystal filters

comprised of 03, Q4 and their associated cireuitry.

I
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Band width selection is acconplished with a four-position

seLector switch, S1, vrhich oPerates in the following manner.

In the first position (fully counter-clockwise) the filter is

disconnected. providing a wide band position" In the second

position the bandwidth is fixed and is a function of the

crystal- freguency. In the third and fourth Positions, the

crystal filter is inserted at progressively narrower band-

widths. Resistors R25, R26, R27. and R28 and capacitors CIl

and C19 are selected at assembly to suit the crystal charac-

teristics and bandwidths for each analyzer model. Gain and

gain control is achieved by a 1O.7 MC amplifier comprised of

transistor Q5 and its associated comPonents " Trhis standard

amplifier configuration operates with matching input trans-

former, 23 and output transfofiner, 24 to provide the neces-

sary gain. Gain control is achieved by varying the standing

or quiescent current through the transistor by means of a

voltage applied at terminal 5 (Labeled "gain control" ).

This voltage can vary from zero volts, at maximum gain to -12

voLts at the minimum gain setting. The gain control voltage

is determined by the panel mounted GAIN COIqIRoL Potentiometer.



zo1-?*

54,2 l"'( oe1 HIXER
qt2

2N356+
- t2t

Qr
2N3s("4

RS
toOO

Rl
I ooo c2 .oa I

p.€
tooo

FTJ?=Im:ErI L3
c6
oot

roo qhY

- 12 v D4

al IE ZI
EE]LI

UHY

ol
c30

czgE '',]

s.(3
l-1c

a3
1-55
tu,lF

AK

to.lI

6' HL

FIl-TER
Q3

2 r.1356+
- te\l - r?v -tz'l

qt
2 N 356{-

Rlz

27oO

Rtg
27ool-

I

RZt
21l<

kzo
27oo

R9
21K

.8
,ot Rt 5

21K I
zt6
.ol azL

liTr.-E-l c2e z+
to,1 tlc

azl I-1 -l
I

I

I

I
E E

1

FTo I
Rlt

2'I K

g-3s
hHf

C1 I

I
I

L

220
LZ

Rr7 Rl9
21K ?2o

?.5-lrMr{F

o2 Qa
szs2 t 3 124

62K

aa3
z4 0l<

Q?1

*

aze
*-4'

425-
t

Rz6
*

NoaEs.
t.

?,

4.
5.

ALL RESI9TORS IN OHIlS
AIL zApActTORS tN HFD UNL!S5 OTlEriWra€ SPEerFr
nLt tNDUc-rd Rs rN llflY vNLE9S .rTHEi(LVl(E SPEalFl
X DEN6TE' FA'IDR.Y 9ELECTED !,ALUE,

EET DENoTES D.C.IESI VoLTAGL9.

\ c

v\c tB I
aoN fAoLa27 I000

aa-z

liF6.41 ItglE

I ,

n6
roK

ft

cq3

o.-l - ll.5

Qz2

z1

qlLp 1,R.Ec t t +, NELSON-ROSS ELECTRONICS, IX(

h/.B &EL # l+1
Lqe 3l<R.er- Er lq6

cC too o -zo7
FIGURE ZO1-2

+

RI

la
ht

H it?2

i8K

- rzv - rzv

FILTER,
..? +

2N3S6+
az

to.7 nL

1

RrS
220 Rl5

Z2o
liI-J-iEf

EA
to.tnc

-l
I

I

*
R21

.. Ii;'"Ji;r-'<(l <22

crz

SCHEM AT\C
lzEsoLUTroN I F. fYloDuLE * t-zo-7c



DO7-3

MAIMENANCE AND REPAIR

When a malfunction has been loca1l-zed to this module, the

module should be removed from the instrument frame, and sup-

plied power from the frame by jumper cords" The following

sequentiaL procedure should then be used to trouble-shoot

the module.

Perform a D.C. check of voltaqes on the emitter, base and

collector of 6ach transistor stage. Nominal voltages are

indicated on the module schematic"

If voltage readings are satisfactory. the module must be

checked stage by stage. With the module output connected

so the next chassis in the frame, apply a signal input to

each stage, starting with the last stage in the module and

working back to the module input. Any standard signal

grenerator may be used to supply the

on the module schematic) "

stage inputs (indicated

once a particular stage is found to be inoperative, individ-

ual components may be replaced until satisfactory operation

is attained.

ALIGNMENT

Test Equipment Requiredi Signal Generator with output at

10"7mc to 65mc over the range of l-evel-s from -100 through

-IODBM.
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lrhe Resolution Module contains three basic circuits which

reguire alignment: the Osci l lator-Mixer, the Crystal- Fil-ter

and the Output Amplifier. The cover of this module must lf,e

removed to gain access to some of the alignment controls.

AII alignment controls on this module are identified on the

outline drawing, Figure 2O7-L.

During aLignment, the 1o.7mc output connector, iI2 should

remain connected to the IoG-LIN-SQ L,AI^I irtodu le (#1-329). Since

tlre output transformer, 24 of the ResoLution Module is designed

to drive the input catrEcity of Module *]--329, j-t must be

connected to its normal load during the alignment procedure.

Module #1-329 must be installed in a working Plug-In Spectrum

Analyzer so that the oscilloscope diapIay may be used to

observe the shape of the bandpaEs filter in the Resolution

ModuLe.

I. Set the DISPIAY s^tltch on the analyzer panel to LIN.

2. For initial aligmment, a - loDBIr{ Eignal at l-O.7mc should te

appliedt to the input connector, ,fL (l-).

3. fhe ResoLution switch, Sl should be placed in the full CCw

position (position 1), (fhis position removes the crystal

band pass filter from the circuit).

4. Transfomers 22, 23, and 24 should then be tuned for maxi-

mun deflection on the oscilloscope screen.
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5. fhe signal generator output level should then be reducecl

to the order of -50 DBM and the frequency readjusted to 55mc.

6" The oscillator tuning capacitor. C3 may then be ad.jcsted tc

produce a local oscillator signal. When properly adjusted

the mixture of the local oscillator siqnaL with the 55mc

input rvil1. produce a 10.7 mc signal, swltch which will-

cause deflection on the oscilloscope screen"

7. This capacitor, C3 must be adjusted for reliable oPeration

of the local oscillator, a setting which may not coincide

with the position for maximum deflection on the cRT screerr.

It must be adjusted to permit the local oscillator to self-

start.

8. This setting should be checked by applying and removing

power to the spectrum analyzer a few times"

9. The input transformer, Z4 may then be tuned for maximum

deflection cn the cRT screen by adjustment of trimmer

capacitor, C5.

IO. The crystal filter is aligned v/ith the inPut connectors,

Jl connected normally to the 65 inc output of the 500 mc

module (+1*25f) via the attenuator. The attenuator should,

however. be switched out of the circuit by the front panel

contro ls .
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II. A signal shou ld be provided to the input of the spectrum

analyzer so that a component line is displayed on the CRT

screen. fhe shaPe of this line is the shape of the band

pass of the crystal filter which is to be aligned"

12. Place the RESOLIJ.ITION switch, 51 in positlon 2, \,thich is the

position nf maximum crystal filter banCrdilth rnd tb€ lroBi-

tion in which the tuning of comPonents is most sensitive.

13. Transforner 23, and triNlrer capacitor, c13 should be tuned'

alternately, for the broadest, smootheat, response obtaj.n-

abl-e. Do not tune for maximum transmission, but rather

for a minimurn point at which the transmission is broad and

the shape of the band pass is smooth and even.

L4. Capacitors, c9 and cI7 should then be alternately adjusted

to minimize skirt lealiage of the signal. Since these

capacitors affect the tuning of C13 and 23 (of the previous

step) they should be alternatety readjusted until the

shape of the bandpass is smooth and leakage around the

skirts of the signal is minimized.

15. switch the analyzer DISPLAY switch to IOc; and j.ncrease the

signal level until a full screen signal is ol:served" This

greatly expands the skirts to facillitate adjustment of C9

and C17 for the most s)mmetrical- band pass characteristics.
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L6. Return the DISPLAY sl,eitch to the LIN position and place

the RESdLUIION switch, 51 in posJ.tion 1 (ccw) .

17. Retrim zI (via triffiner capacLtor, c5l z2 ad 24 for maximum

transmission. fhis step assures that the center frequency

of the varioug tuned clrcuits is precisely the same as the

center frequency of the filter, in its narrowest position.
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PARTS LIST

RESOLI.J'TION I.F.

IIEI-i

RI

R2

R3

R4

R5

R6

R7

R8

R9

Rt0

Rll

Rl2

RI3

R14

R15

Rt6

R1"7

RL8

R19

R20

R21

R22

DESCRIPTION

ConP. )si{ 5% IgK

cornp. !w 5% 18K

comp. rrW 5% IK

comp \w 5% lo ^
S ame as R3

S ame a6 RI

same as R2

Same as R3

comp. lw 5% 27K

Not Used

S ame as R9

comp. lw 5% 2.7K

comp. Lw 5% 22o ^
S ame as R13

Same as R13

Same as R9

same as R9

S ame as Rl2

S ame as R13

Same as R12

S ame as R9

DRAWING NO.

rRC Type GBT

fRC Type. GBT

IRC T)PE GBT

IRC rype GBT

IRC TYPe GBT

IRC Tlpe 68T

rRC type GBT

comp" !w 5% 27 ^ f RC T],pe GBT
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RESOLUTION 1.F.

ITEM

R23

R25

R26

P.27

R28
R29

DESCRIPTTON

comp. !w 5% 24OK

comp. lw 5% A2K

Chosen At Test

Chosen At Test

Same as R25

DRAWING NO.

IRC T]pe GBT

fRC Type GBT

Centralab DD6- 103

c!,r15E050J

Erie 538-0OO-9.1R

Centralab DD 102

Ampe rex COAAAA/ 98

Erie 538-0OO-9OR

c4

cl Capacitor Disc "01

c2 5 Pf Mica 5%

c3 9-35 Pf Trinuner

Capacitor . O0l Disc

c5 .9-9 Trimmer

c6 Same as c4

c7 s ame as C4

c8 Same as CI

c9 2. 5- ll- Tri:nme r

c10 S ame as C4

c11 4lh^sen At Test

cL2 Same as C2

c13

c14 Same as C4

c15 Same as C4

e24

same as R25
Chosen At Test

Same as C3



ITEM DESCRIPTION

S ame as cl

Same as c5

S ame as C 1l-

Not Used

Not Used

S ame as C4

S ame as CI

I0O0 PF Feedthru

Not Used

Not Used

Not Used

S ame as Cl

same as c23

S ane as cl
Same as Cl

.33 mhy Choke

3.3 mhy choke

lOO mhy chole

PARTS LIST

RESOI,TMION I.F.

207-10

DFAWING NO.

Erie 240-OOO-XSU- 102P

National RL550-7

National R1550- 19

J.w. MiILer 70r'1O4AI

c15

c17

c18

c19

c20

c21

c22

c23

c24

c25

c26

c27

c28

c29
c30

IFI

Lr2

Ir-3
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PARTS LIST

RESOLI'TION I.F.

DESCRIP[ION

Transistor 2N3554

same as Ql

Same as QI

Same as OI

Same as 01

207-tL

DRAWTNG NO.

Faircbi 1d Semiconductor

AKTOOO-346

AK1000- 345 - I

cNK1000-007-6

ANK1000-007-4

Alco MRA 2-5S

Q1

a2

o3

a4

8s

z4

ZL Trans former

Trans former

z3 S ame as zl

Same as zl

CRI

cR2

cR3

s-1

J-1

J-2

Crystal

Crystal Pair

Paired to CR2

2 PoIe 4 Poe

Connector

S ame as rr- 1

vG697 /u
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IOG-LIN_SO IJAW rr,tODULE (1_329)

FI,NCTION

The function of this module is to provide gain and generate

square la$r, togarithmic or linear, detected output for vertical

deftection on the oscilloscope display. Figure 329-l is an

outline drarring of the module.

CIRCUIT DESCRIPTION

A schematic of this module is provided -in Figure 329-2.

Transistor, Q5 is a preamplifier, used to provide the proper

input impedance and some voltage gain. Resistor, R5 contained

in this stage is factory sel-ected to standardize the module

gain. Transistors, QL, Q2, Q3, and Q4 comprise four identical,

resistance coupled, amplification stages" Each stage provides

a fixed amount of gain and is designed to saturate at a fixed

Ievel. The output of each stage is fed into the next stage and

a detector. The detectors are respectivel-y comprised of coils,

L5, L6, L7, and I8 and diodes, CRI, CR2, CR5, and CR6, and the

output filters associated with each detector" A linear output

is selected at terminal # 6, the output of the fourth detector

CR6. Square law video is obtained at the same terminal by

inserting Diodes CR3 and cR4 into the circuit. This is accompli-

shed by ungrounding terminal $ 2, iabeled 'Ground for log-Lin '.
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Diodes CR3 and CR4 then provide a a(luarc law characteristic by

virtue of their square law rectification properties and thus,

convert the linear output to a square law output. Grounding

terminal # 2 biases diode CR4 on and effectiveJ.y shorts out

both diodes, eliminating them from the circuit to provide

linear or logarithmic video. Iogarithmic video is obtained by

summing the outputs of all four detectors at terminal # 5,

l"abeled "Iog Video". Each detector then provideE an output

over a fixed gain region of the entire amplifier, The sum of

the four outputs is a 60 DB log output over the entire gain

region of the amplifier.

MATMENANCE AND REPATR

When a malfunction has been localized to this module, the module

should be removed from the instrument frame and supplied power

from the frame by jumper cords. The following sequential pro-

cedure should then lce used to trouble-shoot the module.

Perform a D.C. check of voltages on the emitter, base and col-

Lector of each transistor stage" Nominal voltages are indicated

on the module schematic "

If voltage readings are satisfactory, the module must be checked

stage by stage. With the module output connected to the next

chassis in the frame, appl-y a signal input to each stage, start-

ing with the last stage in the module and working back to the
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module input. Any standard signal generator may be used to

supply the stage inputs (indicated on the modul-e schematic).

Once a particular stage is found to be inoperative, individual

components should be checked and replaced untll satisfactory

operation is obtained.

ALIGNMEtin

Equipment Required: Signal generator capable of supplying

a 10.7 mc signal at 500 microvolts RMS. Decade box cover-

ing the range from 100 ohms to 2OK.

This modute is highly stable and not normally subject to drift"

Accordingly no adjustments have been provided and alignment of

this module is restricted to the reselection of "selected resis-

tors" This procedure will only be required. when components

(particularly semiconductors) bave been replaced.

1. With the modul-e mounted in the plug-in spectrum analyzer

and the DISPIAY switch set in the LIN mode disconnect the

input connector of the module, Jt, and apply an input

siqTnal of 10.7 mc from a signal generator"

2. Set the signal level to 500 microvolts RI'IS and select a

value of R5 to provide fuII deflection on the oscilloscope

screen. FuII screen deflection ccrresponds to a D"C.

voltage at terminal # 6 of O.9 volts"
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329-4

3. Swi tch the DXSPIAY control on the analyzer panel to the

IOG position and select a value for resistor, R32 to

provide a 60DB display dynamic range on the oscilloscope

screen. This is accomplished by first adjusting the out-

put levelof,the signal generator to produce a barely

visible ieflection on the CRT screen and then increasing

the output level by 60 DB. The value of R32 is selected

to provide full deflection on the CRT screen.

If the value selected for R32 differs greatly from the

original va1ue, the procedure should be rechecked since

R32 also affects the lower level of measurement.

The procedure should not have to }:e repeated more than

twice to select the proper value.

4

5
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TEM

R1

R2

R3

R4

R5

R6

R?

RA

R9

RIO

RIl

R12

R13

R14

RI5

RI6

R17

RI8

R19

R20

R21

R,22

PARTS LIST

IOG LTN SOUARE I,AW TF

DESCRIPTION

coap lrw 5* t Bt(

comp. l-r_x7 5% 150K

Comp. !51w 5% IOK

Same as R3

Cbosen At Test

Comp. a$ 5% 47O ^
Comp" lw 5% 47K

S ame as R2

Same as R6

comp. lw 5% AzK

Same aa R3

Same as RI

S ame as R2

S ame as R3

S ame as R2

Same as R3

S ame as R5

Same as R3

Same as RI

Same as R3

S ame as R2

s ame as R3

DRAWING NO.

IRC TyPe GBT

IRc Type GBT

IRC Type cBT

ISC Type GBT

IRC T]4)e GBT

fRC Tl4)e GBT

IRC Type GBT

IRC Type GBT



PARTS LIST

IOG LIN SQUARE LAI^I IF

329-5

ITEII,I

*23

:P.24

R25

R26

p.27

R28

R29

R30

R3t

R32

R33

DESCRIPTION

S ame as R3 '

S ame as R6

conp. !w 5% L2 ^
S alne as R3

S ane as R2

Same as R3

Sane as F.3

Comp. l6w 5% lK

Same as R7

Chosen At Test

S ame as R3

DRAWING NO.

IRC Type GBT

fRC Type GBT
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PARfg IJtrSt

c4

rTEI\,I

c1

c2

c3

c5

c7

c9

c10

c11

ct2

c13

c14

c15

c15

cL7

clB

c19

c2D

c2r

IOG LTN SQI'ARE IA!{ IF

DESCRIPTION

Disc capacitor .0O I

Mica Capaci tor 27 MMF 5%

Disc capacitor .oI

S ame as Cl

Same as CI

Mica 330 MMF 5%

S ame as cl

Same as CI

same as c2

Same as c,l-

Same as C3

Same as CI

Same as cl-

Same as C6

Not Used

Same as CI

Same as C2

Same as c3

Mica capacitor 68MME 5%

Not Used

S ame as Cl

S ame as CI

DRAWING NO.

Centralab DD- I02

CIr,l15E2 70J

centralab DD6-103

CMI5E3 3IJc6

CB

c22

c!,1r5 E680J



t

ITEM

c23

c24

c25

c26

c27

c28

c29

c30

c31

c32

c33

i 1.n.

cRl

CR2

cR3

cR4

cR5

cR6

PARTS LIST

IOG IJIN SOtnRE IAI,[ fF

DESCRIPTION

Same as Cl

Same as C6

Not Used

Feed thru 1OO0 MMF

Same as C26

Same as c3

S ame as CI

Not Used

Same as CI

S ame as C6

Feed trhu 50 MMF

Sane as C33

Diode

Same as CR1

Same as CRI

Same as CRI

Same as CRl

Same as CRl

329-8

DRAWING NO.

Erie 2404-0OO-X5U- 102P

Erie 2404-OO0-u2M-5OOM

IN54IA Sylvania

J1 Connecto r vc693/v
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ITEM

tl

L2

L3

IA

L5

LC

L7

I€

L9

L10

Qr

o2

93

Q4

Qs

DESCRIPTTON

Choke 1O0 uhy

Same as Ll-

Not Used

s a:Ile as LI

S ame as Ll

S ame as LI

Sameas Ll

Sarne as lrl

S ane as Ll

sane as Ll

Transistor 2N3564

Same as Ql

Same as QI

S ame aB QI

S ame as Ol

PARTS LIST

IOG-LIN SOUARE LAW TF

329-9

DRAWING NO.

MiIIer 70F104AI

Fairchi 1d Semiconductor
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PARTS LIST

ATTENUATOR 51 db, 50 ^ MDDEL 510

DESCRIPTTONITEM

s30r

s302

s303

s304

s005

s306

s307

R3 t8

R319

R320

R32I

R32 2

R3 23

R324

R325

R326

R328

R329

R330

ST,itch DPDT

S ame as S3OI

Same as S3OI

Same as S3OI

Not Used

Same as S3Ol

same as s3OI

comp. lw L% 5.9 ^
Not Used

Not Used

comp. Lw L% 866 ^
Same as R321

comp. 1I" I ^ t2w L%

comp. lw L% 432 ^
Not Used

Same as R324

comp. L_w l% 22L ^
comp. !w L% 24"3 ^
Same as R327

Not Used

comp. !w 1% 51.1^

comp. !w L% LzL ^

DRAWING NO.

DA1E I{FF L TI

Dale !.,tF F ]. TI

DA1C MFF L T1

DaIe Mr'F L T1

DAIE MFF L TI

Dale MFF ': T1

R332 Dale MFF L T1

44A-2

R327

R33I

CK Components 7201

Dale t4FF ! T1
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PARTS LIST

ATTENUATOR MODEL 510

ITEM

R333

R334

R335

R336

R337

R338

R339

R340

R34I

P1

P2

DESCRTP TON

Sarne as R332

comp. Lw 1?( 68.1,-

Not UEed

comF. rrw 196 I50 ^
Same aE R334

comp. kw 1r3 61.9 .^

comp. !w L% 249 ^
Not Used

Satne as R338

Cohnec tor

Same as Pl

DRAWTNG NO.

DaIe MFF 
' 

TI

DAIE MFF I TI

DaIe MFF I TI

,.ru 16'5 l5 TI

uc693/u
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A suspect diode may be replaced in the following manner:

Disconnect the tlT)e "N" connector from the rear. and the
mi-niature coaxial connector from the side of the mixer
as semb 1y.

2 Remove the nut on
as semb Iy.

the front panel and detach the mixer

3. CAI]TION - DO NOT IOOSEN ANY SCREWS OR SET SCREWS ON TIIE
MIXER ASSEMBLY.

4 Unscrew the input barrel ( shown in the photo below) and
remove the diode.

5. Insert a new diode (observing polarity) and reassemble
input barrel. DO NOT OVERTfGHTEN INPIIE BARREL.

I

6 Reassemble mixer to
to mixer assembly.

front panel and reconnect both cables

-H 1N4 r5C

@ a

@ €

m
{rorui

I

H

INPL'T MI)GR DTODE RE P I,ACEIVIE I I

The Input Mixer assembly contains a silicon mixer diode, type 1N415C.
Although this diode will withstand signal levels in the order of
0 DBM and momentary 1oca1 oscillator l-evels which exceed. full scale.
on the mixer current meter, it may fail if subjected to an excessive
local oscillator signal for an extended. period.

Slmptoms of a mixer diode failure are: loss of sensitivity, low
signal Ievel, Iow mixer current or complete loss of the signal and
mixer current.

m )


