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WARRANTY

Wavetek warrants that all products manufactured by Wavetek conform to published
Wavetek specifications and are free from defects in materials and workmanship for a period
of one (1) year from the date of delivery when used under normal operating conditions
and within the service conditions for which they were furnished.

The obligation of Wavetek arising from a Warranty claim shall be limited to repairing, or
at its option, replacing without charge, any product which in Wavetek’s sole opinion proves
to be defective within the scope of the Warranty. In the event Waveiek is not able 1o modify,
repair or replace non-conforming defective parts or components to a condition as
warrantied within a reasonable time after receipt thereof, Buyers shall be credited for their
value at the original purchase price.

Wavetek must be notified in writing of the defect or nonconformity within the Warranty
pericd and the affected product returned to Wavetek’s factory or to an authorized service
center within (30} days after discovery of such defect or nonconformity.

For product warranties requiring return tc Wavetek, products must be returned o a service
facility designated by Wavetek. Buyer shall prepay shipping charges, taxes, duties and
insurance for products returned to Wavetek for warranty service. Except for products
returned to Buyer from another country, Wavetek shall pay for return of products to Buyer.

Wavetek shali have no responsibility hereunder for any defect or damage caused by
improper storage, improper instaliation, unauthorized modification, misuse, neglect,
inadequate maintenance, accident or for any product which has been repaired or altered
by anyone other than Wavetek or its authorized representative and not in accordance with
instructions furnished by Wavetek.

Exclusion of Other Warranties

The Warranty described above is Buyer's sole and exclusive remedy and no other
warranty, whether written or oral, is expressed or implied. Wavetek specifically
disclaims the implied warranties of merchantability and fitness for a particular pur-
pose. No statement, representation, agreement, or understanding, oral or written, made
by an agent, distributor, representative, or employee of Wavetek, which is not contained
in the foregoing Warranty will be binding upon Wavetek, unless made in writing and
executed by an authorized Wavetek employee. Under no circumstances shall Wavetek
be liable for any direct, indirect, special, incidental, or consequential damages,
expenses, losses or delays (including loss of profits) based on contract, tort, or any
other legal theory.


https://www.manualsplus.com/

SAFETY

This instrument is wired for earth grounding via the facility power wiring. Do not bypass earth
grounding with two wire extension cords, piug adapters, etc.

While the very low power of the RF energy generated in this instrument makes it ordinarily
nonhazardous, extremely close and prolonged proximity of an eye to the RF output could
cause injury.

BEFORE PLUGGING IN the instrument, comply with installation instructions.

MAINTENANCE may require power on with the instrument covers removed. This should be
done only by qualified personnel aware of the electrical hazards.

The instrument power receptacie is connected to the instrument safety earth terminal with
a greenlyellow wire, Do not aiter this connection. (Reference: @ or A\ stamped inside
the rear panel near the safety earth terminal.)

WARNING notes call attention to possible injury or death hazards in subsequent operations.

CAUTION notes call attention to possible equipment damage in subsequent operations.

vii
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Series 960 Micro Sweep
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1.1 INTRODUCTION

The 960 Micro Sweep series consist of four compact,
lightweight microwave sweep generators that ccliec-
tively cover the 1 to 18 GHz frequency range. These
generators feature three operating modes (Start/Step
Sweep, AF Sweep, and CW) with three independently
settable frequency markers. Frequency is dispiayed to
10 MHz resotution on a LCD display.

Frequency can be swepl using either of two sweep
modes {Start/Stop Sweep and AF Sweep). In Start/Stop
Sweep, both the start and siop frequencies can be
independently set; the Micro Sweep may be swept up
‘ordownin frequency. InAF Sweep, the center freguency
and total frequency deviation each can be controiled;
AF Sweep sweeps symmetrically upward only. For both
sweep modes, the maximum sweep width is 100% of
a Micro Sweep's freguency band, while the minimum
sweep width is approximately 1%. Both sweep can be
auto-triggered (continuous sweep) or triggered which
allows the sweep to be started by an external signat.
Furthermore, the freguency canbe remotely controlled
{External Tune) or freguency modulated {FM).

Three independently setiable frequency markerscanbe
used in the two sweep modes, CW, and external fre-
guency tuning. These markers may be RF PIP, Z-Axis,
orboth. Internal switches select the type of marker. Plus,
the polarity of the Z-Axis (Intensity markers) output can
be set, using internal switches, for either positive or
negative intensity contro! of an oscilioscope trace. in
addition, marker intensity or PIP depth also can be
set.

Output power is continuousty variable, Maximum power
is greater than -+ 12 dBm, unleveled, or + 10 dBm
internally leveled. RF level controirange is greater than
25 dB, unleveled, and a normninai 7dB when leveled. An
optional internal leveter (Option 001) maintains the out-
put level within = 1.0 dBm or belter across the Micro
Sweep's frequency band. The RF output also may be
teveled using an external coupler and diode detector.
The output can be amplitude modulated (AM) using an
external signal.

SECTION
GENERAL DESCRIPTION

1.2 SPECFICATIONS
1.2.1 Frequency Characteristics

Frequency Range

The frequency ranges of the Model 960 Series Micro
Sweeps are as foliows:

Model 962 10— 40GHz
Model 964 3.7 — 84 GHz
Model 965 7.0 — 124 GHz
Model 967 12.0 — 18.0 GHz

Frequency Accuracy

When operaied at 25°C + 10% and maximum RF out-
put, the absolute frequency accuracy of the Model $60
Series Micro Sweepis betterthan £ 1% (C.5% typical)
for CW, 1% (typical) for Markers and Center Fre-
guency, and =+ 2% (typical) for Start, Stop, and AF.

Display Resolution
The front panel display resolution is 10 MHz.

Frequency Stability

The frequency stability (typical) of the Model 960 Series
is measuredafter 1 hour warm-up ina constant environ-
ment. Other conditions apply as indicated.

With Temperature 0.067% per °C (0 to

+50°C}).

0.001% with 10% line
voltage change.

With Line Voltage

With Time: 0.004% over 5 minutes
Short Term (after 1 hr.warmup and 15
minuies following any fre-

quency change).
With Time: 0.01% over 1 hr.(after 1 hr.
Long Term warmup and 15min. follow-

ing any frequency change).

With Load {(midband  0.1%..

3:1 VSWR)

1-1
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Speciral Purity

Model

962 864 965 967
Residual FM
Peak (50 Hz to
15 kHz post-
detection
bandwidth} 8 kHz 15 kHz 20 kHz 25 kHz
Spurious - 55 dBc -55dBc | —55dBc | —-E55dBc
Harmonics
{maximurm) —12dBc* | ~20dBec | —20dBc | —~20dBe

* For cutput levels less than — 10 dBm, the harmonic
specification is — 10 dBc.

Frequency Control

Manual Tuning: Atenturn control knob seisthe CW fre-
quency, marker frequencies, and Center Frequency (CF
- in AF Swpj. Two single turn control knobs set the Start,
Stop, and AF frequencies.

External Tune: 0to + 10V controlsthe Micro Sweep for
the fuli tuning range; Swp Time conirol must be in the
Ext Tune position for external frequency tuning.

1.2.2 Operating Modes

Start/Stop Sweep: Sweeps fromthe frequency setby the
Start controt to the frequency set by the Stop/AF con-
trol. Both frequencies are continuously adiustable over
full range. Pressing the front panel 8/S Swp pushbutien
selects the Start/Stop sweep mode. Pushbuttons below
the LCD readout select the frequency displayed.
Minimum practical sweep width is approximatety 1% of
band. Downward sweep is permitted but doas not pro-
vide markers.

AF Sweep: Sweeps symmetrically upward, centeredon
the frequency (CF) set by the main tuning knob. Press-
ing front pane! AF Swp pushbutton selects the AF sweep
mode. Sweep width is set by using the Stop/AF sweep
controi, and the center freqguency is set with the main
tuning knob. Pushbuttons below the LCD readout setect
the frequency displayed. Width is adjustabte from 100 %
to less than 1% of the band. Sweeping beyond the fre-
quency hmits of the Micro Sweep is not permitted.

CW Operation: Single frequency RF output is controlied
by the maintuning knob. Pressing front panel CW mode
pushbutton selects the CW mode. An illuminated LED
near the main tuning knob indicates wher the knob is
functioning as CW, Center Frequency, or marker fre-
quency control. :

1-2

1.2.3 Sweep Capability
Sweep Modes

The two sweep modes {Start/Stop and AF Swp) are
described in paragraph 1.2.2.

Sweep Time Continuously adjustable from 0.02 to
20 seconds, nominal, per sweep.

Sweep Ou¥Ext Tune In

internal Sweep Sweep output is G 1o + 10V direct-
coupled, modified sawtooth wave-
form regardiess of sweep width,

Ccw Sweep oulputis linearly proportional
to frequency with OV (owest fre-
quencyjto + 10V (highest freguency),
nominal, for full Micro Sweep
bandwidth,

Frequency Markers

Three constant width markers, independently adjustable
over the full frequency band of the Micro Sweep, are
availabte for all sweep functions (Start/Stop, AF, and
Remote) plus CW, Markers are only produced when the
frequency is swept from low to high frequency.

Intensity Marker: A rectangular pulse provides a marker
signal for the Z-axis input to oscilloscope. Pulse polarity
is factory set for a negative-going pulse, but may be
changed toa positive-going pulse via an internal switch
(see paragraph 2.2.3 and figure 3-4). Retrace blanking
signal will be of the opposite polarity, A front panel trim
adjustment permits intensity adjustment.

Amplitude (RF PIP) Marker: The RF PIP marker is
generated by momentarily reducing the RF output. {(Fac-
tory set position enables this type of marker.) The RF PP
maker can be disabled with an internal switch (see
paragraph 2.2.3). Afront panel trim adjustment permits
PIP depih adjustment.

Operation: Marker 1, Marker 2, and Marker 3 are set in
any order by first pressing the pushbution of the desired
marker anddisplaying its frequency onthe LCD readout;
this activates the marker to accept other commands. The
marker being displayed and operated on is identified by
a flashing indicator. Markers which are off will blink with
a short duty cycle, and markers which are on will blink
with along duty cycle. The marker is then toggled on or
off using the On/Off pushbutton. The marker frequency
is changed by pressing the Update pushbuttonto “on’
and then adjusting the main turning knob.
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Resolution: Each markermaybeselica dig‘tized resolu-
tion of 0.1 % of the Micro Sweeps bandwidth. Dlsp ay
resolution is 10 MHz.

Blanking

During retrace, a + 5V, nominai, direct coupled rec-
tangular pulse provides the Z-axis input to the
oscilloscope. Polarity may be changed to negative by
changing an internal switch (see paragraph 2.2.4 and
figure 3-4). RF blanking is not provided,

Sweep Trigger

Auto-Trigger: Sweep is automatically triggeredona con-
tinuous basis.

External Trigger: A single sweep is triggered by a signal
atthe front panel Trigin BNC. Pressing the Ext Trig push-
button selects this mode as indicated by an iltuminated
Ext Trig pushbutton. The sweep is triggered by the falling
edge (high or low) of a TTL signal or a switch contact
closure to ground. A double press of the pushbutton

will manually trigger a single sweep at slower sweep
rates: there will be a brief delay before the sweep begins.

1.2.4 External Modulation

AM
Depth 0 to 25 dB min. {30 dB typical} for a
01to + 10V input.
Bandwidth 50 kHz typical 3dB bandwidth, dc
coupled.
input 10 kQ nominal.
Impedance
FMm
Deviation + 5MHz min. deviation for x4V
input.
Bandwidth 50 kkz typical, 3dB bandwidih, dc
coupled.
Input 10kS nominal.
Impedance

1.2.5 Qutput Characteristics
(See tabie 1-1.)

Tabte 1-1. Qutput Characieristics
Model
964 985 967
Output Power

Unleveled (without internal leveling option _

001) + 12 dBm +12 dBm +12 dBm +12 d8m
Leveled (via internal leveling option 001) +10 dB8m +10d8m +10 dBm + 10 dBm
Unleveled (with internal leveling option 001 .
installed +11 dBm +11 dBm +11 dBm +i1 dBm

RF Level Control Range

Unleveled Operation
Leveled Operation

RF Leveling
Internal Cption

External Leveling (at maximum output using
HP 2472A negative polarity detector and
16 dB coupler)

Input Sensitivity

Input Impedance
Qutput Impedance
VSWR (with internal leveling option)

25 dB minimum, 3C dB typical.
7 dB nominal.

Flat +1.0 B, maximum.

Fiat £0.1 dB maximum, exciuding coupler/
detector variations.

- 50 dB/mVnominal, gain adjustment provided
at front panel.

1k nominatl.
50Qnominat.

<1.5 <15 <1.5
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1.2.6 General

Connectors
RF Qutput: Precision Type N.
AC Power: CEE22 Type V1.

All Others: BNC.
Environment

Operating

Temperature: 0to -+ 50°C.

Nonoperating

Temperature:  —40to + 75°C{Rate of temperature
change notto exceed 1° per minute).

Humidity: 0 to 85% noncondensing.

Dimension: 21.6cm{8Yzin)wide; 9.8 cm (32
in.) high; 29.3 cm (1134 in.) deep.

Weight: 5.4 kg {12 Ib}, nominal.

Power; 90 — 126V or 198 — 252V; 50 — 400

Mz, 40 VA,

1.2.7 Storage

Short Term (<30 days): Same as Environmenta! limits:
see 1.2.6 General.

Long Term (>30 days): Refer to Preparation for Shipment;
see 1.2.6 General,

1.2.8 Options
Q01 internal Leveling

1.3 ITEMS FURNISHED

tach Micro Sweep is shipped with an instruction manual
and a power cable,

1.4 ITEMS REQUIRED BUT NOT FURNISHED

50Q BNC and 50Q Type N coaxial cables are required
to interconnect the Micro Sweep to other devices dur-
ing operation. ltems referencedin table 1-2are required
to perform maintenance on the Micro Sweep.

1.5 TEST EQUIPMENT

The tools and test equipment required to perform the
checkout procedure, troubleshooting, and calibration
procedures are contained in table 1-2.
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Table 1-2. Test Equipment

Recommended Alternate
Category Equipment Equipment Test Equipment Parameters
Gscilioscope Tekironix 2465 Tektronix 453 Sensitivity: 5mV/div.
' Tektronix 475 Rise/Fall time: <0.05 uS.
Sweep rate: 50 mSidiv to 5 us/div.
Trigger: Int and Line
Spectrum Tektronix 492 HP 8559 Range: 1 to 18 GHz.
Analyzer HP 1417 Freg/Division; 10 kHz/div.
Bandwidth: 3kiz.
RF Counter, EIP 575 Range: 5tz to 10 kHz and 1 {0 18 GHz.
Phase Locking
RF Power HP 436A with Wavetek Pacific Response: 110 18 GHz.
HP 8484A Power Measuremenis Range: + 20 o — 40 dBm.
Sensor Model 7500 Readout: dBm and dBref.
Digital Fluke 8600A Fiuke 8050A Range: 19 mV 1o 19V full scale.
Voltmeter Resclution: 42 digits.
Accuracy: ¥z L3B.
Test Generator Wavetek 182A
DC Voltage Fiuke 332B Datel Model 0.0t0 +15V.
Source DCV-8500
Oscilloscope Tektronix PE028 -Tekironix Direct Probe {X1)
Frobe Pe101
Directional Krytar 1820 Narda 3292-1 Range: 1 to 18 GHz
Coupler Coupling: — 16 dB.
Crystal HP 8470B Polarity: Negative,
Detector Option 012 Range: 110 18 GHz.
Sensitivity: >400 pViuW.
AF Attenuators HP 84918 3dB with Type N connectors, 1 to 18 GHz.
HP 8491B 10 dB with Type N connectors, 1 to 18 GHz.
Option G10
HP 84318
Option 040
Terminations Tektronix 50Q, BNC connectors.

Ceaxial
Adapters

Coaxial Cables

5015-1003-00

Pomona Model
3285

Tektronix
103-0030-00

BNC Tes.

508 BNC (M) to BNC (M}.
50Q Type N (M) to Type N (M).

1-5
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SECTION

PREPARATION FOR USE AND INSTALLATION

2.1 MECHANICAL INSTALLATION

After unpacking the instrument, visually inspect ail
external parts for possible damage to connectors, sur-
face areas, etc. If damaged, file a claim with the carrier
who transported the unit. Save the shipping container
and packing material in the unlikely event reshipment
is required.

The Model 960 Series Micro Sweep is designed primarily
for benchtop use. The instrument should be positioned
soii rests upon the four rubber feet. The attached tip-up
feet may be used to tilt the instrument for a betler view
of the front panet conirols.

CAUTION

When using the instrument, do not obstruct
the rear panel heatsink from normal airflow.
Also, do not obstruct the top cover of the unit,
Both surfaces are usedto remove heat from
the instrument. A confined operating environ-
ment will result in a higher than normal
operating temperature and may reduce
operating lifetime.

Wherever possible, place the unit in an area where air
currents over the rear panel heat sink remain constant.
Changes in air velocity over the heat sink wilt result in
temperature changes at the Y|G-+uned oscillator and
corresponding slight frequency shifts.

2.2 ELECTRICAL INSTALLATION
2.2.1 Power Connection

NOTE

Unless otherwise specified at the time of pur-
chase, thisinstrument was shipped fromthe
factory with the power transformer con-
nected for operationona 120Vaciine supply
and with an 1 amp slow blow fuse.

Conversion to the 220 Vac input setting requires a
change in rear panel fuse hoider voitage card position
and fuse (figure 2-1) according to the following
procedure.

Card Position input VAC Fuse {Slo-Blo)
100 100 t0 125 tamp
120 100 to 125 1amp
220 200 to 250 1/2 amp
240 200 to 250 1/2 amp

1. Disconnectthe power card at the rear of the instru-
ment and open fuse holder cover door. Rotate the
fuse-pull level down to remave the fuse.

Figure 2-1. Voltage Selector and Fuse
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2. Remove the smali printed circuit board and select
either the 120 or 220 voit positions by orienting the
printed circuit board to position the desired voltage
to the upper right when facing the rear of the unit.
The desired voltage setting should be visible after
inserting the card in the siot. Push the board firmly
into its module slot.

3. Returnthe fuse-pulliever to the up position and insert
the correct fuse into the fuse holder. Ciose the cover

door.

4. Reconnectthe power cord to the mating connector
atthe rear of the unit and then to the power source.

2.2.2 Signal Connection

When connecting the RFEQuiput connector to associated
equipment, use 50Q coaxial cables equipped with male
type N connecters that are compatible with those
specified in U SMIL-C-38012. Use mating BNC connec-
tors with 50Q coaxiaf cable for ali other input and cutput
connections.

CAUTION

Reverse power input to the Model 960 Series
in excess of 20 mW may damage the output
circuits,

2.2.3 Marker Type Selection

There are two types of markers available in the 980 micro
sweeps: Intensity and RF PIP. Either one of these types
or both may be selected by a switch SW2 inside the micro
sweep. Micro Sweeps are preset to provide Intensity and
RF PIP Markers when shipped. The magnitude of the

marker can be adjusted using the front panet Mkr Adj
adjustment; refer to paragraph 3.1, Mkr Adj.

To select the marker,

1. Disconnect the micro sweep from the power source.

2. Toremovetheiop cover, remove the two screws at
the rear of the cover and lift the cover off. Itis usually
possible 1o set the top cover with the power supply
cable still attached to the left of the Micro Sweep.
if the top cover needs to be disconnected from the
Micro Sweep, refer to figure 2-2.

3. SetSW2, located onthe Main Board (refer to figure
2-2), for the desired marker type; refer to the follow-
ing table. [t may be easier to remove the WaveGen
board before setting the switch SW2.

2-2

SW2 Settings

Switch Position

1 2 3 4 5 Marker Type

Closed | Open | Open X 1 Closed| intensity Marker

only

Open | Closed | Open X 1 Closed| RF PIP Marker
only

Ciosed { Open [ Closed| X |Closed| Intensity and RF
PIP Markers

* Refer to paragraph 2.2.5; Tuning Filter Settings
X Do not care.

4. Connectthe cables, if disconnected, and replace the
top cover.

2.2.4 Z-Axis Blanking Polarity Selection

Switch SW1, located on the WaveGen board, allows
selection of the Z-axis blanking pulse polarity, either
positive-going (0 to + 5V) or negative-going (+ 5to OV
pulse. The Micro Sweeps are shipped set for positive
going blanking pulses.

To select the Z-axis blanking poiarity.
1. Disconnect the Micro Sweep from the power source.

2. Toremove the top cover, remove the two screws at
the rear of the cover and lift the cover off. Note: the
power supply module is attached to the top cover
and may need to be disconnected See figure 2-2.

3. Set SW1, located on the WaveGen Board, for the
desired polarity; refer to the following table.

SW1 Settings

Switch Position

Z Axis
1 2 3 4 5 Polarity
NC | Closed { Open Open i Closed Positive-going

blanking pulse
Negative-going
blanking puise

NC | Open |Closed | Closed ~Open

NC Not connected.

4. Connect the cables, if disconnected, and replace the top
cover.
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2.2.5 Tuning Filter Setection

SW2 position 4 allows enabling or disabling of the tun-
ing filter in the CW mode. Micro Sweeps are preset to
the enabling mode (SW2-4 closed) when shipped. To
disable the filter, open SW2-4.

To seiect the tuning filter,
1. Disconnectthe Micre Sweep from the power source.

2. Toremove the top cover, remove the two screw at
the rear of the cover and lift the cover off. Note: the
power supply module is attached to the top cover
and may need to be disconnected; see figure 2-2.

3. Set SW2 position 4, located on the Main board, to
Open to disable the filter (fast tuning) and to Ciosed
to enable the filter (low residual FM).

4. Connectthe cables, if disconnected, and replace the
top cover.

2.3 INITIAL CHECKOUT PROCEDURE

The procedure intabie 2-1 provides aninitial operational
checkout of ali controls, connectors, and indicators
located on the front and rear panels of the Micro Sweep.
Each operational test requiring test equipment has the
equipment intercannection iliustrated and referenced
in the Equipment and Setup column. The Micro Sweep
Checkout Record (table 2-2) may be copied and used for
a permanent record of the unit's test.

The test equipment, or its equivalent, required for the
checkout procedure is listed in table 1-1.

CONNECTORS <<

WAVEGEN
BOARD

Figure 2-2, Switch Location
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Table 2-1. Initial Checkout Procedure
Controls and
Step Test Equipment/Setup indicators Desired Results
1 Primary Power | None Facility power: off. Verify correct fuse installed. Verify cor-
rect primary voltage selecied.
2 Connect Micro Facility power:on, Line LED lit.
Sweep to facility Power swiich: On.
power source.
3 Power up CW Mode LED lit. CW indicator by main
conditions tuning knob is Iit.
4 RF On RF On: On. (Allow 15 | RF On indicator is lit.
minutes for Micro
Sweep to warm up.)
5 CW Output See figure 2-3. Main Tuning Knob: Micro Sweep display reads at or below
frequency full cow, specified low end of Micro Sweep fre-
Mode: CW. guency range.
RF Level: full cw.
Counter reads Micro Sweep display fre-
quency +1%. (Must be at or below
specified low end of Micro Sweep fre-
quency range.)
6 Main Tuning Knob: Micro Sweep dispfay reads at or above
full cw. specified high end of Micro Sweep fre-
quency range.
Counter reads Micro Sweep display fre-
quency = 1%. (Must be at or above
specified high end of Micro Sweep fre-
guency range.
7 Output Level Vs | See figure 2-4. Mair Tuning Knob: AF output level 2 + 12 dBm.
Frequency, NOTE full cow.
Micro Sweeps Account for power RF Level: full cw.
without Internal | sensor error in order | Ext Level: Off.
Leveler (Option | to reduce measure- Ext Level indicator
001) ment errors. Do not not lit.
exceed maximum Lev indicator not lit.
input to power
_ meter,
8 Main Tuning Knob: RF level remains 2+ 12 dBm as fre-
turn cw in 0.1 GHz guency is varied.
(as indicated on
Micro Sweep
display).
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Table 2-1. Initial Checkout Procedure {Continued)

Step

Test

Equipment/Setup

Controls and
indicators

Desired Results

10

11

12

Outputi Levet Vs
Freguency,
Micro Sweeps
with internat
Leveler (Option
0o1)

13

Cutput Attenua-
tion, Micro
Sweep without
internail Level-
ing {Option 001)

14

Output Attenua-
tion, Micro
Switch with
internal Level-
ing (Option 001}

See figure 2-4.

NOTE
Account for power
Sensor error in order
{o reduce measure-
ment errors. Do not
exceed maximum
input to power
meter.

Main Tuning Knob:
full cow.

RF Level: fuli cw.
Ext Level: Off.

Ext Level indicator
not iit.

Lev indicator fit.

RF output level = + 10 dBm.

Main Tuning Knob:
turn ¢w in 0.1 GHz
steps {as indicated
on Micro Sweep
display).

RF level remains =+ 10 dBm as fre-
quency is varied.

Main Tuning Knob:
full cow.

Ext Level: On.

Ext Level indicator
Jit.

Lev indicator not it.

RF ouiput level 2+ 11 dBm.

Main Tuning Knob:
turn cw in 0.1 GHz
steps (as indicated
on Micro Sweep
display).

AF level remains 2+ 11 dBm as fre-
guency is varied,

Main Tuning Knob:
full cow.

RF Level: full ccw.
Ext Level: Off,

Ext Level indicator
not it

Lev indicator not lit.

Power meter reads at least 25 dB iess
than level recorded in step 7.

Main Tuning Knob:
full cow.

RF Level: full cow.
Ext Level: Off.

Ext Level indicator
not lit.

Lev indicator lit.

Power meter reads at least 7dB less
than level recorded in step 10
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Table 2-1. Initial Checkout Procedure (Continued)
Controls and
Step Test Equipment/Setup Indicators Desired Resuits
15 | External Level See figure 2-5. Main Tuning Knob: Nate RF output fevel reading.
Control NOTE full cew,
Account for power RF Level: full cw.
sengor error inorder | Ext Level: On.
to reduce measure- Ext Level indicator
ment errors. Do not lit.
exceed maximum Lev indicator Iif,
input to power
meter.
18 Main Tuning Knob: RF level varies less than +1 dB as
turn cw in 0.1 GHz frequency is varied.
steps {as indicated
on Micro Sweep
display).
17 Sweep Out See figure 2-6. Mode: 8IS Swp. Oscilioscope displays approximately
Ramp Start: full cow, <20 ms sweep time. See figure 2-7.
StoplAF: full cw.
Swp Time: fuil cw.
18 Swp Time: full cow., Osclilloscope displays approximately
NOTE =20 second sweep time.
If this controt is acci-
dentally ptaced in
the Ext Tune posi-
tion, the unit reverts
10 the CW mode.
19 | &/S Sweep See figure 2-8. Mode: SIS Swp (indi- | Oscilloscope verifies Start/Stop fre-
cator lit). frequency sweep. See figure 2-9.
Stari: full cow.
Stop/AF; full cw.
Swp Time: full cw,
20 Start: rotate cw; Start frequency increases; sweep
return to fuli cow. range decreases.
21 Stop/AF: rotate ccw; | Stop frequency decreases; sweep
return to full cw, range decreases.
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Table 2-1. Initial Checkout Procedure (Continued)

Equipment/Setup

Controls and
Indicators

Desired Resulis

Step Test
22 Markers
23
24
25 AF Sweep

See figure 2-8.

Start: full cew.
Stop/AF: fuli cw.
M1: press {indicator
fiashes at low duty
cycie).

OnlOff: press once
(M1 flashes at high
duty cycle).
Update: press Main
Tuning Knaob: cew to
lower end of band.

Oscilloscope displays marker nurnber
1 on left half of trace; see figure 2-9,

Note
it may be necessary to adjust the Mkr

Adj or the marker pofarity for proper
display. Refer to paragraph 2.2.4.

M2: press (indicator
flashes at low duty
cycle}. M1 indicator
on contindously.
OnjOft: press once
(M2 flashes at high
duty cycle).
Update: press Main
Tuning Knob: cw to
upper end of band.

Oscilloscope displays marker number
2 on right half of trace; see figure 2.9,

M3; press (indicator
flashes at low duly
cycle). M1 and M2
indicator on
continuously.
OnJOfi: press (M3
flashes at high duty
cycle}.

Update: press Main
Tuning Knob: near
center of frequency
band.

QOscilloscope displays marker number
3 near cenier of irace; see figure 2-9.

Mode: AF Swp.
Main Tuning Knob:
center of frequency
band.

Display Stop/AF:
press

Stop/AF: center of
range.

Oscilloscope verifies AF sweep. Marker
number 3 appears in the center of the
trace; see figure 2-10.
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Table 2-1.

Initial Checkout Procedure (Continued)

Controls and

Step Test Equipment/Setup Indicators Desired Results
26 | AF Sweep See figure 2-8. Stop/AF: rotate cw. Sweep range increases as verified on
oscilloscope.
27 Stop/AF: rotate cow. | Sweep range decreases as verified on
oscilloscope,
28 External See figure 2-11. Mode: AF Swp. Oscllioscope verifies externally trig-
Trigger Main Tuning Knob: gered AF sweep.

center of frequency
band.

Stop/AF: full cw.
Ext Trig: On (indica-
tor lit).

Swp Time: full cw.

29 Single Sweep

Figure 2-11 without

TTL source TRIG IN.

Ext Trig: On.
Sweep Time: center

of range (12 o’clock).

Ext Trig: press

Ext Trig indicator is lit. Oscilioscope
dispiays a singie irace each time Ext
Trig is pressed twice.

twice.
30 External Set up as shown in Mode: CW., Spectrum analyzer verifies 1kHz FM
Frequency figure 2-12. Main Tuning Knob: signal.
Modulation center of frequency

band.

31 External Set up as shown in Mode: CW. Oscilloscope displays square wave
Amplitude figure 2-13. Main Tuning Knob: with frequency of 1kHz. (Adjust RF
Modulation center of frequency Level to obtaindesired detection range

band. on osciilloscope.)
RF Level: cw.

32 External Set up as shown in Swp Time: Ext Tune indicator lit. Micro Sweep dis-
Freguency figure 2-14, extreme cow {Ext play reads low end of unit's frequency
Control DC Source: OV Tune). range.

33

DC Source:
+ 10 +.02V.

Micro Sweep display reads high end of
unit’s frequency range.

2-8
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Figure 2-4. Output Level Measurement Setup
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Figure 2-5. External Level Control Setup
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Figure 2-6. Sweep Ramp Setup
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Figure 2-7. Sweep Ramp and Blanking Pulse Cutput
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MICRO SWEEP ZAXIS OUT

(REAR VIEW)
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Figure 2-8. Stari/Stop Sweep Setup
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Figure 2-9. Sweep Trace
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MARKER 3

w

Figure 2-10. AF Sweep Trace

MICRO SWEEP
(REAR VIEW)

Z-AXIS GUT

SWP CUT/

EXT TUNE IN

Z-AXIS
INPUT
OSCILLOSCOPE
SCOPE SETTING
XSENS: 1V/DIV
X YSENS: 1VIDIV
INPUT ) DC COUPLING
{FRONT VIEW} INPUT
WVAVESTEIHC 120-180 Gz Micro Sweap model 967 Marers Mode . 1
o o« [o]e R Lt DETECTOR
[é]lli @%sw .
— — @m: [5_}.:.-..; [y o
v B .
g 2 - e [6] $ 8 [ I BF
-, Star Stop | o Swp Time um Trugln )Lxr- AF Output OUTPUT 10 dB
=[] O @ 1@ .g g @ ATTENUATOR

TRIG IN
TTL SCURCE
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External Triggered Sweep Setup
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Table 2-2. Micro Sweep Checkout Record

Step
{Table 2-1) Desired Results Acceptable ()

1 Correct fuse installed.
Correct voltage selected.

2 Line LED lit.

3 CW indicators lit.

4 Rf LED indicator is it

5 Micro Sweep tunes to low end of frequency range.
Counter reads Micro Sweep frequency = 1%,

6 Micro Sweep tunes to high end of frequency range.
Counter reads Micro Sweep frequency +1%.

7 Micro Sweep without Internal Leveler. RF output level
=+ 12 dBm. '

8 Micro Sweep without Internal Leveler. RF level remains
2z + 12 dBm (minimum).

9 Micro Sweep with Internal Leveler. RF output level
=+ 10 dBm.

10 Micro Sweep with Internat Leveler. RF level remaing
=+ 10 dBm.

11 Micro Sweep with Internal Leveler; Internai levaler off. RE
output tevel 2+ 11 dBm.

12 Micro Sweep with internal Leveler; Internal leveler off. RF
fevel remains 2+ 11 dBm.

13 Micro Sweep without internal Leveler or Micro Sweep with
internal leveler off. RF power meter reads at least 25 dB
less than step 7.

14 Micro Sweep with Internal Leveler. RF power meter reads
al least 7dB less than in step 10.

15 Note RF output level reading.

16 RF level varies < £ 1 dB of reading in step 15.

2-18
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Table 2-2. Micro Sweep Checkout Record {Continued)

(Ta?)fzpzd) Desired Results Acceptable {.~)
17 Oscilloscope verifies approximately <20 ms sweep time.
18 Oscilloscope verifies approximately 220 second sweep
time.

18 Oscilioscope verifies Start/Stop frequency sweep.

20 Start frequency increases. Sweep range decreases.

21 Stop frequency decreases. Sweep range decreases.

22 Oscilloscope displays Marker 1

23 Oscilloscepe displays Marker 2

24 Oscilloscope displays Marker 3

25 QOscilloscope verifies AF Sweep.

26 Sweep range increases as verified on oscilloscope.

27 Sweep range decreases as verified on oscilloscope.

28 . Oscilloscope verifies External Trigger.

29 Oscilloscope verifies manual single sweep.

30 Spectrum Analyzer verifies 1kHz M signal.

31 Oscilloscope displays 1kHz square wave.

32 Frequency counter and Micro Sweep display read low end
of Micro Sweep frequency range.

33 Frequency counter and Micro Sweep display read high

end of Micro Sweep frequency range.

2-17
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3.1

CONTROLS, CONNECTORS, AND INDICATORS

The Micro Sweeps front and rear panel controis,
indicators, and connectors are shown in figure 3-1 and
keyed to the following description.

1

Main Tuning Knob

Thisten-turn manual frequency control knob sets
three different types of frequency parameters,
depending upcn the operating and display mods
of the instrument.

in the CW mode, it tunes the frequency of the
microwave osciliator. In the AF sweep mode, the
control sets the center frequency (CF) of the sym-
metrical sweep.

Whenamarker (M1 through M3) has been selected
and the Update pushbutton 3 has been pressed,
this control set the marker freguency.

Selecting the start/stop sweep mode (5/S Swp) or
external tune (Ext Tune) disables the main tuning
kneh.

The three LED indicators to the right of the main
tuning knob indicate which frequency parameter
is being conirolied by the knob.

Tuning Indicators

CW This red LED is iiluminated when in the CW
made. The Main Tuning Knob 1 tunes the frequency
of the microwave oscillater in the CW mode.

CF (Center Frequency) This red LED isitluminated
when inthe AF Sweep mode. The Main Tuning Knob
1 controis the center frequency in AF sweep.

Mkr (Marker) This rec LED is illuminated when the
Main Tuning Knob 1 is used to update any marker
frequency. It is activated whenever the Update 3

switch is toggled on. For amarker frequency tobe
updated, a marker must have first been selected

by pressing any of the switches M1 through M3.

‘The Mkr LED may be on simultaneously with the

CW or CF LED,

SECTION
OPERATION

Marker Switches

M1 (Marker 1) This momentary contact pushbutton
switch and integrated red LED indicator are used
to select marker number 1 for frequency display
and status change via the On/Off or Updaie
switches. Pressing the switch displays the fre-
guency of Marker 1 on the LCD readout, enables
status change, and causes the LED toblink. If the
selected marker 1 ig on, the biink has a long duty
cycle (mostly on). If the marker 1 is off, the blink
has a short duty cycle {mostly off). If the marker
is on but not selected for change, the LED is
jliuminated without biinking.

M2 (Marker 2) This switch and indicator functions
exactly the same as the M1 marker switch and
indicator, except Marker 2 is selected.

M3 (Marker 3) This switch and indicater functions
exactly the same as the M1 marker switch and
indicator, except Marker 3 is selected.

On/OH This momentary contact pushbutton switch
changes the onfoft status of a selected marker. !f
the selected marker is off, blinking with a mostly
off (short duty) cycle, pressing the OnfOff switch
willturn on the marker and the blink duty cycte will
become tong (mostly on). if the selected marker is

on, pressing the On/Off switchwill turnthe marker
off.

Update Thismomentary contact pushbutton switch
with integrated LED indicator activates the marker
frequency tuning mode after a marker has been
selected. Pressing this switch allows the Main
Tuning Knob 1 to update the frequency of the
selected marker. The marker update mode is
indicated by the glowing LED indicator within the
switch and the MKr LED next to the Main Tuning
Knob 1. Pressing any other front panel pushbutton
switch cancels the marker update mode. | the
Update switch ispressedwithouta marker being
selected, the Update indicator will glow, but no
marker frequencies will be changed.
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4

Mode Switches and Indicators

CW This momentary contact pushbutton switch
with integrated LED indicator selecis and indicates
the CW mode of operaticn. Pressing the switch
seiects the CW tuning mode. When the CW mode
has been selected, the LED inside the switch is
illuminated. The CW mode is also indicated by the
CW LED 2 to the right of the Main Tuning Knob 1.
When the unit has been placed into the external
tune {(Ext Tune) mode, the CW mode is automa-
tically selected and the LED indicators glow,
Selecting the CW or external tuning mode of cpera-
tion also switches a filter into the microwave
oscitlator tuning circuitwhich improvesthe residual
FMperformance. This filter reduces the response
of the oscillator to rapid changes in frequency dur-
ing the CW mode. The tuning filter canbe disabied
by a switch within the instrument: refer to
paragraph 2.2.5.

5/8 Swp This momentary contact pushbutton
switch with integrated LED indicator selects and
indicates the Start/Stop Sweep mode. Pressing the
switch selects the Start/Stop mode, When the
Start/Stop mode has been selected, the LED inside
the switch is illuminated.

AF Swp This momentary contact pushbutton switch
with integrated LED indicator selects and indicates
the AF Sweep mode of operation.

RF Level Control This single turn manual conirol
knob seis the RF cutput Power level. When rotated
cw, the RF output level is increased. When rotated
cew, the RF oultput level is decreased.

RF On The mornentary pushbutton and LED indi-
cator enables or disables the signal at RF Output
7. If the indicator is illuminated, the RF cutput is
on, if the indicator is out the RF output is off {the
actual YIG oscillator is shut off).

RF Gutput This N-Type connector provides a 509
output for the RF signal from the instrument.

Ext Level This momentary pushbutton and LED
indicator switches the unit to accept aleveling input
fraom the front panel ALC in BNC 9. If the LED is
not glowing, the unit attempts to level with the
internal leveling option, if installed.

ALC In This connector accepts a signai input
which, when Ext Level 8is selected, is used to level
the RF output across the frequency band.

10

11

12

13

14

15

16

17

18

Lev An iliuminated LED indicates that the RF
cutput signal is feveled either internally or
externally.

Lev Adj This screwdriver adjustment allows adjust-
ment of the leveling ioop gain. It has been factory
preset for optimal leveling loop operation. When
using differentcouplers and deteciors, the Lev Adj
may require further adjustment to optimize levei-
ing loop performance andto prevent teveling loop
oscitlation.

Trig In This input allows external triggering of the
sweep. Sweep is triggered by the falling edge of
a TTL signal or contact ciosure to ground.

Ext Trig This momentary pushbutton with LED
indicator selects either externally triggered sweep
or auto-triggered sweep. When external trigger is
selected (Ext Trig indicator lit), an external trigger
signal or contact closure at the Trig in connector
12 triggers the sweep. Double pressing of this
pushbutton at slower sweep rates permits single
sweep operation. When auto-trigger is selected
(Ext Trig indicator extinguished), the frequency is
continuously swept.

Mkr Adj This front panel screwdriver adjustment
adjusts the magnitude of the markers. If intensity
markers are used, this control adjusts the refative
brightness of the markers. If RF PIP markers ars
used, this control adjusts the depth of the PiP.
Whenboth markers types are used, the adjustment
only affects the brightness of the intensity marker.

AM In This BNC connector provides an input port
for external AM signals. Adc ingut at this sort will
remotely control the Micro Sweep’s RF output
ievel,

Swp Time This controf seis the sweep time for the
S/5 Swp and AF Swp modes. The sweep time can
be varied between 0.0210 20 seconds, nominal. In
addition, a detent position {Ext Tune) aliows an
analog signal at the Swp Qui/Ext Tune (n connec-
tor 25 (rear panel) to control the oscillator fre-
quency, the unit is automatically switched to the
CW mode.

ExtTune This LED, when i, indicates the Swp Time
control 16 is set to the Ext Tune position.

Stopl/AF This single turn control sets either the stop
frequency (S/S Swp mode) or AF frequency (AF
Swp mode) depending on the sweep mode as
determined by the Mode switches 4.
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19

20

21

22

23

24

25

26

Display Stopl/AF This momentary pushbutton {ingi-

. cator lit) causes the display to show either the siop

frequency (SIS Swp mode) or AF frequency {AF
Swp) depending on the existing sweep mode. The
Display Stopi/AF pushbutton has no affectinthe W
mode.

Start This control sets the start frequency in the
SIS Swp mode.

Disptay Start/CF This momentary pushbutton {indi-
cator lit) causes the display toshow either the start
frequency (SIS Swp mode)or CF frequency (AF Swp
mode). The Display Start/CF indicator will light
automatically when the S/S Swp mode or the AF
Swp mode is initiaily selected.

Power On/Off This pushbutton controls the primary
power to the unit. When the power is on the Line
LED indicator is lit. When the power is off the Line
LED indicator is extinguished.

Sweep This indicator lights for the duration of the
sweep in the S/S Swp and AF Swp modes.

(Frequency) GHz This 32 digit liquid crystal
dispiay (LCD) indicator displays the CW frequency
(CW mode), start or stop frequency (S/SSwp maode),
and center and AF frequencies (AF Swp mode). It
also can be switched to display the frequencies of
markers 1 through 3 and the externaily tuned
frequency.

Swp Out/Ext Tune In This rear pane! BNC connec-
tor serves two functions depending upon the setting
of the Swp Time 16 control. For internal sweep
modes, this connector supplies a0 to + 10V direct-
coupled, modified sawtooth waveform. The Swp
Time control can be in any position except Ext Tune
(detent). The signal limits are OV (sweep beginning)
and + 10V{sweep end)regardiess of sweep width,
rate or direction. In the internai CW mode, the out-
put is proportional to the frequency with linear 010
+ 10V, nominal, for full instrument bandwidih.

When the Swp Time control is set to the Ext Tune
position (detent), this connector accepts a C 1o
+ 10V input ievel that tunes the microwave
oscillater from the bottom of the band to the 1op
of the band respectively.

Power cord connector This combination connec-
tor provides a line voltage selector and fuse holder
as well as a connector for a modular line cord.

27  7Z-Axis Qut This BNC connector providesthe rec-
tangular marker {Intensity Marker) pulse and
retrace blanking pulse for Z-Axis input to CRT
display units. The polarity of the marker output [
factory set to a negative pulse with a correspond-
ing positive blanking pulse. The puise may be
changed to the opposite polarity by an internal
swilch: see paragraph 2.2.4.

28 FMIn This rear panel BNC connector provides an
input port for external FM or phase-lock feedback
signals.

3.2 OPERATION

The following paragraphs describes how to use the 960
Series Micro Sweep. All bold numbers in the text refer
to the individual controls and connectors described in
paragraph 3.1. Also, paragraph 2.3 and table 2-1provides
an excellent hands-on method of understanding the
360s' operaiion.

3.241

In the CW mode, the Micro Sweep suppliesa single fre-
quency at the RF Output connector 7. The main tuning
kneb 1 sets the output frequency. The signal can be M
modulated (FM, see paragraph 3.2.8), and AM modutated
(AM, see paragraph 3.2.7). The External Tuning mode
i similar to the CW mode except the frequency is con-
trolled by an external signal. Figure 3-2 illustrates the
control settings and equipment setup for the CW mode.

CW Operation

The following list gives the controls and connectors
required for the CW operating mode.

Control/Connector Operation

Po'wer 22 Presstoturnuniton Ling LED
is lit.

RFOn® Press to On (indicator Iit) to
enable RF signal at RF Output,

RF Level 5 Set RF ievel at RF Quiput con-
niector to desired output level.

Mode 4 Press CW pushbutton {indi-

cator lit} to select CW (if
nacessary).

{ CD Display 24 Shows output frequenacy.

3-3
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Figure 3-2. Cw

DEVICE
UNDER TEST

Operation

ControliConneactor

CWLED2

Main Tuning Knob
1

RF Output 7

Swp Qui/Ext Tune
In {Rear Pangl)
25

Operation

Lit indicates that main tuning
knob controls the CwW
frequency.

Sets ouiput frequancy. Rotate
cw to increase frequency and
ccw to decrease freguency.
Rotate cw to increase output
level and cow to decrease.

Signaloutput from the unit. 50Q
source impedance.

A D to + 10V dc fevel propor-
tioral to the output frequency
main tuning knob).

3.2.2 Start/Stop Sweep

in Start/Stop Sweep (S/S Swp), the frequency sweeps
linearly between a set Start frequency and a set Stop fre-
quency. The Start knob 20 controls the start frequency,
and the Stop/AF knob controls the stop frequency. The
Display Start/CF 21 and Display Stop/AF 19 selects either
the Start or Stop frequency for display. The Swp Time
(Sweep Time) knob 186 sets the sweep rate, F requency
markers can be used with Start/Stop Sweep; refer to
paragraph 3.2.5. Figure 3-3 iliustraies the controls and
equipment setup for the Start/Stop Sweep operation.

The following list gives the controls and connectors re-
quired for the Start/Stop Sweep operating mode.,

SWP QUT/EXT TUNE IN
#  (REAR PANEL)

-« ... :;

24
23
22—{{j

OSCOLLOSCOPE

XQ Yq)

212019 18

16

DEVICE
UNDER TEST

]

Figure 3-3. Start/Stop Sweep Operation
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ControliConnector

Power 22
RF On 6

RF Level &
RF Qutput 7
Mode 4

Disptay Start/CF
21

LCD Display 24

Operation

Pressto turn uniton, Line LED
is lit.

Press to On (indicator it} to
enable AF signalat RF Output.

Control/Connector

Display Stop/AF 19

LCD Dispiay 24

Set RF tevel at BF Ouipydt con-

nector. Rotate cw to increase Stop/AF 18
output level and ccw to

decrease.

Signal output from the unit. 50Q

source impedance. Swp Time 16

Press S/S Swp pushbution
(indicator lit) to select Start/
Stop Sweep mode.

Press to display Start fre-
quency (indicator iit); this push-
button need not be pressed if
the indicator is .

Sweep LED 23

Swp Out/Exi Tune

in (rear panel) 25

Shows the start frequency.

Operation

Press to display Siop fre-
quency {indicator lights); this
pushbutton need not be
oressed if the indicator is lit.

Shows the stop frequency.

Sets the stop frequency.
Rotate cw to increase fre-
guency and ccw to decrease
frequency.

Set the sweep rate; can be
varied between 0.02 (cw posi-
tion) to 20 (ccw position)
seconds per sweep. Do not
rotate the switch to the detent
positicn (Ext Tune}.

Blinks at sweep raie.
AQto + 10V dc coupled, modi-

tied sawtooth wave; see figure
3-4.

Start 20 Sets the start frequency.
Rotate cw to increase the fre-
guency, and rotate cew 100 e —————— S 10V
decrease the frequency.
Downward Sweeps are
permitted.
RETRAGE
awe oUTs RECOVERY
EXT TUNE IN
{REAR PANEL) ! l o s s e Y
1 ! | !
! g
[—— PO ') ) -1 13 S ———
TIME
MANUAL e —
PEN LIFT t 1
t
RETRACE
s — e e o+ 2 5V (MIN)
Z-AXIS OUT
{REAR PANEL} BLANKING
P PULSE ~ ™
' S—
u u U e e — MKR ADJ
CHANGES
LEVEL
FREQUENCY
MARKERS
{IF ACTIVATED}

Figure 3-4. Sweep Sawtooth and Blanking Puise Output
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Figure 3-5. AF Sweep Operation

3.2.3 AF Sweep

In the AF Sweep mode, the frequency sweeps sym-
metrically upward centered on the center frequency
(CF). The Main Tuning krob 1 setsthe center frequency,
while the Stop/AF knob 18 sets the total freguency devia-
tion. The Swp Time knob controls the sweep rate. Fre-
quency markers can be used with AF Sweep; refer to
paragraph 3.2.5. Figure 3-5 indicates the primary con-
trols far the AF Sweep operation.

Control/Connecior Operaticn

LCD Display 24 Shows the center frequency,
Main Tuning Knob Sets the center frequency.
1 Rotate cw to increase fre-
guency and ccw 1o decrease

frequency.

The following list gives the controls and conneciors
required for the AF Sweep operating mode.

ControliConnector

Power 22

RFOnés

RF Level 5

RF Cutput 7

Mode 4

Display Start/CF
21

Operation

Presstoturnuniton. Line LED
is lit.

Press to On (indicator Iit) to
enable BF signal at RF Quiput.

Set RF level at RF Cuiput con-
necter. Rotate cw to increase
oufput level and ccw 1o
decrease.

Signaloutput fromthe unit. 509
source impedance,

Press AF Swp pushbutton
{indicator 1) to select AF
Sweep mode. CF LED 2 is Iit.

Press to display center fre-
quency (indicator lit); this
pushbutton need not be
pressed i the indicator is lit.

Display Stop/aF
19
tCD Display 24

Stop/AF 18

Swp Time 16

Sweep LED 23

Swp Out/Ext Tune

In {rear panel) 25

Presstodisplay total frequency
deviation (indicator lights).

Shows the total frequency
deviation,

Sets the total frequency devia-
tion. Rotate cw for maximum
deviation and cow for minimum
deviation,

Sets the sweep rate: can be
varied between 0.02 (cw posi-
tion) o 20 (ccw position)
seconds. If the Swp Time
switchis accidentally placedin
the Ext Tune position, the unit
reverts to the CW mode.

Blinks at sweep rate.
AGio + 10V dc coupled, modi-

fied sawtooth wave; see figure
34,
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Figure 3-6. External Triggered Sweep Operation

3.2.4 External Triggered Sweep

The unit may be externally triggeredby applying an signal
at the Trig In BNC or manually triggered using the Ext
Trig pushbutton. When triggered, the unit sweeps, either
Start/Stop Sweep or AF Sweep, one time and returns to
the original point. Figure 3-6 shows the controls and con-
nectors required for the external iriggered sweep mode.

The following list gives the controls and connaciors
required for triggered sweep.

Control/Connector Operation

Power 22 Pressicturnuniton. Line LED
is on.

RFOnS Press to On (indicator lit) to

enable RF signalat RF Qutput,

RF Level 5 Set RF level at RF Cutput con-
nector. Rotate cw 1o increase
output fevel and ccw to
decrease.

BF Quiput 7 Signat cutput from the unit. 502
source impedance.

Mode 4 Select the desired sweep
maode. For Start/Stop Sweep,
referioparagraph 3.2.2 ForAF
Sweep, refer 10 paragraph

-3.2.3.

Control/Connector Operation

Ext Trig 13 Press {0 select externally trig-
gered sweep, indicator is lit.

Trig In 12 To initiate a triggered sweep,
apply a high to fow TTL signal
or contact closure 1o ground.

Tomanually trigger the sweep in external trigger, press
the Ext Trig pushbutton twice. In order to effectively
manually trigger, the sweep time must be slower than
the rate at which the pushbuitonispressed. There isan
initial retrace recovery delay before the sweep begins.

3.2.5 Frequency Markers

The Micro Sweep cansupply up to three constant width
freguency markers for CW, Start/Stop Sweep, AF Sweep,
and Remote frequency control. Each markeris indepen-
dently adjustable over the entire frequency band. The
unit supplies two types of markers: Oscitioscope Z-Axis
Intensity and Amplitude (RF PIP). The marker type can ™
be selected using aninternal swiich; refer to paragraph
2.2.3. Frequency markers are provided only when the
sweep is from a lower to higher frequancy.

Intensity markers, a rectangular pulse, provides a
marker signal for Z-axis input to oscilloscopes. The
marker pulse is factory set for a negative-going pulse
(v}, but may be changed to positive-going pulse ()
using an internal switch; refer to paragraph 2.2.4.
Retrace blanking signat wiil be of the opposite polarity.

3-7
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Figure 3-7. Frequency Markers Operation
Amplitude (RF PIP) marker is generated by momentarily Control/Connector Operation
reducing the RF output. The factory set position enables
the amplitude marker, however, it can be disabled with M1 3 Press to select Marker 1. The

an internai switch: refer to paragraph 2.2.4.

Figure 3-7 shows the controls required to set the fre-
guency markers. Controls required to set Start/Stop

Sweep or AF Sweep are described in paragraphs 3.2.2 .

and 3.2.3 respectively,

The following list gives the controls and connectors
required to set frequency markers. There is a specific
order toselecting, enabling, and changing the markers.

This example sets marker number 1, the other two
markers {M2 and M3) are set the same way.

Control/Connector Operation

Power 22 Pregstoturnuniton. Line LED
is on.

RFOne Press to On (indicator it} to
enabie RF signat at RF Output.

RF Level 5 Set RF tevel at RF Cutput con-
nector. Rotate cw to increase
output level and ccw to
decrease.

RF Cuiput 7 Signal output from the unit, 509
source impedance.

Maode 4 Select the desired sweep

mode. For Start/Stop Sweep,

. refertoparagraph 3.2.2. For AF
Sweep, refer to paragraph
3.2.3. For Ext Tune, refer to
paragraph 3.2.9.

3-8

LCD Display 24

On/Off 3

Update 3

Main Tuning Knob
1

Mode 4,
Display Start/CF
21, of
Display Stop/aF
19

Z-Axis Qut 27

Mrk Adi 14

M1 indicator flashes with a low
duty cycle {mostly off).

Showsthe frequency of Marker
1. '

Press once to turn on marker
1. M1 indicator blinks at a high
duty cycie (mostly on).

Press once toupdate marker 1.
The Update indicator fights; the
M1 indicator remains flashing.
MkrLED 2is litwhich indicates
the main tuning knob controis
the marker.

Turn cw or ccw to set marker
1 to desired frequency as
shown onthe LCD Display 23,

Fress any mode or display
buttonto leave the marker set-
up mode. M1 indicator stops
flashing and remains lit.

Arectangularpulse tointensity
modulate an oscilloscope; see
intensity Mcdulation in this
paragraph and figure 3-4.

Adjust for proper intensity on
oscilloscope.
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Figure 3-8. External Leveling Operation

3.2.6 ALC/Leveling

Leveling allows the RF output signal to be flat over the
entire unit’s frequency band. There are two types of level-
ing in the Micro Sweep: internal {Option 001 required)
and External. Leveling can be used with all modes of
operation,

With Option 001 installed, internal leveling is automatic
whenaver external leveling is not selected and the RF
power is on. The Lev indicator is lit. Refer to paragraph
1.2.4 for level limitations.

To use external leveling, setup the Micro Sweep as
shown in figure 3-8, then press the Ext Level 8soits in-
dicatorislit. The Lev indicator 10 will light whenaproper
leveling signal is present at the ALC In connector. The
Lev Adj control 11 sets the leveling lcop gain.

3.2.7 Amplitude Modulation (AM)

The outpui tevel may be amplitude moduiated by using
external signal at the AM In. This signal may be either
ac or dc. Adc level at the AM inconnector may be used
to remotely control the output level. The Micro Sweep
witl respond unidirectionally and logarithmicaily to the
external modulating signal. For example:a0to + 10V
input{ + 10V is maximum attenuation) will decrease the
signal level, while a 0 to -10V input will have no aifect.
To achieve maximum depth of modulation, set the RF
Level to full cw. Figure 3-9 shows the controls and con-
nectors required for Amplitude Modulation. The unitmay
bae amplitude modulated in any mode,

5
|-y
VAAVEETEEK 120 180GHZ MicoSweep Modei®?  marars  Hode ol QOSCILLOSCOPE
B B -
i hdxr @M! @ms-u
pr— Bl [Elser v
o ik Sy Dcnm ST Fu el A0 TRIG
.2 .8 O LLAnsiE CHT N
o : i °
=0 O O0:0 90,0 @7 $
DETECTED
DEVICE QUTPUT
15 UNDERTEST
MODULATING
SOURCE [ ¢

Figure 3-9. Amplitude Modulation Operaticn™
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Figure 3-10. Frequency Modulation Operation

3.2.8__ Ffe_quency Moduiation

The micro source's frequency may be modulated by an
acordcsignal, Figure 3-10 shows the controfs and con-
nectors required for frequency modulation, In addition,
the FM Incan be connected to the phase lock output of
a phase locking counter to achieve the frequency
accuracy of the counter's internal time base.

3.2.9 External Tuning

When the Swp Time knaob is set to Ext Tune (the detent
pasition), anexiernal level controlsthe frequency of the
microwave oscillator. Selecting Ext Tune automatically

places the Micro Sweep inthe CW mode. A OV (minimum
frequency)to + 10V {maximum frequency)level controls
the oscillator, Figure 3-11 shows the controls and con-
nections required for external frequency tuning. An
internal tuning filter which filters the YIG tuned oscillator
tuning current, canbe switched in or out: see paragraph
2.2.8. It the external tuning signal is changing at a fast
rate (>1Visecondjoritis important to optimize frequency
tracking during switching, the filter should be switched
out (reduced filtering). When external tuning is used in
coniunctionwith a source locking counter or any applica-
tion requiring low residual FM, the filter should be
switched in{maximum filtering); thisis the factory setting.
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Figure 3-11. External Frequency Tuning Operation
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