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'\‘ INTRODUCTION AND DESCRIPTION

1-1. SCOPE

This manual contains general description, installation data, operating instructions,
theory of operation, performance check and calibration procedures, and diaﬂ‘t‘ams
for the Systron Donner Model 762-8IMicrowave Specirum Analyzer (Figure 1-1), The
manual is crganized into the following sections.

Section I: Introduction and Description. This section contains general
descriptive data and performance specifications for the Model 762-2

Section II: I} t llation and Setup. 7This section contains installation
instructions and data for the Model 762-3.

Section III; Operation. This section doscrlbes he operating controls and
indicators, and contains general operating procedures for the Model 7623

Section IV: Theory of Operation. This gection confains a block diagram
level functional des metmn of the Modcl 762-3.1

Section V: Maintenance. This section contains instructions for servicing
and repair of the Model 762-%.]

Section Vi: Performance Checks. This section contains complete per-
formance check procedures for the Model 762 22} providing verification that
the instrument is operating within its performance spec ifications.

Qection VII: Calibration Procedures., This section contains procedures
for adjusting and calibrating the Model 762-%.

A

Section VIII: Parts List. This section contains the list of rep slaceable parts
for the Model 762-2.1

Section IX: Diagrams. This section coniains interconnection and schiemaltic
diagrams for the Model 762-%|

1-2, DESCRIPTION OF EQUIPMENT

The Model 762-81Microwave Sp ectrum Analyz reinafter referred to as the
analyzer, is a self-contained field and 13%@ atory Spv;ctrmn analyzer which operates
in. the frequency range from 10 MHz to GHz. The analyzer consists of two mod-
ules: The Model 712-R)Standard P ] + and the Model wqgmrw«pm_
iz des 4 as & itive panoramic receiver wh

wave Tuning Unit., The system is 3
utilizes a Cath e ray tube (CRT) as the disp i The display is presented on
i g ide o1 tal (frequency) axis, and 3
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13, CAPABILITIES AND PERFOR MANCE

The Model 762-g/ microwave spectrum analyzer is intended for multiple laboratory or
field uses in connection with communications and surveillance equipment.

Detailed performance specifications for the Model 762 2lare given in table 1-1.
Salient features of the system are summarized in the following paragraphs.

1.9.1 External Power Requirements
The Model 762-%(is capable of operating on AC line voliage of 115/230 +10% volts,
50 to 60/460-Hz, single phase., Power dissipation is approximately 70 walts.

1-3.2 Frequency Range

The Model 762-2 uses the fundamental and hgzlp honics of its internal local oscillator
to cover the frequency range from 10 MHz to GHz. This frequency range is
covered in eight bands, with band selection accomplished by a front panel control.
The frequency reading is indicated on a slide rule dial which is accurate 1o within
1% of dial reading #RjMHz, using an indexing expanded scale in conjunction with the
tuning control.

1-3.3  Horizontal Display

The frequency scan width on the horizontal (frequency) display is continuously adjust-
able between 17 calibrated fixed positions of the scanwidth control between 10 kHz

(1 kHz/division) and 2 GHz (200 MHz/division) full scale, A zero dispersion mode is
algo provided. The sweep time is selectable in seven calibrated steps between 30
seconds (3 seconds per division) to 30 milliseconds (3 msec per division). In the

fast sweep mode, five calibrated sweep speeds are provided from 10 milliseconds
(1000 microseconds per division) to 100 microseconds (10 microseconds per division).
The sweep can be internal free-ruaning, synchronized to the video trigger, to the

AC power line, to an external sync signal, or irnitiated by a single sweep pughbutton
on the front ranel, Manual sweep (controlled by a single-turn-potentiometer on the
front panel), or external sweep {(controlled by an external sweep voltage) can aiso be
sclected.

1-3.4 Vertical Display

Either a linear or logarithmic amplitud
4
0

e may be selected. In the linear di splay mode
the display amplitude is proportional to t

the signal voltage.
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In the Io;mn«hnu@ display mode, the display amplitude is compressed according fo
a logarithmic function.
1-3.5  Stabilization

1

|
The firsi local ogcillator is stabilized avimmatu ally at scanwidth settings at and below
500 I(Tiz/divi sion., Stabilized operation of the first local oscillator is indicated by a
light on the front panel. A front panel conirol switch disables the siabilization circuitry
whcu selected. '

1-3.6 IF Bandwidth

Five IT bandwidths of 300 Hz, 1 kHz, 10 kHz, 100 kHz, and 1000 kHz are provided
to permit selection of optimum resolution for the spectrum analysis problem of
interest.

1-3.7 Input and IF" Attenuation

Up to 60 dB of input attenuation is provided in 10 dB steps by means of a {ront panel
control. H* attenuation, in 1 dB steps up fo 41 dB, can be used to adjust overall gzain
of the analyzer.

1-3.8 External Recording

Horizontal and vertical output connec inrs are provided to permit recording of the CRT
display on remote equipment. A conneclor provides relay contacl connections for

pen lift during retrace, if an X-Y recorder is employed.

1-3.9  Camera Recording

A bezel adapler {or camera recording may be applied to the analyzer as an option.
Ilumination of the edge-lighted graticule is controllable from a front panel potentiometer,

TS t+0—External-Mixers.

Three-external-wave-guide M&Ls«&;;d_misummm@m}& eable-are-supphied-for
e Ve

precessing-signatsim tho KU=band(38+4—38-0-GHz)K=bard (180~ 26, 0-GHz);

3 # LA s 3 .
and KA-band+266—40-0-GHxuy.

7




Table 1-1. Performance.Specifications I

Jtem Parameter Specification

1} Frequency Range: 10 MHz to 48-63z 12.- 4GH 2. I

2 Center Freguency: Continuously tunable from 10 MHz to &6 (2. 4 -
GHz in joverlapping bands.

3 Tuning Accuracy: 1% of dial reading ﬂ@ﬁvﬂlz

4 Fine Tuning: A fine tuning control is mounted on the
front panel with the main tuning control, :
Fine tuning resolution is 500 Hz with a -
range of 500 kHz on all bands. P

5 Signal Identifier: A front panel spring loaded toggle switch
is provided for signal identification. 3

6 Local Oscillator: £

6.1 Frequency:. 2 to 4 GHz B

6.2 Residual FM: Less than 15 kHHz at 1 - mixing noi phase e
locked; less than 150 Hz when phas
locked. e

6.3 Long Term YLess than 50 kIIz/10 min. at 1 - mixing E

Drift: at constant temperature after warm-up -

not phase locked; less than 10 kiiz/10 :
min. phase locked. .

7 Phase Lock: For scandwidths of 5 Mz full sereen or
less, first LO phase locked to an internal- Yo
1 Mz reference signal. Front panel ad

light indicates when first LO is stabilized
An override switch al‘iows operator to i
disable phase lock circuitry.

8 Scanwidth: Selectable fr:»m 10 kHz to 2 GHz full screen i
: in 1, 2, 5, 10 sequence by an 18 position R
froni panel roi vy switch, Combined scan- .
width and linearity accuracy is better than
_~107g in the cali ,;mtgd nosition. Scanwidtl b=
s continuously adjustable between cali- .
brated positions 5 means of a vernier con- e
trol concentric with the scanwidth switch. A
9 Zero Scan: The s cduwldth o
position, In th

II

[v
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Table 1-1. Performance Specifications (cont)

Parameter Specification

g =
r: 11
R -
E 12
.
b
S
B
.
|
L,
|
[
|
B

’f‘;‘}c;- switch overrides
h s g and main tuning dial
sets up § );1}. scan oi band selected.

Full Scan:

External Scan: DC voltage from 0 to +10 volts produces
full horizontal displacement on ¢ ?m CRT
and causes a scan as selected by scan-
width switch.

Sweep Speed: . Standard, I"ast and Manual sweeps pro-
vided, selected by front panel switch.
Standard sweep selectable from 3 msec/
div. to 8 sec/div. in 1, 3, 10 sequence.
In AT q‘m,uum sweep time selected by
setting of scanwidth control, Fast sweep
selectable from 10 usec/div to 1 msec/div
in 1, 3, 10 sequence. Manual sweep allows
hor* zont 1 ];so;siz;o;*xj;ﬁf: of spot by means

A

e L
0l or external voliage,

Synchronization:

ir;g) chy y free runs

nchronized

- of power lmc)

Resolution: IF bands
100 L"H”
front pane

Accuracy is g
Skirt selectivity ?
and 3 dB points.
resolution selecte
width control.

Optimum Resolution: When both Resolution and Sweep Speed
) controls are set to AUTO, sweep speed
and 11 ozm ’Jd i automatically selected
vidth control for optimum

1-5




Table 1-1. Performance Specifications (cont)

Item

Parameter Specification

e
oy}

S 17

18

19

20

0o
Av]

7 B__rﬁ Freque:cir f’;;igie EI’IZ)

Sensitivity: Typical CW sengitivity (defined as-mj;I“m:Z)

at 100 ki{z resolution.

2

Sensitivity
0.01 to 1.8 -85 dBm
1.75 to 3.75 -80

3 to 5 -75
4.75 to 9.25 -70

9 to 12.4 -55

v WwoN —

Frequency Response: (with 10 dB RF attenuation)
Maximum amplitude variation is 3 dB or
less over any 100 MHz portion of the
spectrum up to 12.4 GHz., Abeved3—4
3 25 ihrde-variation
Hportion

A
-

i
- s
- >

Amplitude Display: - Logarithmic or Linear selected by front
panel switgh.

Calibration accuracy £ 2 dB in Log, +20%
in Linear.

Video Duration: Front panel switch selects peak detector
to enhance display of short duration or
low PRT pulses. Three positions provided:
LONG, SHORT and OFF.

Video Filter: 1 klHz low pass filter selected by front
panel switch,

Dynamic Range: Display dynamic range > 70 dB.
Harmonics, hum, intermodulation and
higher order distortion products more
than 46 dB below two equal -30 dBm
signals with zero RF and ITY attenuation.

Residual Responses: Referred to input on 1 - mixing < -90 dBm:

Input Impedance: . 56 ohm; VSWR at front panel less than
ith 10 dB RF attenuation, Type N

1-6
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Table 1-1. Performance Specifications {cont)

tem pParameter Specification
| 24 RT Attenuation: 0 to 60 dB in 10 dB steps: Accuracy 0.5 dB

i or 2% of attenuation whichever is greater.
Maximum power input:

Attenuation Max. Input

0 +15 dBm

10 +25 dBm

2.0-60 +33 dBm

25 1T Attenuation: 0to 41 dBin 1,2, 3,9, 10, 20 seguence
26 Display: 8 x 10 cm, Rectangular, flat face CRT with

3 KV acceleration potential, magnetically

shielded, P-21 phosphor. Front panel controls
for base line blanking, graticule illumination,
intensity, focus, trace alignment, astigmatism

and horizontal/ve rtical pogition.
{,.

Graticule: Djvided in 10 horizontal and 8 vertical divisions.
Horizontal base line and center vertical line
divides into 5 increments per division. Left

edge calibrated fyom 1 to 8 for Linecar operation,

1ik

i
right edge call srated from 0 to 70 dB for Log.

N

-3

28 Recorder Output: Vertical and horizontal signals availa ble at
rear panel BRC connectors. Nominal outpul
0 to 1 Volt for full screen deflection. Rear
panel connector supplies pen 1ift signal for
X-~Y recorder.
105 ~125/267-293 57—63

29 Power: 3154980 VAC, rms, =10%;5Qto 69,/200.Hz;

approximately 70 Watts.

30 Size: 7% H x 16-3/4" WX 19-1/2" D not including
front panel cover.
Shipping Container 16" x 24" x 28"
pP+B-836C

T

cardhoard complies with Spec 1

31 Service Conditions: - Equipment meets performance specifications
under any combination of following service
conditions:

Altitude - 0 to 10, 000 feet above MSL
Ambient Temperature - 0° to +50° C

Relative Humidity - 10% to 80%







SECTION II

INSTALLATION AND SETUP

9-1. UNPACKING AND INSPECTION

The analvzer is delivered in one carton; the associated mobile test cart and drawer
is delivered in another carton. Carefully open the carton, remove the equipment,
and thoroughly inspect for evidence of damage during shipment. Remove and file
the warranty record.

2-1.1 Equipment Supplied

The following equipment is normally supplied:
Model 712=1 Display Unit
Model 809-1 Tuning Unit

Power Cord, Part No. 17130-006, 1 each
Pen Lift Connector Assembly, Part No. 36000-043, 1 each

2-2. MOUNTING

Figure 2-1 shows outline dimensions for the analyzer.

2-3. REAR PANEL CONTROLS AND CONNECTORS

The rear panel is illustrated in figure 2-2, and the functions of the controls and
connectors are described in table 2-1. These controls and connectors are used

in setting up the analyzer for operation.

2-4. SETUP PROCEDURE

To set up the analyzer for operation, proceed as follows:
a. Set front panel POWER switch to OFF.

b. Select line power operating mode. For 115 VAC, install 1-amp Slo-Blo fuse
(8, Fig. 2-2) and set slide switch (9, Fig. 2-2) in UP position; for 230 VAC, install
1/2-amp Slo-Blo fuse and set slide switch in DOWN position.

c. Comnect the 3-conductor power cable provided to LINE INPUT connector (11,
Fig. 2-2). If the AC line power is supplied from a 2-contact outlet, connect a 2-
prong to 3-prong adapter to the power cable, and ground the instrument externally
with the pigtail lead on the adapter.

d. If an external monitoring device is to be used with the analyzer, make con-
nections from OUTPUTS connectors VERT (1, Fig. 2-2) and HORIZ (2, Fig. 2-2) to
the external monitoring device.
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Figure 2-1. Outline Dimensions
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Figure 2-2. Rear Panel Controls and Connectors




Table 2-1. Rear Panel Controls and Conncctors

Index No.
(Fig. 2-2)

Panel Name and
Description

Function '
1

10

11

OUTPUTS connectors
VERT
HORIZ

INPUTS connectors

BLANK

SYNC

SWEEP

Air Filters

PEN LIFT connector

Fuse

AC line power select
slide switch

VERT GAIN ADJ
Screwdriver adjust-
ment

LINE INPUT
connector

These connectors provide access to the
vertical and horizontal signals applied to
the scope amplifiers for external monitor-
ing. Full scale deflection for horizontal
or vertical is +1. 0 nominal volt into 600
ohms.

Connection for an external blanking input.
A +5 volt signal signal cuts off the CRT.

Connection for an external sweep
synchronization input. Sweep will be
initiated by a signal of +1 to +50 volts
peak.

Connection for an external sweep ramp
input. A 0 to 10 volts ramp signal will
produce a full horizontal sweep.

Removable filters to be cleaned
periodically.

Connection for relay contact opening
during retrace for pen lift when an X-Y
recorder is used for external monitoring.

Power fuse for the AC line. For 230 VAC
power, a 1/2-amp Slo-Blo fuse is requiredj
for 115 VAC power, a 1-amp Slo-Blo
fuse is required.

Used to select either 230 VAC line power
(in DOWN position) or 115 VAC line power
(in UP position).

Sets the full scale deflection on the CRT in
the vertical axis.

Connection point for AC line power.




, e. If the external monitoring device is an X-Y recorder, and the pen lift feature
is to be utilized, the following hook-ups to the X-Y recorder must be made from the
pen lift connector assembly provided, which mates with PEN LIFT connector (7,

Fig. 2-2):
(1) Jumper from pin A to pin B.

(2) Pin C: pen lift control input from X-Y recorder to arm of relay contact.

(3) Pin D: pen lift control output from normally-closed relay contact
to X-Y recorder.

f. If external blanking is desired, connect the blanking signal inputs to INPUTS
connector BLANK (3, Fig. 2-2). A +5 volt signal is required.

g. If external sweep synchronization is desired, ‘connect the sweep sync input to
INPUTS connector SYNC (4, Fig. 2-2). Required signal is +1 to +50 volt peak, 1 usec
nominal.

h. If external sweeping of the display is desired, connect the sweeping signal
source to INPUTS connector SWEEP (5, Fig. 2-2). A ramp, 0 to 10 volt peak will
deflect the horizontal sweep full scale.
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SECTION 11
OPERATING INSTRUCTIONS

Fel, SCOPE

o]
=

This section contains descriptions of front panel operating controls and indicators, a
initial operating procedure, and a summary of precautions for proper usage of the

analyzer.

3-2. FRONT PANEL CON'J. ROLS AND INDICATORS

The {ront panel controls, indicato: and connectors are illustrated in figure 3-1, and

C‘
are listed and clescrﬂ*ed in table 3- 1
NOTE

Rear panel o@ntro]s and connectors used in equipment setup are
described and illustrated in Section II, Installation and Setup.

-
[ &%)

INITIAL OPERATING PROCEDURES

)
!
o

s

Figure 3-2 c-oH ins condensed initial operating procedures for the Model 762-2. These

procedures ave applicable to any signal analysis problem.
3=t DISPLAY ADJUSTMENTS {figuve 3-1)

Tour front panel screwdriver adjustments are located at the left side of the CRT. These
adjustments control sweep and display positioning and trace alignment and astlg,maf 511
and may reguire occasional re-adjustment. To set up the display, proceed as follows:

a. Set tuning unit controls: IF ATTEN-dB (27, Fig. 3-1) to 30, BAND-
: I'H KHz (19) to 1. 0. Set msula" unit controls: POWER (l} to ON, SYNC (34
to FREE RUN, STD SWEEP (30) to 3 msec/DIV, SWEEP VAR/MAN (8) to CAL,
BASELINE BLANKING (12) to OFF.

b. Adjust INTENSITY control (10} for good visibility, ASTIG (4) and
FOCUS (9) for sharpest possible spot.

o Adjust TRACE ALIGN (3) to bring horizontal trace parallel with
horizontal graticule lines,

&

d. Adjust horizontal H control (6} to center horizontal trace in the
graticule.
e. Adjust vertical V control (5) to position horizontal trace on the

bottom line of the graticule.

Qo
t
st
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Table 3~1. Front

Panel Contmls and Indicators

Index No.
(Fig. 3-1)

Front Panel Name
and Description

Function

1

POWER pushbutton

ON pilot light

TRACE ALIGN
screwdriver
adjustment

ASTIG screwdriver
adjusiment

V screwdriver
adjustment

H screwdriver
adjustment

Cathode ray tube
display

Press {o turn power on; press to turn
off. When set to ON, the type of power
connected at LINE INPUT connector

on rear panel is applied to the system.

IHluminates when POWER pushbutton is
set to ON.

Aligns the horizontal scope trace with the
horizontal scale on the graticule.

Adjusts the shape of the CRT spot to cir-
cular form.

Sets the vertical position of the scope trace

Sets the horizontal positicn of the scop
trace.

8 X 10-division graticule over P-31 phos~
phor. The 8-division vertical axis
represents signal amplitude, and the 10-
division horizontal axis represents fre-
quency. Graticule divisions have sub-
division marks, 5 per division. The 1@1‘:
hand scale of the vertical axis is calibrated
for linear display operation, where eqch
division represents 1/8 of full scale, where
full scale is 8, The right hand scale of the
vertical axis is calibrated for logarithmic
display operation, in which each division
represents 10 dB, and full scale is 0 dB.
The horizontal scale 5-division point {CF)
corresponds to the center {requency setting
on the frequency scale (14). The frf uency
count per division is determined by the
SCANWIDTH/DIV control (15).
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Table 3-1. Front Panel Controls and Indicators (Cont)

Index No.
(Fig. 3-1)

Front Panel Name
and Description

O

Function

\

Lo
[

|
1

10

11

12

13

14

SWEEP VAR/MAN
control

FOCUS
adjustment

INTENSITY control

GRAT ILLUM
control

BASELINE BLANKING
control

BAND SELECT
thumb control

Frequency scale

In extreme clockwise (CAL) position, the
sweep is calibrated. Turning this con-
trol positions the spot horizontally on the
CRT when SWEEP MODE control (index
32) is in the MA N/EXT HORIZ position. 1
When SWEEP MODE control is in either

STD or FAST position, turning this con- -
trol varies the sweep rate.

-

ikl

Adjusts the focus of the spot on the CRT.

-

Potentiometer control adjusts the display
brightness from cutoff to maximum
intensity. Intensity is increased as
control is turned clockwise.

Potentiometer control adjusts the

brightness of engraved lines on the edge-
lighted graticule. Brightness is

increased as conirol is turned clock-

wise; the extreme counterclockwise

position is a positive OTI°F.

Potentiometer control permits variable -
amplitude blanking of the display to elimi-
nate the bright horizontal baseline and noise )
appearing at higher levels. Turning the
control clockwise blanks the display from
the bottom up, until the lower half
has been cut off. The extreme counter-
clock wise position is a positive OFF, and
the control should be left in this position
unless blanking is desired.

1
Selects one of eisht frequency bands
for calibrated signal analysis.

Rotating drum frequency dial, having eight
separate frequency scales to cover the

range from 10 MHz to/z;ﬁ:GHz.

3-4




Table 3-1. Front Panel Controls and Indicators (Cont)

Index No. Front Panel Name
(Fig. 3-1) and Description Function

15 SCANWIDTH/DIV This 18-position switch and concentric
concentric selector vernier control (designated VAR) sets
switch the width of the frequency display on the

CRT. The scanwidth of the display, in
kilz/division or MHz/division, is
indicated for each calibrated position of
the scanwidth switch., ‘The vernier con-
trol permits the scanwidth to be con-
tinuously varied between the fixed scan-
width positions. In the zero scanwidth
position, the analyzer has the capability
as a tuned receiver to display signals in
amplitude-versus-time coordinates.

16 STAB indicator This light illuminates when the first local
light oscillator is stabilized.

17 STAB/OFF toggle When in OFT position, the stabilization
switch circuitry is disabled.

18 FREQUENCY TUNE This 10-turn control tunes the analyzer
control center frequency over the range indicated

on the frequency scale. The pointer on
the frequency scale indicates the center
frequency, which corresponds to the
frequency cof the signal appearing on the
5thdivision on the horizontal scale of the
CRT display. Sub-divisions of a turn
of the control are read on an expanded
scale which can be indexed for setting
zero position.

18 BANDWIDTH KHz Selects the IF bandwidth resolution for
the display. Six positions: 0.3, 1, 10,
100, 1000 kHz and AUTO,

20 FINE TUNE control Located concentric with the bandwidtl
switch, Dual ge potentiometer permits
coarse and fine adjustment of display
frequency.




Table 3-1. Front Panel Coentrols and Indicators (Cont)

Index No, Front Panel Naine

(Fig. 3-1) and Description Function
—2 —IX - MXR- Eonnector for external mixer-eable

| ~connector- assembly,—aeecepts mpqm Tr-the-t24
40 n FTJZ r(s:LQp, ux_/.llLo T b\/LllC&.IL ‘\‘M
guide-mixers—

—2 2 BIAS screwdriver- Adjusts-externatl-mixer-input-for—
—adjustment— —Oplimum-sensitivity,
23 LIN/LOG Selects the response mode of the video

toggle switch

24 SIG IDENT momentary
contact toggle switch

25 RF INPUT
26 INPUT ATTEN - dB
selector switch

27 IF ATTEN - dB
toggle switches

28 VIDEO DURATION - BW

slide control

29 : Left hand lock

signal. When set to LIN, signal amplitude

is linear and left hand graticule scale
applies. When set to LOG, amplitude is
logarithmic and right hand scale in dB
applies,

If the correct band has been se]e(‘ted
the signal displaved wiil move 2 divisions

to the left and reduce in amphtuae approx-

imately 6 dB on alternate sweeps when
this control is placed in SIG INDENT

position. When placed in FULL SWEEP
position, the full local oscillator range
is swept, overriding the SCANWIDTH and

FREQUENCY TUNE controls.

This type N RF receptacle accepts the
input signal to the analyzer

Selects seven steps of input attenuation
from 0 to 60 dB in 10 dR steps.

These six toggle switches select IF
attenuation in 1 dB steps from 0 to
41 dB.

This 4-position control selects either
OFF or two ranges of video duration,
SHORT and LONG, to enhance the dis-
play of short 6:1“"tzon or low PRF pul
signals. The 1 AZ_ z position provides
low pass of 1000 Hz to smooth out neise
in the displaj;.

Together witl
the ‘\Aomc

hand lock, secures
1ing unit in the main
lockwise to lock,

ramaoave inino it
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Table 3-1. Front Panc

1 Contr n] ; and Indicators (Cont)

Index No. Front Panel Name
(Fig. 3-1) and Description T'unction
30 STD SWELP Only one pushbutton can be depress sed at

pushbutton controls

31 FAST SWEEP
‘ pushbutton controls

32 SWEEP MODE
slide control

33 VIDEO TRIG ADJ
control

a time, sclﬂcium (when SWEEP MODE
ig in STD posit sweep rates in seven
values from 3 1m111spconas/(hmsmn to

3 seconds/division. An eighth position,
AUTO, is also provided \’Jthh selects an
optimum sweep rate when used in con-
juniction with the AUTO setting of the
BANDWIDTH control.

Only one pd shbutton can be depressed at
a time selecting (when SWEEP MODE is
in FAST pog}uon; sweep rates in five
values frem 10 microseconds/division to
1000 microsecends/division. This
position of the SWEEP MCODE switch is
used for zero dispersion operation oniyv.

This is a 3-pogition control, In STD
posgition, "'v‘ STD SWEEP puJﬂ)qu
controls are activated for standard
spectmm cumlyzer operation. In FAST
position, the FAST SWEEP push bu? ton
controls are activated for zero disper-
sion operation only. In MAN/ 'EXT HORIZ
position, the horizontal position of the
CRT spot is controlled from left to righ
by varying the SWEEP VA R/MAN control
(index 8); or when an external sweep input
is applied to INPUTS - SWEEP connector
on the rear panel. The horizontal posi-
tion of the CRT spot is controlled by
this input,

When set to EXT, this control selects an
external sweep synchronization input (from
INPUTS-SYNC connector on rear panel) if
SYNC - EXT/VIDEO pushbutton {index 34)
is activated. When rotated, this control
adjusts sensitivity of sweep triggering

on the video signal.



Table 3-1. Front Panel Controls and Indicators (Cont)

Index No.
(Fig. 3-1)

Front Panel Name
and Description

Function

34

SYNC
pushbutton control

Only one of three pushbuttons can be
depressed at a time; the fourth is a
momentary contact pushbutton. Three
pushbuttons select the synchronization
mode for the horizontal sweep. In
FREE RUN setting, the sweep is
internally geaerated; in- LINE sefting,
the sweep is synchronized to the AC
line frequency; in EXT/VIDEO setting,
the sweep is synchronized to either an
external sync input applied to INPUTS -
SYNC connector on the rear panel

(with the VIDEO TRIG ADJ control set
to the EXT position); or by the video
signal (with the VIDEO TRIG ADJ con-
trol set to the desired triggering level}.
The SINGLE SWEEP momentary con-
tact pushbutfon initiates a single sweep
each time it is depressed when the EXT/
VIDEO sgetting is selected and the VIDEQO
TRIG ADJ control (index 33) is in the
-EXT position.

3-8
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3-5, HINTS AND PRECAUTIONS

Although a spectrum analyzer display is superficially similar to that of a conventional
laboratory oscilloscope, this similarity could lead to incorrect vse and misinter-
pretation of the display waveforms. For example, the problem of input overload is
not encountered with laboratory oscilloscopes, but is a major concern when using a
spectrum analyzer. Other unique problems arise because harmonic mixing is
employed to achieve the wide frequency range of the instrument.

3-5.1 Input Overload Problems

Since the spectrum analyzer has no preselection capability, it is very susceptible to
input overload, which can produce spurious signals and possible burnout of the crystal
input mixer. (Replacement of the input mixer is a simple procedure. Refer to
applicable instructions.)

Unlike the standard cscilloscope, the spectrum analyzer spreads out the irput signal
power on the horizontal axis, thus, at any given instant, the spectrum analyzer dis-
play is responding to only a small part of the total input signal power, The gpectrum
analyzer front end, however, is responding to the total input signal power at all fre-
quencies. Input overload occurs whenever the strongest frequency component of the
input signal exceeds full-scale deflection, or when the input signal power exceeds the
dynamic range of the front end. Any attempt o increase ihe input signal level or to
reduce the input attenuation in order to obtain a full-scale display of a small part of
the input signal spectrum can result in serious overload, In addition, the dynamic
range of the instrument is reduced when IT attenuation is introduced. When IF
attenuation is introduced, and the input signal level is then increased so that

the frequency component of interest produces full-scale deflection, input overload
can result.

To avoid the possibility of an input overload, particularly when the spectrum of the
input signal is unknown, proceed as follows:

a. Set the SCANWIDTH/DIV control to 50 MHz, and set all IF ATTEN - dB
switches to the down (out) position.

b. Using the INPUT ATTEN - dB control, set the amount of input signal
attenuation so that the strongest signal on the display is close to, but does not
exceed full scale.

¢. When closing in on a signal of interest, do not increase the input signal
level above that established in step (b).

A |

d. Do not increase the input signal level after introducing IF attenuation.

A good method for determining whether an input overload or nonlinear condition exist
s to introduce 10 dB of RF attenuation. The amplitude of the sign: Tofi t i
ITY o

e reduced by 10 dB in the logarithmic display mode.
or less than 10 dB, an input overload is present.

(o

o~

]

The maximum allowable input signal power that can be applied to the Model 762-2 is

o
!
@




POWER TURN-ON

1. Depress POWER pushbuttion @ and ohserve that ON pilot light @ illuminates.

2. Refer to instructions under DISPLAY ADJUSTMENTS and adjust the display for
optimum position and clarity.

NOTE: Allow instrument to warm up for 30 minutes helore making adjustments,

PRELIMINARY CONTROL SETTINGS

Display Controls Tuning Unit Controls

SYNC O FREE RUN SCANWIDTH /DIV 200 MHz/DIV
SWEEP \{Q?Q @ STD . BAND IU‘\JIDTH 1\22 O. ATUTO

o sveer Q) 0 Amon | Bl B @0y

INPUT ATTEN - dB@ 10 dB




C.

Contr 01

NOTE:

SIC’A’}‘L: H ) Ai N A:, llY kJJ L.

BAND SELECT @ .
FREQUENCY TUNE @

IF ATTEN - dB (\)

CAUTION:

TYPICAL

RE INPUT CONNE
FRONT PANEL.

Connect signal to RF INPUT f;;
display.
examining the full range of a signal.

When examining low fre que-,n(,y modulation of an RF
and frequency of two closely-spaced signals,
To obtain 2 narrow dispersion dis

amplitude
display is desirable.

Control

P

SCANWIDTH/DIV @

BANDWIDTH hwé,-_‘z;

The
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Selector LIN/LOG :
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SIG IDENT toggle
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SCTOR %53} WHI

5) The resulting display is
Wide dispersion is ug%d for harmonic distortion me

sweep time sefting on the display unit must also be
settings without loss of amplitude or symmetry,
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just 8TD € \V EEP &(j} accordingly.

In LOG position,
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dependent upon the setting of the INPUT ATTEN ~ dB control, but should never exceed
+33 dBm. Table 3-2 lists the maximum safe input power level that can be applied to

the RF INPUT connectoT. If the input power is 4llowed to exceed the levels specified
in table 3-2, the crystal diode input mixer and/or the input attenuator can be damaged.

Table 3-2. Maximum Safe Input Power Level

Tuput Attenuator Maximum CW Input

Setting (dB) (dBm)
0 - +15
10 +25
| 20-60 +33

3-5.2 Sweep Rate, Seanwidth, and IF Pandwidth Selection

Because the spectrum analyzer is a swept ingtrument, the input sensitivity
conirol is affected by the display sweep rate and the IF bandwidth. Normally, the

STD SWEEP control (or the external sweep) is set for the fastest rate consistent
with the input signal characteristics, the seiting of the SCANWIDTH switch, and the

sefting of the IF RANDWIDTH switch. If the sweep rate is increased above the

optimum value, the 1F response curve widens and loses its symmetry, causing the
input signal amplitude on the display to decrease. If the input signal level is then
increased to restore full-scale deflection, input overload will result.

3-12
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SECTION IV
THEORY OF OPERATION

4-1. OVERALL FUNCTIONAL DESCRIPTION (figure 4-1)

ed block diagram of the spectrum analyzer, which is composed

Figure 4=1 is a simplifi .
wave Tuning Unit and the Model 712-1 Standard Persistence

of the Model 809-1 Micro
Display Unit.

Basically, the spectrum analyzer is an electronically tuned, multiple conversion, hetero-
dvne receiver with a CRT display that indicates signal amplitude as a function of frequency.
The frequency spectrum display along the horizontal axis of the CRT is produced by
linearly tuning the receiver local oscillator frequency in synchronism with the horizontal
deflection voltage for the CRT. This dispersion sweep of the local oscillator is analogous
to manually tuning a conventional receiver across a frequency band and measuring re-
ceived signal amplitude at each point in the tuning range. '

4-1.1 Model 809-1 Microwave Tuning Unit

This unit receives the RF signal input from the unit under test. The RF signal
input from the unit under test is first applied to an RF attenuator. The amount

of attenuation is controlled by an INPUT ATTEN switch on the front panel. The
attenuated output is applied to the power combiner, where the signal is combined
with a marker input (optional). The resulting composite RF signal is then
processed by the first, second, third, and fourth IF circuits, and the fourth IF
signal is applied to the video circuits that produce the vertical deflection inputs
to the Model 712-1 Display Unit.

The center frequency of the Model 809-1 is established by the FREQUENCY TUNE control
on the front panel, and is indicated in the tuning dial window. This center frequency is
related to the center frequency of the first oscillator in the 1st and 2nd IF circuits.

A derivative of the sweep sawtooth used to drive the horizontal deflection circuits in the
display unit is supplied as the dispersion sweep signal to the Model 809-1. Except in the
fast sweep mode (no dispersion sweep), this dispersion sweep signal is applied to either
the first or third local oscillator, depending upon the setting of the SCANWIDTH switch.
For scanwidths of 1 MHz per division or greater (wide-scan sweep), the dispersion
sweep sawtooth is applied to the first local oscillator. For scanwidths of less than 1 MHz
per division (narrow-scan sweep), the dispersion sweep sawtooth is applied to the third
local oscillator.

The local oscillator which receives the dispersion sweep signal is swept across a fre-
quency range established by the SCANWIDTH and BAND SELECT switch settings. This
dispersion sweep causes the output frequency to increase linearly as the CRT beam is
deflected from left to right across the display. The center position on the display cor-
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responds to the center frequency established by the FREQUENCY TUNE control. The
swept local oscillator output is applied to a mixer, where it is mixed with the signal being
analvzed. The mixing action produces sum and difference signal components. The dif-
ference signal products are defined as follows:

Lase = fsig = By nflo - fsig L4
Where:
fdif = the frequency of the difference signal
fsig: the frequency of the RF input (signal being analyzed).
flo = the frequency of the swept local oscillator at any given instant

n = the harmonic of the local oscillator frequency (1st, 2nd, 3rd, etc. harmonic).

As the local oscillator sweeps across the frequency range established by the FREQUENCY
TUNE control and the dispersion sweep signal, a point will be reached where a difference
signal equal to the associated IF frequency is produced. The Model 809-1 produces a
video output only when the difference signal is equal to the associated IF frequency, con-
sequently, a video output is produced for each frequency component of the signal being
analyzed which is in the range established by the first local oscillator center frequency
and the dispersion sweep sawtooth.

The video output for each frequency component is applied to the vertical deflection cir-
cuits in the display unit, producing vertical deflections whose amplitudes are proportional
to the relative power of each frequency component. The vertical deflection for a particu-
lar frequency component occurs at the point on the horizontal sweep where:

rlf10 - fsig 3 fif ()

Where:

f.. = the intermediate frequency associated with the mixer stage where the signal
of interest is mixed with the swept local oscillator signal.

fsig = the frequency of a particular frequency component in the signal of interest.

That is, when the swept local oscillator reaches a frequency (nf o) which is equal to the
frequency of the signal of interest plus or minus the IF frequency (f.f), the resulting
mixer output will produce a vertical deflection. !

Since the local oscillator and the CRT horizontal deflection are swept in synchronism,
the horizontal position on the display defines the frequency of the signal of interest.

The tuning range of the first local oscillator is 2.0 to 4.1 GHz. To cover the frequency
range from 10 MHz to 12.4 GHz, the first, second, and third harmonics (n =1, 2, 3) of
the first local oscillator are utilized. The selected harmonic is determined by the
position of the BAND SELECT control, which selects the harmonic number being utilized.
The band number (1 through 5) is indicated on the BAND SELECT switch (bands 6 through
% are not utilized in this application). The selected harmonic number is indicated in the
tuning window for each band, as follows:




Band Harmonic (n =)
1

G LN
W o b=

For bands 1, 3. 4, and 5, the selected harmonic of the first local oscillator is mixed
with the RF input to produce a first IF frequency of 2. 050 GHz. For band 2, the first
harmonic is mixed with the RF input to produce a first IF frequency of 260 MHz. In the
wide-scan sweep positions of the SCANWIDTH/DIV switch (1 MHz per division or above),
nflo in equation (2) is the frequency of the selected harmonic of the first local oscillator,
fsi in equation (2) has a frequency of 10 MHz to 12.5 GHz and fif is 2. 050 GHz (bands 1,

3, 4, and 5) or 260 MHz (band 2).

In the narrow-scan positions of the SCANWIDTH switch (less than 1 MHz per division),
nf}, in equation (2) is the fundamental frequency (n = 1) of the swept third local oscillator,
fsig has a frequency of 260 = 5 MHz, and fj; is 60 MHz. The maximum tuning range of
the third local oscillator is 195 MHz to 205 MHz (200 £ 5 MHz).

The width of the dispersion sweep is determined by the setting of the BAND SELECT
(wide-scan only) and SCANWIDTH switches, and is varied by attenuating the dispersion
sweep sawtooth applied to the local oscillator being swept. When the SCANWIDTH switch
is set to 1 MHz per division or higher (wide scan sweep), and the FULL SWEEP/SIG
IDENT switch is operated to the FULL SWEEP position, the first local oscillator is
swept across the entire 2 - 4 GHz range, regardless of the settings of the BAND SELECT
and SCANWIDTH switches. A 200 MHz per division display is produced.

The bandwidth of the final (4th) IF frequency (6.5 MHz) is determined by the setting of
the BANDWIDTH switch. In the narrow bandwidth positions of this switch, higher reso-
lution of discrete frequency components in the signal of interest can be accomplished.

An IF attenuator, controlled by front-panel switches, permits the 6.5 MHz IF signal to
be attenuated by as much as 41 dB before video detection is performed. Either linear or
logarithmic video detection may be selected.

The VIDEO DURATION - BW control on the front panel provides a video filter when set
to the 1 KHz position. When set to SHORT or LONG positions, displays of narrow pulse
signals can be enhanced.

When a signal of unknown frequency is being analyzed, the correct frequency band must
first be determined. To aid in identifying the correct frequency band, a signal identifi-
cation feature is incorporated. First, the FREQUENCY TUNE control is used to center
the unknown signal on the CRT display. Then, with the SCANWIDTH/DIV switch set for

1 MHz per division (wide-scan sweep), the FULL SWEEP/SIG IDENT switch is depressed.
This action causes the following events to occur:

a. The third local oscillator is shifted down in frequency by 2 MHz.
b. The third IF signal is attenuated by 6 dB.
These actions cause a 6 dB down image of the signal of interest to appear on the display

to the left of the center line where the real signal of interest is being displayed. The
correct band is then determined by operating the BAND SELECT switch until the image



appears two major divisions to the left of the center line.

1-1.2 Model 712-1 Standard Persistence Display Unit

&

This unit (hereinafter called the display unit) contains the following elements:

a. The power supplies which supply d-c voltages to the Markers/Signal Source
Unit, the Model 809-1 and the circuits in the display unit.

b. The horizontal sweep circuits which produce the horizontal sweep on the CRT.
and the dispersion sweep signal for the Model 809-1.

c. The vertical drive circuits which receive the video oufput of the Model 809-1
and produce the vertical drive for the CRT.

d. The circuits associated with the CRT, which include video blanking circuits,
high-voltage power supplies, and the focus, intensity, astigmatism, and
trace alignment controls. The CRT utilizes electrostatic deflection.

The video output of the Model 809-1 is converted to vertical drive signals for the CRT.
Also, a vertical output for external equipment is provided, and a video trigger is sup-
plied to the horizontal sweep circuits when the horizontal sweep is being synchronized

to a video trigger.

The horizontal sweep circuits produce the sweep sawtooth used for the CRT horizontal
drive and the dispersion sweep. Depending upon the mode, the sweep can be synchronized

to any of the following:

a. A video trigger from the vertical drive circuits.

b. An external sync input.

c. A single sweep switch on the front panel, which initiates a sweep each time
the switch is pressed.

d. A free-running mode.

The sweep rate (sweep time per division) is selected by means of front panel switches

in either the standard or fast-sweep mode. Alternatively, an external sweep sawtooth may
be used (no internal synchronization required), or a manual sweep can be selected, in
which the operator controls the sweep by means of a front panel control.

During the interval between sweeps, a pen lift output is provided to external equip-

ment, and retrace blanking of the CRT occurs. Also, sync output to the Model 809-1

is produced, which resets the Model 809-1 after each sweep when the signal identification
feature is being utilized. A horizontal sweep output is made available to external equip-

ment.
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4-2  MODES OF OPERATION

The spectrum analyzer can be operated in a number of different modes, as selected
by the front panel controls. The succeeding sub-paragraphs describe major modes

of operation.




4-2.1 Sweep Modes
4-2.1.1 Automatic Mode

In this mode, the SWEEP MODE switch on the Model 712-1 is set to STD, the BAND-
WIDTH switch on the Model 809-1 is set to AUTO, and the STD SWEEP AUTO button
on the Model 712-1 is activated. In the automatic mode, the IF bandwidth is
determined by the SCANWIDTH/DIV switch setting. Also, the horizontal sweep

rate (sweep time per division) in the Model 712-1 is optimized.

4-2.1.2 Fast Sweep Mode

This mode is selected when the SWEEP MODE switch on the Model 712-1 is set to FAST,
and one of the FAST SWEEP buttons is pressed. In the fast sweep mode, no dispersion
sweep is produced, and the spectrum analyzer is used as an ordinary superheterodyne
receiver that is tuned to the frequency of the signal of interest. The CRT display (ampli-
tude on the vertical axis, time on the horizontal axis) is similar to that of a conventional
oscilloscope, and consists of the detected video pulse whose carrier frequency is equal

to the center frequency indicated on the tuning dial. Normally, the horizontal sweep of
the CRT is synchronized to an external sync signal, or to the video pulses themselves.
Sweep times between 100 microseconds (10 microseconds per division) and 10 milli-
seconds (1000 microseconds per division) can be selected.

4-2.1.3 Standard Sweep Mode

This is the most commonly used sweep mode for spectrum analysis. The SWEEP MODE
switch on the Model 712-1 is set to STD, and one of the seven STD SWEEP pushbuttons is
pressed to select a specific sweep rate (sweep time per division). The mode of sweep
synchronization is selected by the SYNC switches. Sweep times between 30 seconds (3
seconds per division) and 30 milliseconds (3 milliseconds per division) can be selected.
By means of the SWEEP VAR/MAN control, sweep times may be varied between the
fixed values selected by the pushbuttons.

4-2.1.4 External Sweep Mode

In this mode, the SWEEP MODE switch on the Model 712-1 is set to MAN/EXT HORIZ,
and an external source of a sweep sawtooth is applied to the SWEEP input connector on the
rear of the unit. Also, an external blanking signal input is applied to the BLANK input
connector on the rear of the unit to blank the CRT between sweeps. Centering of the
horizontal sweep is accomplished using the SWEEP VAR/MAN control on the Model
712-1.

4-2.1.5 Manual Sweep Mode

The SWEEP MODE switch must be set to MAN/EXT HORIZ. The SWEEP VAR/MAN
control is used to move the horizontal beam on the CRT. This control varies the dis-
persion sweep signal applied to the Model 809-1.

4-2.1.6 -Single Sweep Mode
In this mode, the SYNC SINGLE SWEEP button must be pressed to initiate each hori-

zontal sweep of the CRT. The sweep rate (sweep time per division) is determined by
the settings of the SWEEP MODE and STD SWEEP or FAST SWEEP switches.



P

4-2.2 Scan Modes
4-2.2.1 Full Sweep/Signal Identification Mode

This mode is normally used to locate a video signal of interest in the 10 MHz to 12.4 GHz
range. Initially, the settings of the SCANWIDTH, BAND SELECT and FREQUENCY TUNE
controls are irrelevant. The FULL SWEEP/SIG IDENT switch is first operated to the -
FULL SWEEP position. Each dispersion sweep will then cause the first local oscillator

to sweep across the full 2 GHz range. Harmonic mixing will cause any signal in the 10 r
MHz to 12.4 GHz range to appear on the CRT. The location (distance to the left or right
of center) of the signal of interest can then be used to determine the approximate setting
of the FREQUENCY TUNE control to center the signal on the CRT. After the signal of 3
interest has been centered, the scanwidth is progressively reduced, and the signal of
interest is recentered. Then, with the signal of interest centered, and the SCANWIDTH/
DIV switch set to 1 MHz per division, the FULL SWEEP/SIG IDENT switch is set to

SIG IDENT. A reduced-amplitude (6 dB) image of the signal of interest will appear to the r
left of the centerline. The BAND SELECT switch is then operated to the position where L
the image signal is displaced two major divisions to the left of the centerline. The fre-

quency of the signal of interest can then be read directly from the tuning dial since the T
correct band has been chosen. |8
4-3 DETAILED FUNCTIONAL DESCRIPTIONS -

4-3.1 Model 809-1 Microwave Tuning Unit (figure 9-9 and 9-7)

As shown in figure 4-1, the major functional elements of the Model 809-1 "3
are the 1st and 2nd IF circuits, the 3rd and 4th IF circuits, and the Video circuits. The
detailed block diagram for each of these elements is indicated in figure 4-1. The succeed-
ing subparagraphs provide detailed block diagram descriptions for each of the three major -
elements. The location (reference designation) of each element is indicated on the detail-
ed block diagrams.

4-3.1.1 1st and 2nd IF Circuits (figure 4-2)

The composite RF signal from the power combiner is supplied through coaxial switch

S208 to either the 1st IF mixer (Z201) or to the 2nd IF mixer (Z203). The output of the r
1st local oscillator (Y201) is also supplied through switch S208 to either the 1st or 2nd
IF mixer. When the BAND SELECT switch is selecting any band except band 2, switch
S208 routes the signals to the 1st IF mixer, and the 2nd IF mixer receives the 2. 050 GHz 3
1st IF signal and the 1. 79 GHz output of the 2nd local oscillator (Y202). When band 2 is
selected, the 1st IF mixer is bypassed, and the 2nd IF mixer receives the RF signal input
and the 1st local oscillator output. The signal path from the 2nd local oscillator to the
2nd IF mixer is interrupted.

When band 1, 3, 4, or 5 is selected, the difference frequency output of the 1st IF mixer
is applied to bandpass filter F1201, producing the 2. 050 GHz 1st IF signal applied to the
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o>nd IF mixer. The 2.050 GHz 1stIF signal is mixed with the fixed-frequency 1. 79 GHz
output of the 2nd local oscillator. The resulting difference frequency output is applied
through 260 MHz amplifier AR201, producing the 260 MHz 2nd IF signal which is applied
to the 3rd and 4th IF circuits. :

When band 2 is selected, the output of the 1st local oscillator is mixed in the 2nd IF
mixer with the RF signal input. The resulting difference frequency output is applied
through 260 MHz Amplifier AR201, producing the 260 MHz 2nd IT signal which is
applied to the 3rd and 4th IF circuits.

Oscillator Y201 is a YIG-tuned oscillator whose frequency is controlled by the main tun-
ing current and the phase lock tuning current (narrow-scan mode only). In the wide-scan
mode, the oscillator center frequency is established by FREQUENCY TUNE control R201,
and the wide-scan sweep signal controls the tuning range. The wide-scan sweep signal is
derived as follows:

a. The dispersion sweep signal from the display unit is supplied to the harmonic
| attenuator (part of A206), which also receives switch selection signals from
| the BAND SELECT switch. The sawtooth is attenuated in the harmonic attenua-
tor by an amount (inversely proportional to the harmonic number) determined
by the selected band, producing the wide-scan sweep signal.

b. The attenuated sweep signal is then applied to the SCANWIDTH switch, scaled
according to the scanwidth selected, and supplied to A206 for distribution.

A sweep summing junction on A208 receives the wide-scan sweep signal and the d-c
output of the FREQUENCY TUNE control. The resulting input to the sweep driver (which
produces the main tuning current) is a sawtooth voltage centered on the d-c voltage from

the FREQUENCY TUNE control.
4-3.1.2 Wide-Scan Mode

The wide-scan is always selected when the SCANWIDTH switch is set for a scanwidth of

1 MHz per division or greater. In this mode, the dispersion sweep signal from the dis-
play unit is applied to the first local oscillator. Phase-locked operation cannot be select-
ed in the wide-scan mode. The center frequency of the dispersion sweep is determined
by the setting of the FREQUENCY TUNE control, as indicated on the tuning dial. Fine
tuning is accomplished by varying the FINE TUNE control, which adjusts the frequency

of the third local oscillator.

4-3.1.3 Narrow-Scan Mode

The narrow-scan mode is always selected when the SCANWIDTH switch is set for a scan-
width of less than 1 MHz per division. In this mode, the dispersion sweep signal from the
display unit is applied to the third local oscillator. The first local oscillator produces a
fixed frequency output established by the FREQUENCY TUNE control. Phase-locked op-
eration is normally used, and is selected by setting the STAB switch to the up (on) posi-
tion. This action causes the first local oscillator to be locked to a harmonic of a 1 MHz
reference signal to stabilize the first local oscillator. When the first local oscillator is
phase-locked, a STAB indicator lights.

4-3.1.4 Linear and Logarithmic Video Detection Modes

Either linear or logarithmic video detection can be selected by means of the LIN/LOG




switch on the Model 809-1. When the linear detection mode is selected, the left-hand
scale on the CRT graticule is utilized, and the video amplitude on the CRT is a linear
function of signal voltage. When the logarithmic detection mode is selected, the right-
hand scale of the CRT graticule is utilized, and the video amplitude is compressed on a

logarithmic (decibel) scale.

When the FULL SWEEP /SIG IDENT switch (S203) is set to FULL SWEEP, the FREQ-
UENCY TUNE input to the summing junction, and the harmonic attenuator, are both
disabled, and the dispersion sweep signal input is not attenuated in the SCANWIDTH
switch. The resulting input to the sweep driver in this case is an unattenuated sawtooth
centered on the d-c voltage that corresponds to the 1 GHz center frequency of the 1st
local oscillator.

In the narrow-scan mode, the scaled sweep signal from the SCANWIDTH/DIV switch is
interrupted, and the harmonic attenuator output is grounded by the select narrow scan
signal so that no sawtooth is applied to the summing junction. In this case, the main
tuning current is controlled solely by the FREQUENCY TUNE control, and no frequency
sweep occurs. If STAB switch S206 is set to the up (on) position, the phase lock detector

is enabled.

A sample of the oscillator Y201 output is supplied through isolator AT203 and 20 dB
coupler DC201 to the phase lock detector. When enabled in the narrow-scan mode, the
phase lock detector compares the phase of the oscillator Y201 output with the phase of
the nearest harmonic of a 1 MHz reference oscillator. If the phase relationship is in-
correct, the resulting error signal activates a search oscillator that produces a phase
lock tuning current. This tuning current produces small changes in the oscillator
frequency. When the correct phase relationship is obtained, the search oscillator stops,
and the STAB indicator lights to indicate that the 1st local oscillator is phase-locked.

4-3.1.5 3rd and 4th IF CIRCUITS (figure 4-3)

The 260 MHz IF output of the 2nd mixer is applied to the 3rd mixer (A201) which also
receives the output of the 3rd local oscillator (A201). In the wide-scan mode, the

3rd local oscillator frequency is established by the FINE TUNE control (S202R1), which
is normally set for a frequency of 200 MHz. In this case, the resulting difference
frequency is applied to the 60-MHz amplifier-filter (A202) which produces the 60 MHz
3rd IF signal.

In the narrow-scan mode, the 3rd local oscillator is enabled for narrow-scan sweeps by
the select narrow scan signal. The narrow-scan sweep signal from the SCANWIDTH/DIV
switch causes a dispersion sweep of the 3rd local oscillator, centered on the center
frequency established by the FINE TUNE control.

In the full scan/signal identification mode, when the FULL SCAN/SIG IDENT switch is set
to SIG IDENT, the following actions occur:

a. For bands 1 through 4, the 3rd local oscillator output frequency is reduced by
2 MHz. For band 5 only, the image decoder logic (A208) causes the fre-
quency to be increased by 2 MHz. The difference between band 5 and the other
four bands is caused by the fact that, for band 5, the 1st local oscillator fre-
quency is below the frequency of the RF signal input, whereas for bands 1
through 4, the 1st local oscillator frequency is above the RF input frequency.
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Iy, The diode switch is activated by the SIG IDENT level, causing the 60 MHz out-
put of the 3rd IF mixer to be attenuated by 6 dB. The attenuated output is
ultimatelv used to produce the image signal on the CRT, which is used to
identify the frequency band of a signal of interest.

c. After the FULL SCAN/SIG IDENT switch is returned to the center-off position,
the SYNC pulse (from the display unit) produced during the next sweep retrace
time terminates the 2 MHz shift in the 3rd local oscillator frequency. Also,
the diode switch is disabled, removing the 6 dB attenuation of the 3rd IF mixer

output.

The 60 MHz amplifier-filter includes an automatic gain control (AGC) circuit (A208)
whose reference level depends upon the selected frequency band. The gain is adjusted
to compensate for higher conversion loss in mixer number 1.

The 60 MHz output of the 3rd IF circuits is applied to the 4th IF mixer (A202) where

it is mixed with the 53. 5 MHz output of the 4th local oscillator (A202). The resulting
difference frequency output is amplified by the 6. 5 MHz amplifier (A202), producing

the 6.5 MHz 4th IF signal. The 4th IF signal is applied through an IF attenuator (AT202)
to the video circuits. The IF attenuator, controlled by front panel switches, permits up
to 41 dB of attenuation to be applied to the IF signal.

4-3.1 6 Video Circuits (figure 4-4)

When BANDWIDTH switch S202 is in any position except AUTO, switch S202 selects the
IF bandwidth (1000 kHz, 100 kHz, 10 kHz, 1 kHz, or .3 kHz) of the 4th IF signal. When
switch S202 is in the AUTO position, the position of the SCANWIDTH switch selects

the bandwidth, assuring that the optimum IF bandwidth is selected in automatic operation.
The bandwidth selection lines control the 100 kHz filter (A203), the 6.5 MHz crystal
filter (A204), and the video filter (A206).

The 100 kHz filter and the 6. 5 MHz crystal filter operate together to select the IF band-
width of the 6. 5 MHz 4th IF signal. Diode switches bypass all filter elements when the
1000 kHz bandwidth is selected. When the 100 kHz bandwidth is selected, diode switches
also bypass the filter elements in the 6. 5 MHz crystal filter. The 100 kHz filter per-
forms bandpass filtering when the selected bandwidth is 100 kHz or less, and the 6.5 MHz
crystal filter performs additional filtering when the selected bandwidth is less than 100
kHz. No filtering is required for the 1000 kHz bandwidth.

The amplified and filtered output of the 6. 5 MHz crvstal filter is applied to the LIN/LOG
amplifier (A205). After four stages of input amplification, a diode switch routes the
6.5 MHz signal to either the linear or the logarithmic amplifier-detector, as determined

bv the setting of LIN/LOG switch S204. The detected video output of the selected amplifier-

detector is supplied through an output amplifier to the video processor.

The video processor contains a video duration circuit and a low-pass video filter. The
video duration circuit, controlled by VIDEO DURATION - BW switch S205, is bypassed
when switch S205 is in the OFF or 1 kHz position. In the SHORT or LONG position of
the switch, the video duration circuit is activated, and provides a selectable delay in the
fall time of the displayed signal. When used with narrow pulse signals, this delay has
the effect of brightening the display. The SHORT or LONG position is selected for
optimum affect.

FENT
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When VIDEO DURATION - BW switch S205 is not in the 1 kHz position, the cut-off fre-
queney of the video filter is determined by the selected IF bandwidth. as follows:

Selected IT Bandwidth Video Filter Cut-Off Frequency
1000 kHz None
100 kHz 100 kHz
10 kHz 100 kHz
1 kHz 1 kHz
.3 kHz 1 kHz

When switch S205 is in the 1 kllz position, the video filter cut-off frequency is 1 kHz,
regardless of the selected IF bandwidth,

4-3.2 Model 712-1 Standard Persistence Display Unit (figure 9-1)

As shown in figure 4-1, the major elements of the display unit are the power supply
circuits, the horizontal sweep circuits, the vertical drive circuits, and the CRT
circuits.

4-3.2.1 Power Supply Circuits

A-c power (115 volts or 230 volts) is supplied to the unit via LINE INPUT connector J108
on the rear panel. Fuse F101 provides input power protection. When POWER ON switch
S101 is set to ON, power is applied (via 115 VAC/230 VAC switch S103) to stepdown
transformer T101. Power supply A101 converts the outputs from the secondary
windings of T101 to the d-c voltages required for the operation of all spectrum analyzer
modules. The following d-c voltages are produced by the power supply:

a. +12 volts e. -6 volts
b. 22 volts

c. +70 volts

d. +200 volts

4-3.2.2 Horizontal Sweep Circuits (figure 4-5)

As shown in figure 4-5, the horizontal sweep circuits include the sync circuits and the
sweep generator. Except when an external horizontal sweep input is being used, the
svnc circuits initiate the generation of each sawtooth sweep by the sweep generator.

4-3.2.2.1 Svnc Circuits
Sweep synchronization is determined by the SYNC switches, as follows:

a. Video Triggering - When EXT/VIDEO switch S2 on A102 is pressed, and
VIDEO TRIG ADJ control R110S1 is switched from the EXT position, the video
trigger signal from the vertical drive circuits triggers the sync one-shot
(PCB103), producing the sweep start triggers.

b, External Sync - When EXT/VIDEO switch S2 on PCB102 is pressed and VIDEO
TRIG ADJ control R110S1 is set to EXT, the external sync input from J103 is
applied to a svnc amplifier and differentiator A103. The differentiated
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pulse output is used to trigger the sync one-shot (A103), producing the sweep
start triggers.

c. Line Sync - When LINE switch S4 on A102 is pressed, a 60 Hz signal from
transformer T101 is applied to the sync amplifier and differentiator (A103).
The resulting differentiated pulses are used to trigger the sync one-shot
(A103), producing sweep start triggers at a 60 Hz rate.

d. Single Sweep - Each time SINGLE SWEEP switch S1 on A102 is pressed, a
sweep start trigger is produced.

e. TIree-Run - When FREE RUN switch S3 on A102 is pressed, the interval
between sweep start triggers is controlled by a hold-off circuit (A102) which
receives the ramp output of the sweep generator. After each sweep terminates,
the hold-off circuit delays the start of the next sweep by a fixed time interval
determined by an R-C time constant.

4-3.2.2.2 Sweep Generator

The sweep start trigger from the sync circuits is applied to the sweep control (A102).
Each time the sweep control is triggered, a sawtooth sweep by the ramp generator
(A102) is initiated. The slope of the sawtooth voltage is determined by the position of
SWEEP MODE switch S102. In conjunction with the STD SWEEP (A102) and FAST
AWEEP (A103) switches. When the SWEEP MODE switch is set to STD, the sawtooth
slope is determined bv the capacitor selected by the STD SWEEP switches. When the
SWEEP MODE switch is set to FAST, the slope is determined by the capacitor selected
by the FAST SWEEP switches. ’

When the SWEEP MODE switch is set to MAN/EXT HORIZ, the sweep control and ramp

generator are disabled, and the sweep sawtooth is a function of the external sweep input
to J105, or (if no external sweep input is provided) SWEEP VAR/MAN control R103

(manual sweep mode). When MAN/EXT HORIZ is not selected, SWEEP VAR/MAN
control R103 allows the slope of the sawtooth to be varied between the sweep steps select-
ed by the STD SWEEP or FAST SWEEP switches.

When the SWEEP MODE switch is set to STD or FAST, the sweep control terminates
each sweep when the sawtooth voltage reaches the voltage that is equivalent to maximum
horizontal deflection. Another sweep is generated each time a sweep start trigger is
applied to the sweep control. Each time the sweep control terminates the sweep, a
retrace blanking signal is produced and supplied to the CRT circuits, and a pen lift relay
driver supplies a pen lift pulse to an external device connected to PEN LIFT connector

J106.
The sawtooth voltage from the ramp generator is distributed as follows:

a. The dispersion sweep amplifier (A102) supplies the sawtooth (dispersion
sweep) to the tuning unit.

b. The horizontal output-emitter follower (A102) supplies the sawtooth to an
external device connected to J102.

c. The horizontal driver (A102) supplies the sawtooth horizontal drive) to the
CRT circuits.



4-3.2.3

Video from the tuning unit is supplied through the emitter followers to the following points:

a.

C.

d.

Vertical Drive Circuits (figure 4-6)

The vertical output amplifier (A102), which supplies the video signal to the
CRT circuits.

The baseline blanking comparator (A104) in the CRT circuits.

The horizontal sweep circuits, for use in sync triggering in the video
trigger mode (see paragraph 4-3.2.2.1).

An external device connected to J101.

4-3.2.4 CRT Circuits (figure 4-6)

The CRT deflection is controlled by the vertical drive signal from the vertical drive
circuits and the horizontal drive signal from the horizontal sweep circuits. A video
blanking signal, applied to the CRT by a blanking driver (A104) derived from any of
the following sources:

a.

The high voltages required for CRT operation are supplied by high voltage power supply
A105, which produces =1500-volt outputs. Voltage dividers (A104) and the INTENSITY
FOCUS, and ASTIG controls provide voltages required for the various CRT grids. A
trace alignment coil, controlled by TRACE ALIGN potentiometer R102, permits any
tilt in the horizontal trace to be eliminated.

At the termination of each horizontal sweep, the horizontal sweep circuits
supply a retrace blanking signal to the retrace blanking amplifier (A104).

A baseline blanking comparator (A104) blanks the video below a level
established by the BASELINE BLANKING control (R111).

When the horizontal drive is being provided by an external sweep source,
sweep retrace blanking must be provided from an external blanking signal
applied to J104. This signal is supplied to the external blanking amplifier
(A104).

T P B W o e




, S1INOIT) LU PUE 9ALIQ (8187 ‘9-F 2anSig

& S-¥ Ol WO¥4 —

_ IAIYQ ZI¥OH
7018 _
_ 10¥INOD
NOIY oLy | o _
DL ¥NIIUWY
_ — onomvw  [—©
0 WNEIDGa Grvw) 1x3
0>
INIWNOITY
_ Vil
YLV YoLY - _ -
TWNOIS
< ¥3IAING o.u__uu«ﬁ WO TYNOIS
ONDINVYE
- _ / ONIDINYIE platale _ ONDINYYE 3DV313Y
_ [ AOOZ+ —nllllllllllJ
] 1 i ¢ LY - — |~o_( —
101A t +F71 L.} ¥Olvewanos ¥MOTI0
| | [ 1 IVAES ONDINYT T 030A ¥3ILIWI
! £ i INNISVE
— —
_ _ $-v Ol4 0L E
¥399141 0N e _ 1HIA
AOOZ - e
Z01v zo1v |
_ . ¥314114WY B0 1INN ONINNL
_ IAING IVOILIIA IAING TVDILYIA 1nd1N0 ¥AULWI WO 03aIA
| WVOILEIA I
(x| _ ooty
) 108N 104INOD
_ AOOS | o) ONINOILISOd
ONDINVIE AVDILYIA
INITISVE A
_ 01V _ Zoiv ] _
¥IMO 1104
a LIGLE o) woir ©@©— Aw:ww
JOVIIOA HOIH A0OG L - o= 1Nd1NO
_ 1no [ 193
wly | o1y
T 801 Y
BN LY | Su3aIAIG 10¥INOD
10¥INOD 10¥INOD IOVII0A [AsNaint] _ _
OISy _m:uom 4 _






e |

SECTION V
MAINTENANCE

5-1. GENERAL
ki s
|

Maintenance of the Microwave Spectrum Analyzer system includes performance

testing, calibration, troubleshooting, and repair. Performance tests (Section VI)

o

and calibrations (Section VII) are normally conducted periodically to assure that the
instrument is operating properly, and to verify that calibrations are within limits,

In general f,mhs in the spectrum analyzer sybtc‘m can be divided into two categories.
Degradation 1te are indicated by a gradual detericeration in equipment performance.
Degradation fu_ulh are detected by making pemodw performance checks and com-
paring results with previously-recorded values. Taults of this type may ordinarily
be corrected by recalibration, but frequent necessity for recalibration, or inability

o achieve calibration, is an indication of a marginal or defective component which
should be isolated and replaced, The other category of faults consists of component
failures, resulting in an obvious failure of the spectrum analyzer, such as loss of
display, loss of frequency scan, or loss of signal between the mput and the displa
For degradation faults, an analysis of the specific performance test results or
calibration procedure observations which show abnormalities will usually permit
localization of the trouble. For component failures, it is usually necessary first to
isolate the trouble to the display section or tuning unit section. Final troublc
jsolation is then accomplished by signal checks in the malfunctioning unit.

5-1.1 Location of Components and Adjusiments

The interior views presented in figure 5-1 are marked to identify major hmsc‘mblws
and component assemblies. Each internal adjustment control is designated. These
views are useful for repair operations, and also for performing the calibration of
Section VII.

5-2. OVERALL CHECKOUT AND TROUBLESHCOTING (figures 5-2 and 5-3)

The performance checks in Section VI pmude the principal means for \,hoc‘lung out
“he Model 762-8J Figure 5-2 provides detailed checkout and troubleshooting of the
Model 712-8display unit. Figure 5-3 provides detailed troubleshooting for the Model
809-%ltuning uvnit. These two troubleshooting diagrams permit isolation of faults to
the replaceable module level.

In using figures 5-2 and 5-3, the following general procedure applies:

function to determine whether or not the

Step 1. Analyze the sympt of in
Model 712 \g;(h lay unit can bv eliminated as the cause. If the display
unit cannot be e nu:ai d, perform tm procedure in uoure 5-2. Suc-
cessful Compl.c on of the procedure in figure 5-2 without any abrermal
indications prox...ck»:s essentially concluswc evzdence thm the display

unit is opemtingg noermally.

Step 2. If the digplay unit is determined to be operating normally, the fault is
in the Mo 3. ] 809-RJtuning unit. Before proceeding to figure 5-3, periorm

the following steps:
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a. Check =15-volt outputs of the £15-volt power supplies (PS201 and PS202)
| in the tuning unit. If either voltage is abnormal, replace the associated
\ power supply.

i b. Measure voliages from pin A to pin B, and from pin C to pin B, of

| coax switch 5208 with the BAND SELEC'E switch set to each band
position. For bands 1, 3, 4, 5, 6, 7, and 8, +22 volis should be
present between pins A and B, and 0@ volts should be present between
pins C and B. For band 2, +22 volts should be present hetween pins
C and B, and 0 volts should be present between nins A and B. If
voltages are abnormal, replace A208. If voltages are still abnormal,
BAND SELECT switch 8207 is defective.

G, Check operation of the tuning unit in each band to determine whether
all bands are abnormal, or if only certain bands have abnormally low
sensitivity.

d. Check whether operation is abnormal for all settings of SCANWIDTH,

BANDWIDTH, IF ATTEN, LIN/LOG, VIDEO DURATION, FULL
SWEEP/SIG IDENT, and INPUT ATTEN switches.

If replacement of the module indicated to be defective in figure 5-3 fails to correct
the malfunction, check the cables to the module that is indicated to be defective,

"The succeeding subparagraphs describe the checks in figures 5-2 and 5-3 in more

detail.
5-2.1 Display Uzﬁt Checkout and Troubleshooting (figure 5-2)
This diagram is divided into the following major checkout/troubleshooting sequences:
a. START Sequence. Power is applied, and operation of the POWER ON
indicator and fan is checked. Then the display is checked for presence

of noise and a sweep trace. The 22 VDC and +70 VDC power supplies
are also checked.

b. Sequence A, This procedure is performed when no sweep trace is
present.
c Sequence B. This procediure is performed when there is no noise on

the sweep trace.

d. Sequence C. This procedure checks miscellaneous secondary
functions.

5-2.2 Microwave Tuning Unit Troubleshooting (figure 5-3)
This diagram is divided into the following major troubleshooting sequences:

= START Seqguence. This sequence is used to isolate malfunctions that

occur only on certain bands..




I ' 1

g By By By B B B B By B, B W B By

positions. If the fault is present in all operating modes and switch
positions, the 1st local oscillator output is checked to determine
whether or not the fault is in the 1st local oscillater circuits.

(& Sequence B. This sequence is used to isolate faults in the 1st local

oscillator circuits.

d. Seqt_{g_glti__(‘-. When the 1st local oscillator output is normal, this
sequence is used to determine whether the fault is in the RF deck or
in the IF and video circuits. If the fault is in the RF deck, detailed

troubleshooting isolates the defective module,

e. Seqycnce D. This sequence is used to isolate faults in the IF and

video circuits.

f. Sequence E. This sequence is used to isolate faults that occur only

in certain modes, or in certain positions of the SCANWIDTH, BAND-
WIDTH, INPUT ATTEN, IF ATTEN, and VIDEO DURATION switches.

NOTE
Measurement of average noise level with a signal injected
al various points in the tuning unit is used extensively in
figure 5 S to isolate malfunctions. Refer to paragraph 5-3

for the general procedure for measuring average noise level,

5-3. GENERAL PROCEDURE FOR MEASURING AVERAGE NOISE LEVEL

Measurement of average noise level is one of the principal techniques for fault
isolation in the tuning unit. To perform this test, the RF/IF Qional path at some
point in the tuning unit is interrupted, and a signal generator is connected to the
point where the path was interrupted. The frequency of the bzg'na,i generator output
depends upon the point of connection, and cor respond to the frequency normally
present at that point. The signal generator output level is then adjusted until the
resulting level on the CRT is 20 dB above the average noise level present when the
signal generator output is zero The adjusted signal generator output level is then
recorded from the output level meter of the signal Ue, nerator. The average noise
level in dBm is then obtained by subtracting 20 dB froin the signal generator level
previously recorded. The procedure is as folioxm

Step 1. Take the following preliminary contro!l settings:
Control Setting
SWEEP MODE STD
STD SWEEP 10 msec/DIV
SYNC FREE RUN
BASELINE BIANKING OFF
BANDWIDTH - KHz 100
SCANKWDTH/DIV 100 kHz
1IN/ L.OG 1.OG
STAB ~ OFF

FULL SWEEP/SIG IDENT Of *,{'
VIDEO DURATION -~ BW 1 KHz
5T None (all switches down)

123
»

!
0o
Qo



Step 2. Connect the signal generator to the point of test, and set up the
d _ signal generator for the frequency which correspconds to the inter-
mediate frequency normally present at the point of test.

Step 3. With zero signal output from the signal generator, observe the CRT
display, and note the level (in dB) which corresponds to the average
noise level,

Step 4. Adjust the signal generator output level until the horizontal line
procuced on the CRT display by the signal generator output is
exactly 20 dB above the average noise level noted in step 3.

Step 5. Read and record the signal generator output level, as indicated on
the output level meter of the signal generator.

Step 6. Subtract 20 dB from the output level recorded in step 5 to obtain
the average noise level. For example, if the output level recorded
in step 5 is -95 dBm, the average noise level is -95 dBm -20 dB =
-115 dBm.

5-4. DETAILED TROUBLESHOOTING OF REPLACEABLE MODULES

After locating the defective module using the procedures in figures 5-2 and 5-3, the
malfunctioning module is normally removed and replaced. In some cases, it may be
necessary to isolate, remove, and replace the defective part on printed circuit boards.
The following data is provided to aid in isolating faults to the defective part on print-

ed circuit boards:

a. The detailed theory descriptions in Section IV, supported by detailed
block diagrams.

b. The schematic diagram in Section IX, with supporting voltage data and
waveforms.
e, The calibration procedures for individual modules, provided in

Section VII. These procedures can be used in the same manner as
a test procedure for an individual circuit board.

The following modules are considered non-repairable at the field level:

A105
A209
261
7202 (except for diode CR1 - see paragraph 5-7)
7203
7204
Y201
A208Y202
~-HY203~
5208

g pRoppp R

-
~
Do B
D D
O =t
o
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1
nNo
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AT205
0.  AT206

D F1L201
q. AR201
.y DC201
S, A209

1. PS201
s P5202

5-5. REPAIR AND REPLACEMENT

The schematic diagrams in Section IX include parts location information for cach
component assembly and circuit board assembly. Complete replacement parts
information is given in the parts list, Section VIII,

If repair assistance is required, contact the factory:

Sales Manager, Microwave Division
Svstron Donner Corporation
14844 Oxnard Street
Van Nuys, California 91409
Telephone (213) 7861760

Be sure to include the equipment model number and serial number in all communi-
cations.

5-5. Replacement of First Mixer Diode

The input mixer diode is suceptible to damage from input signal overloads.
Replace a damaged diode as follows:

Fi/l.,h-\l. 1’\:« '

(a) Remove timing unit from display unit.

(b) Unscrew the diode cap, accessible through the left side panel opening
(see figure 5-1).

(c) Removp and replace diode (Z202CR1).
' (d) Install diode cap.
NOTE
It is advisable to conduct.a perfcrmance check

of the unit after replacing input mixer diode,
followed by the indicated adjustments if required.
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Table 6-2. Pes3

formance Check

Test Equipment

3 Calibrated Signal 400 MHz HP G608L r
Generators and 41¢ MHz :

Comb Generator

Low Pass Tilter

Leveled Sweeper

Beeornmeands

0.01 - 12 GHz

H. P.- 6406A

KNL Microwave

51.380-1800-0

Various

*Equipment having equivalent characteristics may be substitut ed.
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l GENERATOR
L

Figure 6-1. Performance Checks with Comb Generator
(c) Set controls as follows:
Control Setling

FULL SWEEP

T FU‘i L SWEEFP

BANDWIDTH KHz ' 1000

SCANWIDTH/SCAT

WiTH DIV. Any position in Mz range

(< Observe
L)}.() DEN

Select &
e el

he next

line.

(e} Sef SCADNWID to /,00 MHz and use H control as 1

00, SCANWIDTH/DIV to 106 kHz, use
tosether to obtain sharpest possible

e L4 , i
ST 1‘\) and FOCUS conirols

1y With

STD
% A NIF
J;}:l)‘._i\"\l 2 ¥
to 10,

resnon

i /‘, RATOLT
(RE L AR
agec
. T
Pl 25 2
(o} i3




.

(3)

Signal Identified

{a) Set SCANWIDTH L GE}A'/;, BANDWIDTH KH7 to 100, and
center *be disp la‘, tuate SIG IDENT/FULL th"‘P to SIG
IDENT and check ?_\ On alteinate sweeps, signal will
appear two divisions to the lelt and appﬁ’min‘latel y 6 dB down in
amplitude, indicating that the correct hand has been sclected.

{b) Set BAND SELECT to 5 and actuate ‘%’fz‘ IDENT/FULL SWEEP to
SIG IDENT, noting that on alternate sweeps the Lg)hﬁ is now move
than two divisions to the left, umlc;ﬂ:}u&, that the havrmonic number
corresponding to the band selected is too high. (Thﬂ* ignal will
appear to the right if the harmonic numher selected is in the
+ range.)

following functions:

P
L
1)
0
B

-4

T 4 4

(a) Rotate BASELINE BLANKING control and note that at least the
lower haif of the di T«viay can be blanked.

1

(h) Roiate GRAT ILLUM control and note that edge-iighted markings
are intensified.

(z) Place VIDEO - BW contro! to 1 kllz and note that noise

ir the display

(d) Actvate STD SWEEP puslibutions 3, 1, .3, and . 1 sec/D1V, and
30, 16, 3 msec/DIV, and note that sweep rate changes accordingly.

() Activate SYNC pushbution to LINE and note that sweep is controlled
by 60 Hz power line {reguency.

(f) Actuate SYNC pushbutton to EXT/VIDEO, VIDEO TRIG ADJ fo
EXT, and push SINGLE SWEEP pushbutten, noting that a single
sweep is produced.

(¢4 Place SWEEP MODE to MAN/EXT HORIZ and rotate SWEEP V AR/
MAN contrel ¢ Junfe clockwise from the CAL position to run the
spot across the CRT. Retirn to CAL.

(hy Place SWEEP MODE
amplitude~versps-time di

[ei]
e
job}
<

D
2
2
e

Lo FAST‘. Thig posgition gen
ayv of a qmn:,,

=y
'I ]
.._v‘

rea
SPONEER

seillator rar

e
4

»
Nt

‘

y

'y

n

]

|

|

|

it T —

[0 1"

f
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G4, 2 Preliminary Control Seetis
Bl dibaniy]
LONLYOL
| e
‘
FR
C
1
g
L f'. ',!_”l‘}f..lfa 0
T
OFF
200 MEz
BANDWIDTH K i
. =
. FREQUENCY TUNE 1.0 GHx
. Proeed:
6-4,3 £ cealire
9 - Fe s 3 % B e - 1 P s | S T
(1) Observe display for responses, There shall be no re above
P 3 P 2 vl L . P 3 ) '1 - AT B
the 60 dB line on the right hand (1.0G) scale (-80 dBm),
(2) Bet 2 ang

6-5. TUNING ACC

The gigy nal from a

graticule reading

Control Setting

SYNC FREE RUHN
STD 3W LEP 10 msec/DiV
SWEEP VAR/MAR CAL

4 i
I ’ 0
IF ATTEN - dB 20
VIDEO DURATION
LIN/1LOG
STARB/OFF
}i iL}V‘" /fﬂ"UL,, SWEEP

,', ‘Yr\'{

<
o
=
el




(6-5.3

- e y -
{4) Frequeney error shali not exceed H2NTHL 41% of dial reading)=ts -?5Mt-¥2\
ezch position {(sece record formj.
8.6, CAY, OSCILLATOR 5 EY
O T
A 1,0 GHz signal from a comb generator is dispiayed screen center. M stability
ie measured by ohserving pea Ik deviation belween sweeps.
¢-6, 2 Preliminary Control Settings
Setting
FREE RUKR
P 3 rosec/DIV
R MAN CAL
ECT b
TEN - dB (
- 4R udj: for full secale digplay
3 A FOTIYNT TYTLT YRR
A AJUIN = 5y i s
AN
STAB
OFF
i 0 GHE
10 TO
500 KHz and noted
6-6.2 Procedure
(13 Connect comnb generater (1, table 6-2) as shown in figure 6-1. et
for 100 MHz "d; ist level for full on.
(2 e SCANWIDTH/DIV setting to 1 KHz /DIV, using FINE TUNE
keep sig t 1 on sereen,
(3) freguen: en swee
5‘7’\“ che Oy SCAale

Procedure

(1) Connect combh generator (1, table §-2) and Jow pass filter (2, table 6-2)
to RF INPUT as shown in figure 5-1. Scleet 100 MHz signal ape i adjust

£4

amplitude to full on.

(2) Adjust FREQUE NCY TUNE control (o center zero beat signa al on 4
gereen, and nﬂ‘jmon outside seale of control to align zero with
index mark cn knob.

J
,_)
2o
<
fome
-y
s
i)
o

(3) Advance FRE QUENCY TU M“‘ control from 0. L. 8
increments (exactly one turn; and chserve irans. atlon L,* markers to
the left. Recovd freguency e¢ ror of the 1'ef:pect1\’fa; marker as indicated

on display.

DGR 8 S P
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6-8.1
A sim

6-7. SCANWIDTH ACCU

6-7.1 Descriplion

comh gene

"
A

Sl
o1 1‘.,-.‘1 OnseEs (

‘D SWEEP
SWEEP 1
ND SELEC

r is used {o ¢h
*\'ad with reguireme

AR/

R AT T
sch scanwidih Seling py coruparing i

Control Settings

Setting
STD
10 msec/DIV
MAN CAL
i 1

INPUT ATTEN - dB 0
F ATTEN - dB 20

VIDEO I
LIN/ LU(J.
STAB/OTTF

URATION ~ BW OFF

1.OG
ory

SIG IDENT/FULL SWEEP orr

SCANWIDTH/DIV
BANDWIDTH KHz

~7.3 Procedure

'3:

(b} With

100 MHz and noted
AUTO

ect comb generator (1, ta )lo -2}, and 1, 8 GHz low pasg fil

able 6-2) io RT INPUT (see

s

Q’

7“6, T

ke,

comb generator set to indic

TUNE d.j’lO /or FINE TUNE to position a v 1

treme ieft graticule markiug.

(c) Rccord the naumber of vertical resp:
sponses shall number 10 to 1

(2) Operate

ousery mrf

(‘mA ";nx* '}‘T

nises displayed.
. each instance.

analyzer and comb genera
the resulis:

37 at the following settings,

i‘H/DIV

10 MHz
10 MiHz
1 MHz

IJON ACCUT

v w‘~

AR N NETTRA T3
vy, OPTIMUM R

the numb

Vertical




"OMAT

et

set on AU’
yriate display

wola
0L

widih cor-t
for an apnrop
liminary Control

Comntrol

SYNC
STD SWEEP
SWEEP VAR/MAN

Ak

5'1‘

O DURA
LO G

STAB/OFF

hecked at various dispersious

iz and noted

SIG IDENT/FULL SWEBP  OF
FREQUENCY TTNE 0. 480 GBz
SCANWIDTH DIV notod

BANDWIDTH KhHz

{aj} Counect calibrated
{see figure 8-2), and set

&

signal gene

Ya

for 400 MHz.

(by With indicated s
instance {rom 1
full scale. Check the d'" rlay
of display shall be 0.4 to 0.6 division !~'-.
pealk, width of dis‘,l ay shall be equal to or
(20 times the width at 2 4B down).
e SV S LN
I
UNIT UNDER )
TEST i
8
|
b
CALIBRATED }
SIGNAL
GENFRATOR l
Figure Signal Generator




] =gl 8

g5
:\;.3]
characte
1060 2 My
10 20 KF
i 2Kl
(3} To check optimnum control, proceed as follows:

I IYY

4 ol TS TR T Y s
(a) C-t}’i, ST SWEEP and BANDWIDTH
4 TR P !
U S BN .IL 1! J.‘J.{‘J 2
" 13 = 3 0Nk i ey Ha s
JIV over the full ran ° irom 200 MHz to 1 ki3

Z to A”""O ’]DV() DURAT N

Ceniere

indical

MYTADT AV Y ENT Y
DISPLAY ACCURY

e
51

zCliical

reliminary Control Setid

Setting

s e

MAX

“}T*' Vi i U"
STAB/OFF

SCANWIDTH/DiV o
BANDW ?.D’E.‘.f{ Kd7 10
Fal

FREQUENCY 'Y‘UI\'H 0,400 GHz

»
6-9



{3 Place INPUT ATTEN -~ dB to 40, and step IF / TEPEN - dB to 10, 20,

and 30, reccrding display amplitude at each positicn.

to atteniator
P

a1l shift in 10 ¢B increrments, correspe
sviation af each position shall not excee o] &2

r! \ ‘1\7

I ATTENUA Tvn /”\J \’

6-10

6-10.1 Description
is displayed on screen, and signal level incre ments are subsiituted

ional level on screen as input attenuator ig stepped in. The sig-

| [X Gl L;hl (}Jg (*5._::[.‘1:,
to 1‘%‘1’{01‘@ : ;

nal generaic
of 1\“!.7, atie

el required is compared w Ath specification at each pos sition

6-16.2 Preliminary Control Settings

(“fu tro Setting

=
C
o=
T
c

op -z

e =t
h‘j ’

1 ~\}’- OFF
S ‘A,?‘"” “‘TH /D{V 1(‘\7 kilz

- 100

5,406 Gilz

4

-10. 3

nd rec urJ exact lme] se i‘*"mg req ‘m‘em

{4) Repeat step 3 in suce essive steps of INPUT ATTEN - dB of 20, 20, 40,
. . e

50, and 66 aB: and ines

el

!

s

-

[

b

@

B B
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ba
6-11. IF ATTENUATOR
o
6-11.1 Description
. The signal from a calibrated ed to resfore a
level on screen as increments ed in, The
- level is compa.z*ed with SD&CEfICa“"Q.
6-11.2 Preliminary Control Setiings
. Conirol Setiing
: e
SYNC FREE RUN : ’
1 SWEEP MODE STD € Cretn o LA
STD SWEED ec/TV i
el “iD ﬂ} o T 10 meec/DI \ o
SWEEP VAR /M AN CAT; 7k X »
- E“\J SELECT i

INPUT ATTEN - d3° 30 dB
IF ATTEN - dB Noted
VIDEO DURATION - BW 1 KHz

LIN/LOG LIN
— STAR/OFF STAR

SIG IDEN

'T/FULL SWEEP OrF

1 SCANWIDTH DIV 100 kifz
BANDWIDTH ¥Hz 100¢ kHz
FREQUENCY TUNE 0.400 GHz

O

6-11,8 Procedure

= (1) Comnect calibrated 400 Milz signal generator (2, table 6-2) ai R¥ INPUT
(Fig. 6-2),
-

(2) w*m Hi'

all CUT, adiust signal generator s
g obta mp of 6 di

3 el 4 ciy £y
ding of signal peak ou s

21k DL ©

S

(3) » ATTEN - dB te 1 dB, adjust input signal I S
¢

G PO o e | s e R O SO : " ey T 5
lore signal us:zll reading of 8, and recorc ihcreni

g tU e

(5) Incremental signal level for each step shall be within =0.5 dB of the

s
value of the step (See record form).
6-12,
s
E 6-12.1

Signals fr
combi

6-11



SYNC
SWEED MODE STD

5 '.E“D S

minary Control Seftings

FREE EUN

fi« o8 3 msec/DIV
CAL '
1

T'l/f I\T - dB 0
e dB )
IATICON - BW Oorr
LOG
OFF
.'i,\,"F\LJﬂLL SWEEP OFF
DTY 5 MHz
i< 106

wo calibrated signal generaiors (3, table 6-2j,
5-3)
Set one sig“; a stoy at 400 MHz, ~24 dBm signal level; set

§
the oﬂ‘rﬂ" ; 2 signal lavel., Two signals should

47

1all be at least

Check the display. Intermodulation productis s

48 dB down on right hand scale,

UNIT H ru R

410 MEZ

V-

[.\.13\\

il




A

i

513,

$-15. 1 Desgcription

Lot

il
81t
ar )" cnti
o{) Cricatl

e

6-i3, 2 Preiiminary Coutrol Se

d

STD SWEEP
SWEEP VAR/MAN
INPUT ATTEN ~ dB
p

4

1‘2 v m

A TTUTVITRY

I ATTEN - daB

VIDED DURATION - BW
i gf-ﬁ,/Lt

C?¥sb/€H?F
SCARNWIDTH / Div
BANDWIDTH KHz

Qr‘}““‘I/FUlAJSWEEP

6-13.3 Procedure

Band Select
Setting

Vi pwN —

ivity of bands 1 through 5 1s confirmed te he 2
ont by checking the average

noise level,

3

G

0

8

1 KHz
LCG
OFFE

"

T e Uﬁ?ﬁﬁ%»l -5 oniy.-

Average Noise Level

gual to or

-85 dBm
-80 dBm
=75 dBm
=70 dBm
=55 dBm

better than the



|
|
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6-14, FREQUENCY RESPONSLE
| e

Description

With centey {requency adjustc
corresponding levelied ¢
armpiitude

e P
i
()",L‘;. “

Coentrol
SYNC
STD SWEEP
SWEEP VAR/MAN
BAND SELECT

INpPuT u"f‘ N - OB 30

o

T ATTEN ~dB
VIibECG DURATION

P
Procedure

~-~

b
facad
e
~

(1) General

(a3 mc g2 tza

figure 6-4,

to obtain -0

(¢} Slowly tune
the disolay

sweeping
ceviation by tuning

cd at the center of each segment of interest, and the
ignal source connected, cach band is checked for
the signal source acrogs in,c band,

Preliminary Control Settings

Setting

"REE RUN

3 ulsec/ v
CAT,
Noted

0

- BW OFF
L.OG
orr
100 MHz
1000

t outpx t -’sf each sweeping signal source has heen checked
T and determined to be flat across the range to

(5, t‘fa} Te 6-2) and power meter as shown in
Xt er 1al 10 dB pad and set signal soucce level
level incident to RF INPUT connector,

gweeper across the indicated ranges and observe
fcr amaplitude variations,

rariation (flatness) shall be no greater than 3 dB/

o EEEEEBR L L& B N

¥

[F
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ey
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TTEVTTIRNAT AR ER-CARR

RO SN P d SEXTERR

UNIT UNDER .
s O

AN

{6.01-12.4GHZ)

=10 dB PAD

_~LEYELLED SWEEPER
o

0.01-12 GHZ !‘

Figure 6-4. Frequency Responge

1 siznal sources in the following ranges:

8
i

(2) Operate analyzer an

FREQ. RANGE

}L..\
!
L

.
0

1 . 0

DD
[
.
asy
5

H
Lo
w

oy
o

o

(@27
}
i
(2]




6-15

G-i5.1

The oulput of 2 leveled sweeper is swept across the frequency range of the respective

mixer. Response {latness and sensitivity are checked.
r\ \

15‘\2 Response Flatness

Py

G-15.2. 1 P]‘OC”GU]’L

(1) Cozm‘

t equipment as shown in '_’Figure 6~5 Usq 360040

-143 Cable Assy,

“XT to co r >t the mixer to the analyzer EXT MXE. Be certain
\/H}Q Ris f‘onmwtcd L the mixer.

(2) Set the b“m>}

W oeonty
15 GHz) {
(‘”ﬂ i;o dctm i

V"?&A: ZA GZ,J and (Model T122A: 32G

selector control in the sweep generator o CW. BSet Start,
i {Model 7120A.
tHz). Use the sweeper
Use appropriate procedure to ensure that

! 1o the center of the microwave band to be measured.

+/

\\
\
\\
\
\\

SIS s~ L \

r "\x
LEVE L“f,’ e UNN.
r»_Ai; ’fi-”’m’! y /;\ F!A‘ﬁji; b S UNDE
ATTENUATOR TEST 3
e \\‘ 3
IR ) \
!
N\

3460C0- 143
CABLE ASSY

&

s

B 8 s ETET

lein

e i i

P



! | |

P

v
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i S B e B

o

1
-

i~
=
S

(G)

G-15, 3
G-15. 23
h

Set speetrum analvzer controls as follows:

¢

»)(’111.&.,

Conirol
10 Kz
100
1L.OG
For
gratict
LINE

SCANWIDTI/DIV
BANDWIDTH KHz
\ 1.0G

i
IF ATTEN - dB convenient base line on CR

tle (not gr

STD SWEE 3 msec/DIV

VIDEO DURATION - BW 1 KHz

INPUT ATTEN - dB 10 dB

BAND SELECT (7120A) 12.4 - 18 GHz

(
(T121A) 18 - i{l;}. GI%;:»: {
(7122A) 26.5 7
adjust the FREQUENC
reep generaior, :.',:‘;,:_3
the— analyzer mixer BL

Set x»'a)‘i"zblc : i ent

41 S vy s ]

1pticd

\
on xlw m;:.‘zj,"/x:-';- CRT. Adjus
jor maximum signal on the analyzer C

lowest frequ

: 18GHz) and (Mode!l 26 1
1z and BANDWIDTH ! Mz

Increase the frequency of the sweep generater. The
CRT will traverse from left to right.

s 13 orming b %
As signal generator is

Y

Lq«‘uui u{ analy

YINTT
U NI

21 to kee
fol d output ;1 -3
g mhmth, must no
the mixer frequency
If the variation over a
B, readjust the B] AS contrel to min
one

J AT

\nmm:zu“n aver:

vary maore

nil. MMinin

he mair ltazvﬂd

R

N AS’)

imize

Ie 1" “l

© 100 MHz band (7120A: 12.4 -~ 18) (7121A: 18 - ¢
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SECTION VI

LIBRATION

7-1. GENERAL

This
calibra
necessar v‘ A
reveal o

inc ’uqiu.;;‘
have b

3ra. *'G LYY

2 G 1T

1 replaced, \“2 en Jle gysiem ‘fsuls

Table 7-1 lists items of test equipment required for system ¢

Unless otherwise iddicated, as in the case of an individual circuit board whict
been repaired, conduci adjustments in the sequence given in tables 7-2, 7
.7-4. Refer to figure 5-1 for location of components and ¢ adjustment controls.

Remove insts S as necessary for access. Alignment and calibration

ument cove

7R WiN

of tuning . i1 cot }Jb e * unit is ihle, and is fz u*., itaﬁi:,ﬂ 3y use
of extender cable, part o enance art No, 37009610,

Table T~1. Required Test Equipment

\
1

\,\\
y Y

V. A ;
", Comb Generator

HOTE:

TLow Pass Filter

sc ope
Y

Oscill

- Digita
Spectruin f. kS
Power Meter
,Calibrated Signal Generator HP 8614A

/ JFunction Generator Wavetek 1156

0
i

/Tmpedance Pad ! 6 a3 Commercially available
In:pﬂd“" ce Pad 20 R Cemmercially aveailable

HE 420A

Ta 2. Svstem Alignment

Reference

Reference

. L o o
Friestin Deasi

dgnation Location




Keference
Reference Paragroph
Adjustment Designation No.

H : = Fyont Panei 7-2,1

, {712-2)\

ASTIG Front Panel 7-2.
{712-%)

Crornit Panel 7-2.1

3
(732-R)\

VERT GAIN ”9“ r Panel 7-2.1

fonid

q
&
2
:

FREQUENCY ¥ront Panel
TUNE (809-9) |

HI FREQ A208R46 Side Panel . 7-2,2,1
(802-2) |

E‘\
e
T 4
t—"l
=

&
bo
e
=1
o
(@3
:?
o
o
Y
toi)
rD-J
o

i

e
Do
ad

PG e B o o YO yrontPanet- ey O
—BIAS— ~—£369-2)—

BAND GAIN A208R11, T-2.2:8
AT (Bands R12, Hid,
1-5) Ri4, R1B

|
o

LEVEL A209R37 Top Panel

AT (509

M ALIGNMENT

controls o
Cahur?hor 1“
requived,




L S

\

7-2.2 Turing Unit

Alignment of the tuniy
ipment listed in table 7-1

SOME
'FACTORY ADJUSTED AND M
CONTROLS IDENTIF Lo

NO¥X

proceed as f

(2)

7 unit wiil vec

Cost setup will be in accor rdance

EXTENDER CABLE

iy
§

§

i e
| I.

DiSFLAY UNIT ! TUNING LNIT
i [g 1 prONEUT

COMB
GENERATOR

-t SR .

Figure 7-1, Tuning Unit Alignment Setup

CAUTION

TUNT I&U AR
LY 'f‘h*
TABLE T7-2

OF THE ACCESSIBLE CON
.\\

[

LLY REQUIRE ATTE

ining Dial Accuracy.

IOwWS:

(=)

With BAND SEIL
counter clockwise
ascale zero, +0, 0

requirements,

Rotate FREQUENCY TUXNE
position, then {urn the cuts
clock. Locogen E?t%cff‘“«‘s
and set index mark on k

care not to roiate

Connect a comnb generator (or accuraie
Set com»r"\]u as follows:




k\')

o~

-2,2.3 Fourth Converter Gain Adjustment. If sensitivity in bands 1 through 3 is
not satisfactory, proceed as follows:

STD SWEEP 3 mzec/DIV
BAND SELECT
SCANWIDTH/DIV
BANDWIDTH - KHz
Comb Generator

o

o

{45 Rotate TREC QE'E?\T“Y TUNE knob clockwise exactly 9-3/4 turns, measured
on out d« scale, bringing frequency scale pointer to approximately 1.6 GI
reading. A@_}u st HIGH ¥ "REQ control R46 {0 center the 1.9 GHz response.

(5) Turn off inpu’t signal, ”Ufi‘:lf‘ FREQUENCY TUNE knob counter clockwi
sxactly 9-1/2 turns, inging pointer to approximately scale zero. Ad
just LOW FREQ Cunwol K36 to center the zero beat.

{6) Repeat steps 4 and 5 to compensate for control interaction.

L‘X"‘ MXR BIAS Adjustment. If sensiti\vi"g/ in bands 6, 7, and 8 is not
mchry pxtoceed as follows: V

™

\\
N,

(1) Prawd \&exte rnal waveguide mixers and szb“zﬁ\generators in the fre-
gueney raﬁg\c of bands 6 - 8. “

MXR ‘Re‘.AS front panel control fully rl,oc’;;wi‘se.
\.“\ \
With aionagl dia ved B serear - & A
{3 With signal digplayed ow screen, make coarse adm\,tme\ts of Rb, Bl
R8, respectively, for bamdg to obtain response ol 1},’ past

the amplitude peak.

(4) Fine \tune EXT MXR BIAS ¢ tainpeak, N

Control Setting

STD SWELEP 3 mgec/DIV
BAND SELECT Noted
SiG IDENT Noted

SCANWIDTH/DIV Set for convenient display
BANDW Dln - KHz AUTO
IF ATTEN - dB 0
INPUT ATT E\ aB 10
Calibrated Signal Level -30 dBm

(2) Adjust R11, R12, R13, Ri4, Ri5 in its respective band to positiorn
the signal fevel on the -10 dB line in each instance.




NOTE

Use SIG IDENT uﬂu‘m to ansure i

made on in~band s Lo

place to GFF.

Check average noise level, level does

tr

e oo n Y
SHe0iE

Rand

L

]

o

13

Phase Los“k Offset

trol is nlaced to STAB, adjust DC
phase locked signal remains in convenient
s 5 ®
TAB.

&

Table

Control

~ouble

section.

Average Neige Level

R down

aowm

Adjustment.

ente as detailed for each sui

r;

7~3. Calibration

Lo cation

Adjustments

not meet

hassembly

the va

If signal jumps off screen when
LEVEL contrel R37 to obtain a ¢
display position when control

STA

3 B //

lue

cendition

and sum-

Re ‘(A rence

2 Paras

araph

<

PR

N\

{3)
1-2.2.4
OFT cont
-u]hp re %} ¥
is sat to 37

29
k2

s
o

s
1.

- +2 R18
-6‘;"7 E 1.2 2
.| Iiispersion Zex R1

Balance

B.C,

1evel

Gain

Level

R76
R109

50

A101 Power x,mjl*

4101 Power Supply
Al101 Power Supply
Ai01 Power Suppls
A101 Power Supply

A102 Sweep & Vert. Amp.
A102 Sweep & Verl. Amp.

o e s = )
Display Unit Rear Pa
& Vert, Amp.,

e
Vert, Amp.
£ Pt

[

[ [ pomd ok

funk

Lk

Rt

bk

foind



3. Czlibration Adjustments

(Cont)

Function

l.ocation

Reference Parag ra Pl

Manual Sweep

Meaximum
Intensity

1gt Mixer
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Microwave Spectrum Analyzer
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(1) FIGURE NO.: This column references
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(2) RE F“ RENCE DESIGNATION:
S ithin cach table, Replaceab




(5) MFR'S g CcODE: This column the five-aigit manuia

to the part mt mﬂ*“s in column (6). Thes Jdes are contained in Cata 1 seing rla"dr‘f“r("
ji4-1 and H4-2. A list of codes and corvesponding manufacturers is mclaaed in this
section:
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SECTION IX
DIAGRAMS
%I GENERAL

This section contains schematic diagraims for the Model 762-2 Microwave Spectrum

sazivzer, Waveform and voltage measurement data appear on sheet 1 of each dia-
gram where applicable, to assist in maintenance of the unit. Component identifica-
em illustrations are mduded on the pages with schematic diagram of circuit boards.

4-2 MODEL 762-2 MICROWAVE SPECTRUM ANALYZER DIAGRAMS

- —

re 9-1 is a diagram of the Std Perisitence Display Unit. Figures 9-6 and 9
grams of the Microwave Tuning IF Section and RF Deck. The remaining
zrams are of circuit boards and other modules referenced hy 40000 schematic

wwing numbers in figures 9-1, 9-6, and 9-7. The following is a list of diagrams
wme corresponding schematic drawing numbers.

Schematic
Fizure No Title Drawing No.
-1 Std Persistence Display Unit, Schematic Diagram 40000-152
-2 Power Supply Board A101, Schematic Diagram 40000-120-2
-2 Sweep & Vertical Amphﬁer Board A102, Schematic
Diagram 40000-121-2
e Fast Sweep/Sync Amplifier Board A103,
Schematic Diagram 40000-125-2
-5 Hi Voltage Divider & Blank Board A104,
Schematic Diagram 40000-122-2
2-6 Microwave Tuning Unit IF Section, Schematic Diagram  40000-151
-7 Microwave Tuning Unit RF Deck Interconnect,
Schematic Diagram 40000-150
-3 3rd Converter Board A201, Schematic Diagram 40000-138-2
3-9 60 MHz +6.5 MHz 4th Frequency Converter Board
i A202, Schematic Diagram 40000-139-2
2-10 100 KHz B. P. Filter Board A203, Schematic Diagram 40000-132-2
3-11 6.5 MHz Crystal Filter Board A204, Schematic
Diagram 40000-117-2
9-12 LIN-LOG Amplifier Board A205, Schematic Diagram 40000-115-2
3-13 Harmonic Attenuator Board A206, Schematic Diagram 40000-142-2
814 RF Board A208, Schematic Diagram 40000-128-2
=-15 Phase Lock Module A209, Schematic Diagram 40000-131-2
3-16 IF' Attenuator AT202, Schematic Diagram 40000-140-2



L T 2 | 3] 4« T 5 T 6 1 7 8 | 9 ] 1o
AR1 +12.0 G +23.0 | #1119 | =117 | 4119 X +3.3 e | G
ARZ 28,7 X X -15.9 | -15.5 | -6.0 -14.3 ] -6.0 | -6.0 G
AR3 | +12.1 G +23.0 | +12.6 | +11.8 | +12.0 X +3.3 1 +12.0 G
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Figure 9-2. Power Supply Board A101, Diagram (Sheet 1)
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NOTES:
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Figure 9-4. Fast Sweep/Sync Amplifier Board A102, Schematic Diagram (Sheet 1)
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10 MS/DIV 7*
AR1
& PIN 8
—
Y Figure ¢-8. 3rd Converter Board A201, Schematic Diagram (Sheet 1}
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INOTES: — -
[ £ | s | ¢
1. FOR VOLTAGE AND WAVEFORM MEASUREMENTS, SET o - - -
CONTROLS AS FOLLOWS: (INPUT 100 MHZ, CW, -30dBm):
Q2 +.69 +1.41 | +0.81
BAND SELECT ]
r FREQUENCY TUNE 100 MHZ Q3 0 %100 +10.9
. INPUT ATTEN - dB 0 Q4 0 +.69 +.02
IF ATTEN - d5 0 i o _
SCANWIDTH/DIV 500 KHZ 2 -.38 $2.7
BANDWIDTH - KHZ 100 Q6 117 | +5.03 0
k LIN - LOG LOG o
VIDEO DURATION - BW OFF 0 +.68 o
SIG IDENT OFF Qs +4.78 | 4541 | +14.4
STAB OFF
SYNC LINE Q¢ +3.05 +4,68 0
b STD SWEEP 3 MSEC/DIV Q10 +3.05 | +4.56 0
2. OSCILLOSCOPE RISE TIME APPROX. 0,006 uSEC., Qn -3.92 -3.29 | =7.07
Qi2 +3.05 +3, 0
' T 2 3 4 1 8 1 & | 7 T 1= &
“ 1 i - Q13 +3.05 +3.48 0
| = -14.9 0 0 -15.0 | -15.0 +1..17 +14 .4 0 Q4 +5.5] +7.08 i18.5
. -14.9 0 0 “14.9 | =149 | +1.17 | +14.4 0 Qs | 2.8z B 5
,I s -14.9 | “6.120 =621 <1409 | <149 | 964 | ¢ 0 Q16 | +2.63 +2,52 0
g =2 | -1491 0 D okl Bl O 0 ML 0 QI7 [ +2.50 | 4315 | +14.45
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NOTES:

FOR VOLTAGE AND WAVEFORM MEASUREMENTS, SET CONTROLS
AS FOLLOWS (INPUT 100 MHZ, -30 dBM):

BAND SELECT 1

FREQ TUNE 100 MHZ
SCANWIDTH/DIV 505 KHZ
BANDV/IDTH KHZ 100
LIN/LOG LOG
STAB OFF
VIDEO DURATION - BW OFF
INPUT ATTEN ~ dB 0

IF ATTEN - d3 0

— san Phaaaadd A Syos
nverter poard KRz,
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Figure 9-10, 100 KHz B. P, Filter Board A203, Schematic Diagram (Sheet 1)
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T £ | B c NOTES:
g Qi -6.85 0 FOR VOLTAGE AND WAVEFORM MEASUREMENTS, SET CONTROLS
Q2 -.69 0 1458 AS FOLLOWS (INPUT 100 MHZ, -30 dBM):
]" Q4 ~.69 0 14.48 BAND SELECT 1
78l FREQ TUNE 100 MHZ
e e 70'”" B SCANWIDTH/CIV 500 KHZ
1 Q7 .69 +4.35 BANDWIDTH KHZ 100
Q35 ~2.59 -1.89 | +14.13 LINAOG LOG
STAB OFF
I k. Q1o | -4.98 | -4.31 | -0.99 VIDEO DURATION - BW OFF
Q11 =37 -.9% -10.94 INPUT ATTEN - dB 0
o Tragl wmesl o IF ATTEN - d5 0
l QI3 -7.56 | -6.93 0
D | G S
‘ Q3 -14.42 0 -1.61
4 Qs -14.39 0 -2.04
Qs -14.14 0 -1.89
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Figure 9-11. 6.5 MHz Crystal Filter Board A204, Schematic Diagram (Sheet 1)
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e [ : i 5 J‘ c NOTES:
al 402 | -2.22 ] o FOR VOLTAGE AND WAVEFORM MEASUREMENTS, SET CONTROLS
o NS SV AS FOLLOWS (INPUT 100 MHZ, -30 dBM):
—! a3 385 | -3.13 | o BAND SELECT 1
FREQ TUINE 100 MHZ
B Q4 -3.82 | -3.12 | © SCANWIDTH/DIV 500 KHZ
Qs a8l sul e BANDWIDTH KHZ 100
- LINAQG LOG
Qs -3.68 | -3.15 | © STAB OFF
Q7 -3.86 =3.24 +14 .45 VIDEQO DURATION - BW OFF
INPUT ATTEN - dB 0
IF ATTEN - dB 0
T T i X T
—_— E0 B !
3 I ; 1 e i
ALTrSLEREy 5 b dassd g dp il f"'.““;\fn&umx'.
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| - I |
8 r i | i |
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| 0 + i
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Figure 9-12. LIN-LOG Amplifier Board A205, Schematic Diagram (Sheet 1)
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J . el

1 2 3
ART | -15.02 | -1.05 0
AR2 | 15,02 2,15 | -2.15 _15.031‘-15‘.(‘,;3} -2.16 | +14.47 0
H : I

[ e | s c NOTES:

Qi t8.20 | 2.5 FOR VOLTAGE AND WAVEFORM MEASUREMENTS, SET CONTROLS
+7.98 | _o.1s AS FOLLOWS (INPUT 100 MHZ, -30 dBM):
HOBY N Dk AND SELECT i
. : REQ TUNE 100 MHZ
Q4 +8.84 1 y
2.13 ANWIDTH/DIV 500 KHZ
Q5 +8,11 -2.10 NDWIDTH KHZ 100
Qs 832 | - s LI
2,15 e g
Q7 ~7.93 -.05 O DURATION - BW OFF
Qs 777 s PUT ATTEN - d8 0
’ IF ATTEN - dB 0
Q9 =7.71 5
Q1o +.70 +.01

QN +14.49 | +13.75 +14.43
QI2 +14.49 1 +13.88 -8.71
QI3 +14.49 | +13.78 +14.47
Q14 l “t14.48 1 +14.01 +3.44
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W | Figure 8-13. Harmonic Attenuator Board A206, Schematic Diagram {Sheet 1)
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[FOR RF BOARD & RF DECK CHECKS, SET UP EQUIPMENT AS FOLLOWS. | £ T 5 | ¢
kF DECK BAND 1 Qz | -17.95| -18.45 | -18.42
TUNE 100 MHZ Q4 | -5.69 | -6.33 | -14.89
NO INPUT as | -5.10 | -5.69 | -14.89
IF DECK RFATT  30db
I[FATT  0db
5.W. 100 MHZ
B.W. 100 KHZ
LIN - LOG LOG
SIG IDENT  FULL SWEEP
STAS OFF

L T T 5T 5 T T 7 T 5]
AR1 ~17.93 -4.83 -4,82 -17.95 | =17.93 | -4.83 -14.54 0

ARZ <1793 0 0 =17,95 | ~17.93 | #9.82 | 314 55 0

AR3 -17.93 =51 ~-5.10 iy 17 =17.93 | =5.11 0 0

AR4 -17.93 -14.45 | -14.45 17.92 | -17.93 | -14.45 0 0

AR5 -17.53 -5. 10 ~5.10 ~17.95 | -i7.94 | -6.35 0 -0.14
ARG -17.93 -6.29 -6.29 =17.95 | -17.94 | -13.08 0 0

AR7 -17.92 0 -17.94 | -17.94 | +3.73 +14.54 0
ARS8 -17.93 -13.07 | -13.07 | -17.94 | -17.93 -15.06 0 0

Z1 INACCESSIBLE
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Figure 9-14, RF Board A208, Schematic Diagram (Sheet 1)
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