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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service, and repair of this
instrument. Failure to comply with these precautions or with specific warnings elsewhsre in this manual violates
safety standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no
liability for the customer’s failure to comply with these requirements. This is a Safety Class 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-
trical ground. The instrument is equipped with a three-conductor ac power cable. The power
cable must either be plugged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter with the grounding wire {(green) firmly connected to an
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the
power cable meet International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components
with power cable connected. Under certain conditions, dangerous voltages may exist even with
the power cable removed. To avoid injuries, always disconnect power and discharge circuits
before touching them.

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT

Breakage of the Cathode-ray Tube (CRT)} causes a high-velocity scattering of glass fragments
(implosion). To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handl-
ing of the CRT shall be done only by qualified maintenance personnel using approved safety
mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or per-
form any unauthorized modification to the instrument. Return the instrument to a Hewilett-
Packard Sales and Service Office for service and repair to ensure that safety features are main-
tained.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be folliowed.

l WARNING '

Dangerous voltages, capable of causing death, are present in this instrument. Use ex-
treme caution when handling, testing, and adjusting.




SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.

A\

N\

DANGER

WARNING

i

AAAAS AL LS

ECAUTION

AAAAAAAAAN

3

NOTE:

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manual in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to in-
dicate the terminal which must be connected to ground before
operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
(operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of

the equipment which normally includes all exposed metal struc-
tures.

Alternating current (power line).
Direct current (power line).
Alternating or direct current (power line).

The DANGER sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the like, which could

result in injury or death to personnel even during normal opera-
tion.

The WARNING sign denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important information. It calls attention

to procedure, practice, condition or the like, which is essential to
highlight.
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SECTION |

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This Operating Manual contains information necessary to install, operate, and test the
Hewlett-Packard Model 3585A Spectrum Analyzer.

1-3. This manual is divided into four sections, each covering a specific topic or aspect of the

instrument:
Section Topic
1 General Information
I1 Installation and Interfacing
111 Front Panel and Remote Operation
v Performance Tests
' 1-4. This section of the manual contains the performance specifications and general

operating characteristics of the 3585A. Also listed are available options and accessories, and
instrument and manual identification information.

1-5. SPECIFICATIONS.

1-6. Operating specifications for the 3585A are listed in Table 1-1. These specifications are
the performance standards or limits against which the instrument is tested. Any changes in
specifications due to manufacturing, design or traceability to the U.S. National Bureau of
Standards are included in Table 1-1 of this manual. Specifications listed in this manual
supersede all previous specifications for the Model 3585A.

1-7. INSTRUMENT AND MANUAL IDENTIFICATION.

1-8 The instrument identification serial number is located on the rear panel. Hewlett-

Packard uses a two-section serial number consisting of a four-digit prefix and a five-digit
suffix separated by a letter designating the country in which the instrument was manufac-
tured. (A = U.S.A.; G = West Germany; J = Japan; U = United Kingdom.) The prefix is
the same for all identical instruments and changes only when a major instrument change is
made. The suffix, however, is assigned sequentially and is unique to each instrument.

1-9. This manual applies to instruments with serial numbers indicated on the title page. If
changes have been made in the instrument since this manual was printed, a yellow ‘‘Manual
Changes’’ supplement supplied with the manual will define these changes and explain how

. to adapt the manual to the newer instruments. In addition, backdating information contain-
ed in Section VIl adapts the manual to instruments with serial numbers lower than those
listed on the title page.

1-1



General Information

1-10. On the title page of this manual following the Operating and Service Manual and
Operating Information Supplement part numbers are Microfiche part numbers for these
publications. These numbers can be used to order 4 x 6 inch microfilm transparencies of
these publications. The Microfiche package includes the latest Manual Changes supplement
and all pertinent Service Notes.

1-11. DESCRIPTION.

1-12. The 3585A is a 20 Hz to 40.1 MHz, microcomputer controlled spectrum analyzer. It
may be utilized for spectrum analysis or network analysis (amplitude only) applications. As
a spectrum analyzer, the 3585A provides a graphic display of the spectral components of the
input signal. For network analysis measurements, the 3585A Tracking Generator can be us-
ed as a drive signal for the network under test. The network’s output can then be applied to
the 3585A input to obtain a graphic display of the network’s amplitude versus frequency
response.

1-13. The 3585A is structured as a conventional triple-conversion, swept super-heterodyne
spectrum analyzer. The addition of microcomputer hardware control and data manipulation
greatly enhances the analytical power of the 3585A. Flexible control of the displayed trace is
obtained through dedicated key subroutines that produce optimum displayed results in a
minimum amount of time.

1-14. Microcomputer control gives the 3585A several unique features. The most obvious
feature is the keyboard entry of parameters which replaces more conventional knobs. The
input attenuation and mixer levels are automatically set by the 3585A’s Auto Range feature
to maintain the specified dynamic range. Other microcomputer controlled features include:
coupling of Frequency Span, Bandwidth and Sweep Time; centering of signals; moving
signals to the Reference Level and storage and measurement of frequency and amplitude
Offsets. Microcomputer control further allows the operator to over-ride the automatic
features of the 3585A.

1-15. The 3585A’s Local Oscillator is fully synthesized using -hp-’s patented Fractional N
technique. This provides frequency settability of 0.1 Hz over the 20 Hz to 40.1 MHz range.
Beyond the advantage of high system resolution, the 3585A’s Synthesized Local Oscillator
allows stable, repeatable frequency measurements. The advanced design of the 3585A’s
Fractional N synthesized Local Oscillator also results in phase-continuous, linear sweeps
with low spurious sidebands.

1-16. The amplitude accuracy of the 3585A is enhanced by an Automatic Calibration
system, through which internal analog offsets and errors are removed using the internal 10
MHz reference as a lével and frequency standard and the Tracking Generator with an inter-
nal calibrator as a flatness standard. The calibration system measures and corrects errors
caused by IF frequency and gain shifts, and input gain and flatness deviations. It also cor-
rects the Tracking Generator frequency.

1-17. The trace information displayed on the 3585A CRT is digitally stored in memory. As a
result, flicker-free, non-blooming displays are maintained independent of sweep time.
Marker information and Entry parameters are displayed above and below the CRT graticule
to give the operator the present instrument status. Prefaced parameters are intensified for
easy data entry.

Model 3585A



Model 3585A General Information

1-18. The 3585A keyboard controls are completely HP-IB programmable. In addition,

‘ commands are available to output information such as: active or stored keyboard settings;
instrument status: A or B trace in marker amplitudes or normalized binary data; marker
amplitude and frequency and CRT alphanumerics. A 50-character line of annotation or six
s0-character lines of instructional messages can be displayed on the 3585A using the HP-IB.
Finally, the keyboard may be configured as a limited data input terminal, with each key hav-
ing a unique, numeric code. When coupled with the instructional message capability, this
can provide a calculator based system where operator decisions can be entered on the 3585A
keyboard. When used in this manner, the operator is not required to understand the
calculator language, only answer the questions on the 3585A display.

1-19. OPTIONS.
1-20. The following options are available for use with the Model 3585A:

-hp- Part Number

Option 907: Front HandleKit. ...................... 5061-0091
Option 908: Rack Mounting Kit. .................... 5061-0079
Option 909: Front Handle and Rack Mounting Kit. .. .. 5061-0085
Option 910: Additional Set of Operating........... 03585-90000

and Service Manuals...................... 03585-90001

1-21. Accessories Supplied.

’ 1-22. The following is a list of accessories included with the 3585A:
Item Quantity -hp- Part Number
Accessory Kit 1 each 03585-84401
Includes the following:
Cable Assembly Extender 5 each 03585-61601
Cable Assembly Adapter 1 each 03585-61616
Jack to Jack Adapter 3 each 1250-0669
PC Extender Boards:
43-pin 1 each 03585-66591
36-pin 1 each 03585-66590
18-pin 1 each 03585-66592
15-pin 1 each 03585-66595
15-pin 1 each 03585-66596
10-pin 1 each 03585-66593
6-pin 1 each 03585-66594

1-3
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Figure 1-1. Accessories Supplied

1-23. ACCESSORIES AVAILABLE.

1-24. The following is a list of accessories available for use with the Model 3585A.

a.

Input Probes.

1. 1120A 1:1 active probe provides 100 kQ shunted by 3 pf.

2. 10021A 1:1 passive probe for 50 € or 1 MQ shunted by 70 pf.
3. 10040A 10:1 passive probe provides 1 M shunted by 9 pf.

Balancing Transformers.

1. 11473A 75 Q to 600 @ WECO 310.

2. 11473B 75 Q to 600 Q Siemens 9 REL STP-6AC.
3. 11474A 75 Q WECO 241.

4. 11475A 75 Q to 150 2 Siemens 9 REL STP-6AC.
5. 11476A 75 Q to 124 @ WECO 408A.
Preamplifiers.

1. 461A 20 dB or 40 dB gain 1 kHz to 150 MHz.
2. 465A 20 dB or 40 dB gain 5 Hz to 1 MHz.

VHF Switch.

1. 59307A provides one pair of single throw 4-pole switches.
Permanent Records.

1. CRT Camera.

197A Option 006 provides 3 1/4’> x 4 1/4”> Polaroid photographs.
2. X-Y Recorder

7044A provides permanent 11”’° x 17°° plots.
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1-25. Recommended Test Equipment.

General Information

1-26. Equipment required to maintain the Model 3585A is listed in Table 1-2. Other equip-

ment may be substituted if it meets the requirements listed in the table.

Table 1-1. Specifications.

NOTE

Specifications are guaranteed only when the Auto Calibration is on,
the OVEN REF OUT is connected to the EXT REF IN and the instru-
ment has warmed up at least 20 minutes at the ambient

temperature.

FREQUENCY:
Measurement Range:
20 Hz to 40.1 MHz

Displayed Range:
Frequency Span:

O Hz to 40.1 MHz Settable with 0.1 Hz resolution
10 Hz to 40 MHz in 1, 2, 5 steps

Accuracy:
-O% +0.2% of Frequency Span setting

Marker:
Readout Accuracy:

+ 0.2% of Frequency Span + Resolution Bandwidth
Counter Accuracy:

than other signals and noise in the IF filter skirts.
Manual Frequency Accuracy:

+0.1 Hz £ 1 x 107/month using the internal reference.

Resolution:
Resolution Bandwidths

3 dB bandwidths of 3 Hz to 30 kHz in a 1, 3, 10 sequence
Accuracy

+ 20% at the 3 dB points
Selectivity (Shape Factor)
60 dB/3dB < 11:1

+0.3 Hz £ 1 x 10-7/month of counted frequency for a signal 20 dB greater

1-5
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Table 1-1. Specifications (Cont’d).

Model 3585A

AMPUITUDE:
Measurement Range:

Terminated (50/75%Q) input
-137 dBm to + 30 dBm or equivalent level in dBV or volts
High Impedance (1 M} input
31 nVito 22V

Displayed Range:

Vertical Scale:

10 division CRT settable to 10, 5, 2 and 1 dB/division relative to the
Reference Level (which is represented by the top graticule line}

Input Range:
-25 dBmto + 30 dBm in 5 dB steps
Reference Level (relative to Input Range):
Settability
-100 dBto + 10 dB; 0.1 dB resolution
Accuracy (at Center Frequency for Sweep Time

> 2 steps above auto setting or at Manual Frequency, 1 or 2 dB/Div.)
Add 0.1dB for auto sweep setting
Add O0.1dB for 5 or 10 dB/Div.

Terminated (50/75%) input

+10dB -50 dB -70 dB -90 dB
+0.4 dB +0.7 dB +1.5dB
High Impedance(1 MQ) input—add to above
20 Hz 10 MHz 40.1 MHz
+0.7 dB £1.5d8 |

Amplitude Linearity (referred to Reference Level):

0 dB -20 dB -50 dB -80 dB -95 dB
+0.3dB | +06dB| +1.0d8 | +2.04d8]

Frequency Response (referred to center of span):
Terminated (50/75Q) input +.5 dB

High impedance {1 MQ} input

20Hz 10 MHz 40.1 MHz
+0.7dB +1.5dB




Model 3585A

General Information

Table 1-1. Specifications (Cont’d).

Marker:
Amplitude Accuracy:

Center Frequency or Manual frequency at the Reference Level: Use
Reference Level accuracy from + 30 dBm to -115 dBm, add Amplitude
Linearity below -115 dBm.

To Calculate Marker Accuracy:
Terminated (50/75%9) input

At the Center or Manual Frequency and at the Reference Level - use
Reference Level Accuracy.

At the Center or Manual Frequency and NOT at the Reference Level - add
Reference Level Accuracy and Amplitude Linearity.

NOT at the Center or Manual Frequency and NOT at the Reference Level
- add Reference Level Accuracy, Amplitude Linearity and Frequency
Response.

High Impedance {1 MQ) input

Calculate the Marker Accuracy according to the Terminated Input rules
above, then add 1 MQ Reference Level Accuracy.

INPUT:
Signal Inputs:

Terminated (50/75%) input; > 26 dB return loss, DC coupled, BNC connec-
tor. Applied dc voltage must be < ten times the RANGE setting in volts for
full specification compliance.

High Impedance (1 M) Input; + 3% shunted by < 30 pf, BNC connector
Maximum Input Level:

Terminated (50/75%) input; 13 V peak ac plus dc, relay protected against
overloads to 42 V peak.

High Impedance (1 MQ) input; 42 V peak ac plus dc (derate ac by a factor of
two for each octave above 5 MHz).

External Reference Input:
10 MHz (or subharmonic to 1 MHz), O dBm to + 15 dBm/500Q

Required frequency accuracy, +5 x 106, When an external reference is used
the =1 x 107/month specification on the Counter and Manual frequency
accuracy is replaced by the accuracy of the external reference.

1-7



General Information

Table 1-1. Specifications (Cont'd).

Model 3585A

dBm

DYNAMIC RANGE:

Spurious Responses: {which includes image, out of band and harmonic
distortion) referred to a single signal whose amplitude is < RANGE setting and
whose frequency is = ten times the Resolution Bandwidth.

Terminated (50/75%Q) input
< -80dB
High impedance {1 MQ) input
< -80 dB; except second harmonic distortion, < -70 dB

Intermodulation Distortion: for two signals, each at least 6 dB below the

RANGE setting and separated in frequency by at least 100 Hz, referred to the
larger of the two signals.

Terminated (50/751) input

< -80 dB; except 2nd order IM with one or both of the input signals
within the range of 10 MHz to 40 MHz, < -70 dB

High Impedance (1 MQ) input
< -70dB
Residual Responses (no signal at input, -25 dBm Range)
< -120 dBm
Lo Feed Through:
< -15 dB with respect to Range
Average Noise Level (-25 dBm Range), 50/75Q input}

AVERAGE NOISE LEVEL

-90

/

L

-100

7

/

RES .
BANDWIDTH

JOKHZ

-110

| 13KHzZ,

(30KHzZ)

(300KHz)
LLOGKHZ

10KHz

3KHz

20Hz.

-120

~115d8m) {100Hz,| €300Hz,

~116dBml-1150Bm)

(1KHZ,
~114dBm)

-111dBn

JKHz2—

110XKHZ I

300Hz

-130

100Hz2

30Kz

-140

10Hz

3Hz

~-150

10Hz

100HzZ

1KHz

10KHz

100KHz

-100dBn
-104dBn

~108dBm
-111dBm

-115¢B8m

-122d8m

-127dBm

-132dB8m

-137dBn

40MHz

FREQUENCY

1 M@ input: Below 500 kHz add 12 dB to above.

Average Noise Level at 40 Hz (3 Hz Res. BW) using the Noise Level Key -123
dBm (1 Hz)
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General Information

Table 1-1. Specifications (Cont'd).

DISPLAY:
Trace:

Two memories, A and B, each 1001 data points horizontally by 1024 data
points vertically are displayed on the CRT at a flicker free rate.

Memory A - updated at the rate of the analyzer sweep time.
Memory B - updated by transfer from A (Store A—B}.

Max Hold - retains in Memory A the largest signal level at each horizontal point
over successive sweeps.

A-B - updates Memory A with sweep data minus Memory B data at each cor-
responding horizontal point.

Trace Detection:

A linear envelope detector is used to obtain video information from the IF
signal. Peak signal excursions between horizontal sweep data points are
retained and displayed at the left-hand data point. This assures that no signal
responses are missed.

OUTPUT:
Tracking Generator:

Level

0 dBm to -11 dBm/50Q with a single turn knob, continously variable
Frequency Accuracy

+ 1 Hz relative to analyzer tuning

Frequency Response

+0.7 dB

Impedance

50Q; > 14 dB return loss

Probe Power:

+ 15 Vdc, -12.6 Vdc; 150 ma max.
Suitable for powering HP 1120A Active Probe

External Display

X, Y:1 volt full deflection
Z;, <OVto>24V.

Recorder:

X Axis: minimum of + 10 Vdc full scale
Y Axis: + 10 Vdc full scale
Z—penlift output (TTL levels)

IF:

350 kHz, -14.0 dBV = 2.0 dBV at the reference level
Video:

+ 10 Vdc at the reference leve!l
Fraquency Reference:

10.000 MHz £1 x 10-7/mo., > + 5 dBminto 50Q

1-9



General Information

Table 1-1. Specifications (Cont'd).

Model 3585A

SWEEP:
Modes:
Continuous, Single or Manual
Trigger:
Free Run, Line, or External
Time:
Resolution: 0.2 sec

Minimum: 0.2 sec
Maximum: Frequency Span/minimum sweep rate limit

The minimum sweep rate limit is:
= 10 KHz Res BW - 10 sec/Hz of Frequency Span or 0.1 Hz/sec
= 3 kHz Res BW - 200 sec/Hz of Frequency Span or 0.005 Hz/sec
GENERAL:
Environmental:
Temperature:
Operating 0°C to 55°C
Humidity:
95% RH except 300 Hz Res. BW, 40% RH
Warm-up Time:
20 minutes at ambient temperature
Power Requirements:

115V {+11% - 25%), 48-440 Hz
230 V{(+11% - 18%), 48-66Hz
< 180 watts, 3A max.

Weight:

39.9 kg (88 Ib)
Dimensions:

229 cm (9 inN) Hx 42.6 cm (16.75in) W x 63.5 cm {25 in) D
Remote Operation:

Compatible with IEEE Standard 488-1975 ‘‘Standard Digital Interface for

Programmable Instrumentation’’
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Table 1-2. Recommended Test Equipment.

General Information

Usa
Semi-
Automatic Operaticnal
Pertormance Verification Recommendad
Instrument Required Characteristics Test Tests Model
Audio Oscillator Frequency: 1kHz x x -hp- 339 or
Distortion: < -90dB -hp- 239
Amplitude: 0.1Vims
Attenuator:
Variable 10dB/Step Range: 0 - 120dB X x -hp- 3550
Variable 1d8/Siep Range: 0 - 12dB X x -hp- 355C
See Note 1
Bridge:
Directional
500 Frequency: 0.1 - 40 MHz x x -hp- 8721A
759 Return Loss > 30dB x x -hp- 8721A
See Note 2, 3 Directivity >40dB Option 008
Calculator Compatible with -hp- 9825A X -hp- 9825
Sofiware and VO
Calculator ROM's HP-IB* and -hp- 3825A x -hp- 88210A
Compatible and
-hp- 98213A
Filter: 9MHz Low Pass | See Figure 4-14 X x
Frequency Counter Range: 5 to 10 MHz x x -hp- 5§328A
Resolution: 0.1 Hz Option 010
Accuracy: + 1 count,
+5%10'9/day
Frequency Synthesizer Freq. Range: 200 Hz to 40.1 MHz x x hp- 3335A
Amp. Range: + 10 to -85 dBm
Amplitude Accuracy: +0.25 d8m
Frequency Synthesizer | Freq. Range: 1 kHz to 33 MH2 x x -hp- 33308
Amplitude Range: -25 dBm
Amplitude Accuracy: +0.4 dB
Function Generator Frequency: 1.2kHz x -hp- 33114
See Note 3 Square Wave: 100ns rise time
dc Offset: + 1V
HP-1B* x -hp- 10631
tnterconnection
Cables
HP-1B* Intertace Cable | -hp- 3825A Compatible x -hp- 98034A
impedance Matching Frequency: 0.1 to 40 MH2z2 x x -hp- 85428
Network (S0Q to 750 VSWR < 1.05
Minimum Loss Pad}
Mixer: Double Frequency: 0.1 - 40MHz x -hp- 105634
Batanced
See Note 3
Oscitloscope Vertical Scale: =z 5 mV/Div. x -hp- 1 740A
See Note 2 Horizontal Scale: = 50 nsec/Div.
Power Supply: DC Vohage range: 0 - 10V DC x -hp- 621 3A
See Note 4
Printer: Impact Plotter Capability x -hp- 987 1A
Summer See Figure 4-15 x x
Termination:
Feedthrough
S0Q + 0.1 ohm, 1 Watt x x -hp- 11048C
75Q x x -hp- 11094C
Thermal Voliage Frequency: 0.1 - 60MHz x -hp- 11051A
Converter: 5092,0.5 V Caiibration Data Option 01
See Note 4
Voltage Divider:
10to 1 See Figure 4-7 x
Terminated in 500
See Note 4
Voltmeter: Digital Full Scale Range: 1Vdc x -hp- 3455A
See Note 4 Accuracy: +0.004%

Resolution: 6 Digits
Input Resistance: > 1 MQ}

1. Attenuator must be calibrated by standards lab. Correction factors are re-

NOYES

quired for the Operational Verification Tests.
2. Required for the Operation Verification Return Loss Test.

3. Required for the Semni-Automatic Performance Test Return Loss procedure.
4, Required to run the calibrator accuracy program.

* Hewletr-Packard Intertace Bus.

1-11/1-12
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® SECTION 1l
INSTALLATION AND INTERFACING

2.1. INTRODUCTION.

2-2. This section contains instructions for installing and interfacing the Model 3585A Spec-
trum Analyzer. Included are initial inspection procedures, power and grounding re-
quirements, environmental requirements, installation instructions, turn-on and interfacing
procedures and instructions for repackaging for shipment.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both mechanically and electrically before ship-
ment. It should be free of mars or scratches and in perfect electrical order upon receipt. To
confirm this, carefully inspect the instrument for signs of physical damage incurred in tran-
sit, check for supplied accessories (Paragraph 1-21) and test the electrical performance using
the Performance Test procedures given in Section IV. If there is physical damage, if the con-
tents are incomplete or if the instrument does not pass the Performance Tests, notify the

' nearest -hp- Sales and Service Office. If the shipping container is damaged or the cushioning
material shows signs of stress, notify the carrier as well as the Hewlett-Packard Office. Keep
the shipping materials for the carrier’s inspection.

| WARNING l

To avoid the possibility of dangerous electrical shock, do not
apply ac line power 10 the 3585A if there are signs of shipping
damage to any portion of the outer enclosure.

2-5. POWER REQUIREMENTS.
2-6. The Model 3585A requires a single-phase ac power source of:

86V to 127V, 48Hz to 440Hz (115V Voltage Selector Setting)
189V to 255V, 48Hz to 66Hz (230V Voltage Selector Setting)

Maximum power consumption is less than 180 watts; maximum line current is 3 amperes.
Refer to Paragraph 2-26 for the Instrument Turn On procedure.

Ecnxunon}

Before applying ac line power to the 3585A, be sure that the

. VOLTAGE SELECTOR switch is set for the proper line voltage
and the correct line fuse is installed in the rear-panel line FUSE
holder. (See Paragraph 2-26.)
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2-2

2-7. Power Cables.

2-8. Figure 2-1 illustrates the standard power-plug configurations that are used for -hp-
power cables. The -hp- part number directly below each drawing is the part number for a
power cable equipped with a power plug of that configuration. The type of power cable that
is shipped with each instrument is determined by the country of destination. If the ap-
propriate power cable is not included with your instrument, contact the nearest -hp- Sales
and Service Office and the proper cable will be provided.

8120-135% B8120-1369 8120-1689
126V — BA* ~, . 250V - 6A*
e S
81201348 e 81200698

STD-B-4r193
*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Figure 2-1. Power Cables.

2-9. GROUNDING REQUIREMENTS.

2-10. To protect operating personnel, the instrument’s panel and cabinet must be grounded.
The Model 3585A is equipped with a three-wire power cord which, when plugged into an ap-
propriate receptacle, grounds the instrument. The offset pin on the power plug is the ground
connection.

2-11. ENVIRONMENTAL REQUIREMENTS.

| WARNING I

To prevent potential electrical or fire hazard, do not expose equip-
ment to rain or moisture.

2-12. Operating Environment.

2-13. In order for the 3585A to meet the specifications listed in Table 1-1, the operating en-
vironment must be within the following limits:

Temperature. ............. 0°Cto + 55°C(+ 32°Fto + 131°F)
Relative Humidity. . ...... ... . ... . ............... < 95%*
Altitude. . . ... ... . ... =< 15,000 feet
Magnetic Field Strength. . ................. .. ..... =< 0.1 gauss

*Except 300Hz Res. BW, 40%
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2-14. Storage and Shipping Environment.

2-15. The 3585A should be stored in a clean, dry environment. The following environmental
limitations apply to both storage and shipment:

Temperature............ —40°Cto +75°C (—40°F to + 158°F)
Relative Humidity......... .. ... .. ... i .. < 95%
Altitude. . .. ... =< 25,000 feet

In high-humidity environments, the instrument must be protected from temperature varia-
tions that could cause internal condensation.

2-16. Cooling System.

2-17. The 3585A uses a forced-air cooling system to maintain the proper internal operating
temperature. The cooling fan is located on the rear panel. Air, drawn through the rear-panel
fan filter, is circulated through the instrument and exhausted through holes in the side
panels. The instrument should be mounted to permit as much air circulation as possible,
with at least one inch of clzarance at the rear and on each side. The filter for the cooling fan
should be removed and cleaned at least once every 30 days. To clean the fan filter, simply
flush it with soapy water, rinse and then air dry.

2-18. Thermal Cutout.

2-19. The 3585A is equipped with a thermal cutout switch which automatically disables the
power supplies when the internal temperature exceeds +65°C (external termperature ap-
proximately +55°C). To reset the thermal cutout, set the LINE switch to OFF, allow time
for the instrument to cool and then set the LINE switch to ON. (The thermal cutout will 70t
reset automatically; the LINE switch must be turned off and then back on.) If a thermal
cutout occurs, check for fan stoppage, clogged fan ports and other conditioris that could
obstruct air flow or cause excessive heating.

2-20. INSTALLATION.
2-21. Mounting.

2-22. Bench Mounting. The 3585A is shipped with plastic feet attached to the bottom
panel, ready for use as a bench instrument. The feet are shaped to make full-width modular
instruments self align when they are staked. Because of its weight, the 3585A is not equipped
with a tilt stand. It is recommended that a Front Handle Kit (Option 907, -hp- Part No.
5061-0091) be installed for ease of handling the instrument on the bench.

Installation

2-3
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Figure 2-2. Rack Mount and Handle Kits.

2-23. Rack Mounting. The 3585A can be rack mounted either with or without slides using
the following procedures.

2-24. Rack Mounting Withour Slides.

a. Remove the plastic trim (Figure 2-2) and front handles from the 3585A if it is so equip-
ped.

b. Remove the plastic feet from the botitom of the 3585A.

c. Install the Rack Flange Kit with or without handles according to the instructions in-
cluded in the kit:

Rack Flange Kit (no handles)............ Option 908, -hp- Part Number 5061-0079
Rack Flange & Front Handle Kit. . ....... Option 909, -hp- Part Number 5061-0085

d. Install an Instrument Support Rail on each side of the instrument rack. (The Instru-
ment Support Rails, used to support the weight of the instrument, are included with -hp-

rack-mount cabinets.)
I WARNING I

1. The weight of the 3585A must be supported by Instrument Sup-
port Ruails inside the instrument rack. Do not under any cir-
cumstances attempt to rack mount the 3585A4 using only the front

Sflanges.

2. The 3585A is heavy for its size (approximately 88 lbs, 40 kg.).
Use extreme care when lifting it to avoid personal injury.

e. Using rwo people, lift the 3585A to its position in the rack on fop of the Instrument
Support Rails.

f. Using the appropriate screws, fasten the 3585A’s Rack-Mount Flanges to the front of
the instrument rack.
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2-25. Rack Mounting With Slides.

‘ NOTE

To rack mount the 3585A with slides, the following items are re-

quired:
Quantity Description
1 Rack Flange Kit (Option 908, -hp- 5061-0079)
OR
Rack Flange & Handle Kit (Option 909, -hp- 5061-0085)
! Heavy-Duty Slide Kit (-hp- Part No. 1494-0016)
2 Side Covers (-hp- Part No. 5060-9948)

a. Perform Steps a through d of the previous procedure (Paragraph 2-24).
NOTE

Instrument Support Rails are not absolutely necessary when rack
mounting with slides. However, they do relieve a considerable
amount of strain from the slides and provide an extra measure of

‘ safety.

b. Remove the 3585A side covers and replace them with the side covers listed at the begin-
ning of this procedure.

¢. Attach a slide inner-member bracket to each side of the 3585A.

d. Attach the slide’s outer members to the instrument rack according to the instructions
included with the slides.

e. If your instrument rack has extension legs on the front, be sure that they are extended

at this time.
| WARNING l

1. The weight of the 3585A can overturn your instrument rack
when the mounting slides are fully extended. Physical injury can

result.

2. The 3585A is heavy for its side (approximately 88 Ibs., 40 kg.).
Use extreme care when lifting it to avoid personal injury.

f. Using two people, lift the 3585A to its position in the rack and mate the two sections of
the slides together. Do not rest the full weight of the 3585A on the extended slides until you

. are sure the instrument rack will not overturn.

g. Slide the 3585A into the rack. Using the appropriate screws, fasten the 3585A’s Rack-

Mount Flanges to the front of the rack.
2-5
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2-26. Instrument Turn On.

a. Before connecting ac power to the 3585A:

1. Set the recar-panel VOLTAGE SELECTOR switch 1o the position that corresponds
to the power-line voltage to be used:

Voltage Selector Line Voltage

115V 86V to 127V
(48-440H2z)

230V 189V to 255V
(48-66Hz)

I WARNING I

To avoid serious injury, be sure that the ac power cord is discon-
nected before removing or installing the ac line JSuse.

2. Verify that the proper line fuse is installed in the rear-panel FUSE holder:

Voltage Selector Fuse Type -hp- Part No.
115V 3A, 250V Normal Blo 2110-0003
230V 1.5A, 250V Normal Blo 2110-0043 .

I WARNING '

To protect operating personnel, the 3585A chassis and cabinet
must be grounded. The 3585A is equipped with a three-wire power
cord which, when plugged into an appropriate receptacle, grounds
the instrument. The offset pin on the power plug is the ground
connection. To preserve this protection feature, the power plug
shall only be inserted in a three-terminal receptacie having a pro-
tective earth ground contact. The protective action must not be
negated by the use of an extension cord or adapter that does not
have the required earth ground connection. Grounding one con-
ductor of a two-conductor outlet is not sufficient protection.

Ensure that all devices connected to the 3585A are also connected
to the protective earth ground.

b. Verify that the BNC-10-BNC jumper (supplied with the instrument) is connected bet-
ween the rear-panel OVEN REF OUT and EXT REF IN connectors. (For information con-
cerning the use of an external frequency reference, see Chapter I of Section 111, Part One.)

. Set the front-panel LINE switch to the OFF position. ‘

d. Connect the ac power cord to the rear-panel LINE connector. Plug the other end of
the power cord into a three-terminal grounded power outlet.

2-6
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e. Set the front-panel INTENSITY control to the OFF (fully CCW) position.
f. Set the LINE switch to the ON position.
NOTE
The instrument’s beeper will sometimes sound as a result of the
local oscillator initially being unlocked during the turn-on
sequence. This initial ‘*beep’’ may be ignored.
g. Things to check:

1. Verify that the cooling fan (located on the rear panel) is operating.

2. Verify that the activated front-panel functions on your instrument correspond to
those shown in Figure 2-3.

3. Verify that the front-panel SWEEPING light is flashing.

If any of the above conditions is not met, turn the instrument off immediately and contact
the nearest -hp- Sales and Service Office or a qualified service technician.

S 1
,ﬂ i
== ‘
'
B2Em
, AUTO
[ L 2 RANGE
o]
REF LvL
TRACK
)

-
L TAacHNG GENERSTE

v v ] /

Figure 2-3. Front-Panel Functions Activated At Turn-On.
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h. Adjust the front-panel INTENSITY control to obtain the desired intensity on the CRT
screen. Adjust the FOCUS and ASTIG controls as follows:

2.

3.

4.

Set the FOCUS control to midrange.

Adjust the ASTIG (Astigmatism) control for the sharpest trace possible.

Adjust the FOCUS control for the sharpest and clearest trace possible.

Repeat Steps 2 and 3 until optimum adjustment is obtained. If, after several itera-
tions a sharp, clear presentation cannot be obtained, internal adjustments are pro-
bably required. These adjustments must be performed by a qualified service techni-
cian.

1. The CRT display should now appear as shown in Figure 2-4.

Verify that the Zero Response is present and is aligned with the first vertical line on the left-
hand side of the CRT graticule.

MARKER 20 Q00 000.0 H=x
—25. 0 dBm ~97.1 dBm

REF -25.0 dBm
10 aB/D1V RANGE
! L A A A
S S N
. , . |
_._T__._ 'f—' - e T
S R :
f—— t_..._'.»—... .
.- R S ;
ek
H | ] :
R L J
—_ I e ,'
i»-'—_—'.. :
H ¥
{ |
CENTER 20 000 GOO.0 Hz
RBW 30 KH=zx VBW 30 KHz

SPAN 40 000 000.0 Hz
ST .2 SEC

Figure 2-4. Turn-On Display.

j. Press the front-panelkey. (This will force an internal verification test and
Automatic Calibration. The ““CALIBRATING”’ message will appear on the CRT screen.)

If the beeper sounds and/or a Calibration Error Code (e.g., “CALIBRATION ERROR
03°’) appears on the CRT screen, the instrument is either defective or in need of adjustment.

Turn the instrument off and contact -hp- or a qualified service technician.

k. The 3585A’s specifications are met after a 20-minute warmup at the ambient operating
temperature.

When the internal Oven Reference is enabled (about ten minutes
after turn on), the beeper will sound and the “LOCAL OSC.
UNLOCKED’’ message will momentarily appear on the CRT

screen.

NOTE
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2-27. HP-IB Connections And Interfacing.*

2-28. The 3585A HP-IB conncctor (Figure 2-5) is compatible with the -hp- 10631 (A, B, C
or D) HP-IB Cables. The 3585A uses all of the HP-1B lines. The HP-IB system allows you to
interconnect up to fourteen HP-1B compatible instruments (including the controller). The
HP-1B Cables have identical ‘‘piggyback’ connectors on both ends so that several cables
can be connected to a single source without special adapters or switch boxes. You can inter-
connect system components and devices in virtually any configuration you desire. There
must, of course, be a path from the calculator (or other controller) to every device operating
on the bus. As a practical matter, avoid stacking more than three or four cables on any one
connector. If the stack gets too long, the force on the stack can produce sufficient leverage
to damage the connector mounting. Be sure that each connector is firmly screwed in place to
keep it from working loose (see CAUTION in Figure 2-5).

2-29. Cable Length Restrictions. To achieve design performance with the HP-IB, proper
voltage levels and timing relationships must be maintained. If the system cables are too long,
the lines cannot be driven properly and consequently, the system will fail to perform. When
interconnecting an HP-IB system, observe the following rules:

a. The total cable length for the system must be less than or equal to 20 meters (65 feet).

b. The total cable length for the system must be less than or equal to 2 meters (6 feet)

times the total number of devices connected to the bus.

376~ 8 - 4030

T
1

2 g:g; The 3585A contains merrfc threaded HP-/B'cable mounting
a3 DIO3 studs as opposed to English threads. Metric threaded -hp-
a D104 106314, B, or C HPv/B. cable Iockscrew‘s‘ must be used to
13 DIOS secure the cab/e_ to the instrument. Ident;flga tion of the rwz_)
14 D106 types of mgunnng studs and lockscrews is made' by their
15 DI07 color. English threaded fasteners are colored silver and
16 D108 n{etric threaded fasteners are colared black. DO NOT mare
5 EO) s:[ver and black I.?steners to each olher_ or the threads of
17 REN erther or both will be destroyed. Metric threaded HP-IB
6 DAV cable hardware rllustrations and part numbers follow.

7 NRFD LOCKSCREW LONG MOUNTING STUD SHORT MOUNTING STUD
8 NDAC 1390-0360 ©380-0643 0380-C644

9 IFC

10 SRQ “9mm
1 ATN

12 SHIELD—CHASSIS GROUND

18 P/O TWISTED PAIR WITHPIN 6

19 P/O TWISTED PAIR WITH PIN 7

20 P/O TWISTED PAIR WITH PIN 8 T"Ezgg"“s
21 P/O TWISTED PAIR WITH PIN 9 INTERNALLY
22 P/O TWISTED PAIR WITH PIN 10 GROUNDED
23 P/O TWISTED PAIR WITH PIN 11

24 ISOLATED DIGITAL GROUND

Figure 2-5. HP-IB Connector.

*Hewlett-Packard Interface Bus (HP-1B) is -hp-’s implemcntation of IEEE Standard 488-1975, **Digital Inter-
face for Programmable Instrumentation’’.

Installation
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2-30. Calculator Interfacing. Instructions for interfacing the 3585A to -hp- calculators are
included in the following HP-IB Users Guides:

a. For -hp- Model 9820A/9821A Calculators:
HP-IB Users Guide, -hp- Stock Number 59300-90001
b. For -hp- Model 9825A Calculators:

-hp- 9825A Calculator General [I/0O Programming, -hp- Stock Number
09825-90024.

c. For -hp- Model 9830A Calculators:
HP-IB Users Guide, -hp- Stock Number 59300-90002

These users guides can be ordered from the nearest -hp- Sales and Service Office.

2-31. HP-IB Address Selection.

2-32. The 3585A is shipped from the factory with an ASCII listen address of ““+’’ and a
talk address of ‘‘K”’. This corresponds to a Select Code of eleven. You will probably want to
leave the addresses as they are; but they can be changed if the need arises. The procedure can
be found in the Service Manual under HP-IB Address Selection.

2-33. HP-IB Descriptions.

2-34. A description of the HP-IB is included in Part Two of Section 111 of this manual. A
study of this information will be helpful if you are not familiar with the HP-IB concept. A
good basic description of the HP-1B, along with -hp-’s line of compaltible instruments and
accessories, can be found in the 1978 edition of the -hp- Instrumentation and Systems
Catalog. More detailed information concerning the design criteria and operation of the bus
is given in IEEE Standard 488-1975, entitled ‘‘Digital Interface For Programmable In-
strumentation’’.

2-35. REPACKAGING FOR SHIPMENT.
2-36. Original Packaging.

2-37. If at all possible, repackage the instrument in the original container, which is specially
designed to accommodate the weight of the 3585A. Containers and materials equivalent to
those used in factory packaging are available through -hp- Sales and Service Offices. Place
the instrument in the container with appropriate (3 to 4 inches) packing material and seal
well with strong tape or metal bands. Also mark the container “‘FRAGILE’’ to insure
careful handling.

NOTE

If the instrument is to be returned to -hp- for service, attach a tag
indicating the type of service required. Include any symptoms or
details that may be of help to the service technician. Also include
Your return address, the instrument’s model number and full serial
number. In any correspondence, identify the instrument by model
number and full serial number.

Model 3585A
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2-38. Other Packaging.

2-39. The following general instructions should be used for repackaging with commercially-
available materials:

a. Wrap the instrument in heavy paper or plastic. (If shipping to a Hewlett-Packard of-
fice or service center, attach a tag indicating the type of service required, return address,

model number, and full serial number.)

b. Use a strong shipping container. A doublewall carton made of 250-pound test material
is adequate.

¢. Use enough shock-absorbing material (3-to-4 inch layer) around all sides of the instru-
ment to provide firm cushion and prevent movement inside the container. Protect the con-
trol panel with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE to assure careful handling.

2-11/2-12



SECTION 1Nl

OPERATING INSTRUCTIONS
INTRODUCTION.

This Section provides complete operating and programming instructions for the -hp- Model
3585A Spectrum Analyzer. It is divided into two parts:

Part One. Front-Panel Operation

This eight-chapter subsection covers both the basic and detailed aspects of operating
the 3585A from the front panel.

Part Two. Remote Operation.

The ninth chapter is a subsection devoted entirely to remotely programming the
3585A via the Hewlett-Packard Interface Bus (HP-IB). The programming informa-
tion is intended for those who are thoroughly familiar with the front-panel operation
of the instrument.

PART ONE

FRONT-PANEL OPERATION
PREFACE.

This first portion of Section III contains information and procedures to assist you in learn-
ing to operate the 3585A from the front panel. It is divided into eight chapters:

Chapter 1. Overview And General Operating Information
Chapter 2. Basic Operating Procedures

Chapter 3. Operation In The Manual Mode

Chapter 4. Input And Range Functions

Chapter 5. Major Operating Parameters And Entry Functions
Chapter 6. CRT Display And Trace Functions

Chapter 7. Bandwidth And Sweep Time Coupling

Chapter 8. Marker/Continuous-Entry Functions

This subsection has been made as comprehensive as possible in an effort to provide a useful
and informative operational reference for the instrument, and is not intended to be read
from cover-to-cover. The chapters are overlapping and, in some cases, deliberately redun-
dant to allow you to read about a specific function and any related or interactive functions
with a minimum of cross referencing. Most of the information that you will need to use the
instrument is included in Chapters 1, 2 and 3.

After you have worked with the 3585A for awhile, you may have questions concerning some
of its performance capabilities and operating features. While no printed manual can pretend
to answer all questions or cover all situations, the answers to most of your questions can be
found in Chapters 4 through 8, which cover some of the more subtle and detailed aspects of
operation.
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CHAPTER 1
OVERVIEW AND GENERAL OPERATING INFORMATION

This chapter provides an overview of the 3585A and general information concerning its major perfor-
mance capabilities and operating features. Contents are as follows:

Performance Summary and Description............. Page 3-1-2
Turmn Onand Warmup. .. ........... ..., Page 3-1-4
A TourOf The FrontPanel. ....................... Page 3-1-6
Automatic Calibration.......... ... .. ... ... ... Page 3-1-24
Rear-Panel Features................ ... . ... ... Page 3-1-30
Plotter Functions. .. ... it inenrieinnneneens.. Page 3-1-34
"’] :i‘-’::ﬁq:‘:‘c :D:A:;IU( 20H2-40WH :::; MKLRI:D“IM! ENTR!
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The 3585A Front Panel”

*A front-Panel foldout is included at the end of Section 1.




PERFORMANCE SUMMARY/DESCRIPTION

PERFORMANCE SUMMARY AND DESCRIPTION

The Model 3585A is a high-performance, easy-to-use spectrum analyzer, covering the 20 Hz to 40.1
MHz frequency range. It can be used as a stand-alone bench instrument for signal-analysis and
network-analysis applications; or, through its HP-1B interface, it can be linked to a computing con-
troller and up to thirteen other HP-IB instruments to form a powerful automatic measurement

system.*

3585A PERFORMANCE SUMMARY

FREQUENCY:

Measurement Range:

20 Hz to 40.1 MHz
Displayed Range:

O Hz to 40.1 MHz full span
Resolution:

3 dB bandwidths of 3 Hz to 30 kHz ina 1, 3,
10 sequence

Accuracy

Manual Frequency:

+ O.lHz + 1 x 107/mo.
Marker:

Normal * 0.2% of Frequency Span
+ Resolution Bandwidth

Counter + 0.3 Hz + 1 x 10~ 7/mo.

AMPLITUDE:

Measurement Range:
- 137 dBm to + 30 dBm (501 or 759)
Displayed Range:

10, 5, 2, 1 dB/DIV over a 10 division scale
Dynamic Range:

Harmonic distortion and third order inter-
modulation distortion > 80 dB below signal
< to the Range Setting..

Average Noise Level:

<-137 dBmin the 3 Hz Resolution Bandwidth
Accuracy:
Best achievable accuracy over the measure-

mentrangeis + 0.4 dBto + 1.3 dB depend-
ing on the level.

SWEEP:

Time:

0.2 sec. 10 59,652 hrs.
INPUT:

Signal Inputs:
Terminated 50/75Q; return loss > 26 dB

High-lmpedance 1 MQ; + 3% shunted by
< 30 pt

Max. tnput Level:
50/75%Q; + 30 dBm (1 watt)
1 MQ; 42 V Peak

OUTPUTS:

Tracking Generator:

OdBmto — 11 dBm (50 ohms)
Display:

X, Y, and Z outputs for auxiliary CRT display
Plotter:

Horizontal sweep output (x), video output {y),
and penlift/blanking output to drive an X-Y
recorder.

INSTRUMENT STATE STORAGE:

Up to three sets of user-defined control settings
may be saved and recalled.

REMOTE OPERATION:

All analyzer control settings {with the exception
of tine, tracking generator amplitude and display)
can be programmed via the Hewlett-Packard Inter-
face Bus {HP-1B).*

*Hewlett-Packard Interface Bus (HP-IB) is -hp-’s implementation of 1EEE Standard 488-1975 and identical ANSI Standard
MCI1.1, ““Digital Interface for Programmable Instrumentation’. HP-IB operation is described in Section I, Part 2.
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PERFORMANCE SUMMARY/DESCRIPTION

Only a few years ago, a spectrum analyzer having the performance capabilities and operating features
of the 3585A would have been a rack-mounted system, consisting of four or five individual in-
struments under the control of a minicomputer. Today, however, due to the latest advances in -hp-
technology and the innovative design efforts of -hp- engineers, the 3585A has emerged as a self-
contained, ‘‘intelligent’’ spectrum-analyzer system, featuring unsurpassed performance and operating
convenience.

At least three major technological contributions have gone into the design of the 3585A:

® microprocessor control
® synthesizer tuning

® high-performance analog design

Microprocessor Control

The 3585A is controlled by three internal microprocessors; one Central Processor and two smaller,
control-oriented processors - all products of -hp-’s advanced Microcomputer/LSI technology.

Microprocessor control provides a number of automatic features which make the 3585A extremely ver-
satile and easy to use; yet, it also affords complete operating flexibility for specialized measurements.
The computational power of the microprocessor has made it possible to incorporate features such as
Automatic Calibration and Synthesizer Tuning which enhance both the performance and usability of
the instrument. The power of the microprocessor is further evidenced by the 3585A’s comprehensive
CRT display, its front-panel keyboard and its HP-IB Input/QOutput capabilities.

Synthesizer Tuning

The 3585A’s frequency tuning is controlled by an internal frequency synthesizer, whose operation is
based on a revolutionary frequency synthesis technique called Fractional ‘*N’’. With synthesizer tun-
ing, the Center-Frequency accuracy is determined entirely by the accuracy of the internal or external
frequency reference; and all frequency parameters are settable within the range of 0 Hz to 40.1 MHz
with 0.1 Hz resolution. The sidebands produced by the Fractional ‘‘N’’ system are very low, enabling
the 3 Hz Resolution Bandwidth to be used throughout the entire spectrum. Power-line sidebands more
than 80 dB below a signal can be easily resolved and measured.

High-Performance Analog Design

If the 3585A were stripped of its digital embellishments, it would still out perform most other spectrum
analyzers by virtue of its superior analog design. Although it is a digitally-controlled system, the 3585A
is fundamentally a swept superhetrodyne spectrum analyzer. As such, it has conventional operating
parameters and makes the same basic measurements as any other analyzer. Digital processing is used to
minimizc amplitude and frequency offsets in the analog section; but it does nothing to improve the
swept-receiver characteristics such as frequency response, scale linearity, frequency selectivity and
noise-free/distortion-free dynamic range. The 3585A’s outstanding performance capabilities are the
result of combining microcomputer control and digital frequency synthesis with the very best in analog
circuit-design.
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TURN ON AND WARMUP

TURN ON AND WARMUP

Before applying ac line power to the 3585A, make certain that the rear-panel VOLTAGE SELECTOR
switch is in the position that corresponds to the voliage and frequency of the ac power source. Also
verify that the proper line fuse is installed in the rear-panel fuse holder (see Section I1).

The 3585A specifications are met after a 20-minute warmup at the ambient operating temperature.

Frequency Reference

The 3585A can be operated using its own internal Oven Reference or an external frequency reference.
The internal or external frequency reference must be connected to the rear-panel EXT REF IN connec-
tor.

Internal Oven Reference

The 3585A is equipped with a temperature-stabilized, crystal-controlled 10 MHz reference oscillator,
whose output is available at the rear-panel OVEN REF OUT connector. The frequency accuracy of
this internal Oven Reference is expressed as a time coefficient of 10 MHz + 1 x 10”7 per month, relative
to the time the instrument is shipped from the factory or the reference frequency is adjusted using the
procedure outlined in the 3585A Service Manual. The Oven Reference time coefficient is included in
the Counter and Manual frequency accuracy specifications.

To use the internal Oven Reference, connect the BNC to BNC jumper (supplied with the instrument)
betweentherear-panel OVEN REFOUT and EXTERNAL REF IN connectors.

NOTES

1. Power is applied to the internal reference oven only when the LINE
switchisinthe ON position. The 3585A does not have a “‘standby’’ imode.

2. The output of the internal Oven Reference is disabled until the oven
reaches the proper operating temperature. During the oven warmup cycle,
there is no signal applied to the EXT REF IN connector; so the 3585A’s
master oscillator runs in the open-loop mode in which the frequency ac-
curacy is unspecified. When the oven reaches the proper operating
temperature (about ten rminutes after turn on), the Oven Reference is
automatically enabled. At that time, the beeper sounds and the message,
“L.O. UNLOCKED’’ momentarily appears on the CRT screen. The
message disappears as soon as the master oscillator is phase-locked to the
Oven Reference.

External Reference

For applications requiring optimum frequency accuracy, the 3585A can be phase locked to an external
frequency standard. The external reference frequency must be 10 MHz or any subharmonic down to
1 MHz (+ 5§ ppm); and the amplitude must be within the range of 0 dBm to + 15 dBm (50 ohms). The
frequency accuracy of the external reference may be substituted for the Oven Reference time coeffi-
cient in the Counter and Manual frequency-accuracy specifications. To avoid performance degrada-
tion, the phase noise and spurious content of the external reference signal must be at least-110 dBc
(1 Hz) relative to 10 MHz at a 20 Hz to 1 kHz offset.
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TURN ON AND WARMUP

’ Touseanexternal reference:

1. Remove the jumper from between the rear-panel OVEN REF OUT and EXTERNAL REF IN
connectors.

(To keep from losing the jumper, you may connect one end of it to any unused
rear-panel connector.)

2. Using a shielded cable equipped with BNC connectors, connect your external refcrence 1o the
EXTERNAL REFIN connector.

(When the reference is initially connected, the beeper will sound and the
“L.O. UNLOCKED’ message will appear on the screen. The message will
continue to be displayed until the master oscillator is properly phasc-locked to
theexternal reference.)

Operational Verification

The 3585A automatically performs an internal operational verification test and calibration during its
turn-on sequence and also when the key is pressed. This internal test verifics that most of the
analog and digital circuitry is operating properly; but it does not verify that the 3585A meets its
published specifications. In the event of a test failure, the instrument’s beeper will sound and, in most

‘ cases, a Calibration Error Code or failure message will appear on the CRT screen.
NOTE

The beeper will sometimes sound as a result of the local oscillator being
unlocked during the instrument’s turn-on sequence; but this initial “‘beep”
does not constitute a test failure. To perform the verification test, alfow the
instrument to warmup for about two minutes and then press . Af this
causes the beeper to sound, the instrument is either defective or in need of
adjustment. Contact a qualified service technician or refurn the 3585A to

-hp- for service.



FRONT-PANEL TOUR

Even a casual glance at the front panel reveals that the 3585A is more than just an ordinary spectrum
analyzer. One of the first things you will observe is that the front panel is almost completely devoid of
the normal ‘‘analog’ controls and dials found on traditional instruments. In place of these controls
are pushbutton keys which are used to activate the various instrument functions and change the values
of the operating parameters. The keys are conveniently arranged in functional groups called ‘‘control
blocks’’. Each control block is labeled to assist the operator in locating the keys that are related to a

ATOUR OF THE FRONT PANEL

specific parameter or function.

3-1-6

With its vast array of front-panel functions, the 3585A may at first appear to
be quite complicated and difficult to operate. It is, of course, a very compact
and sophisticated piece of equipment, having 70 keys, one knob and a large
CRT screen in about 124 square inches of front panel. Despite its ap-
pearance, however, you will quickly discover that the 3585A is very easy (and
fun) to operate. It is actually easier to use than most oscilloscopes and almost
as straightforward as an auto-ranging digital voltmeter.

You will have no trouble learning to operate the 3585A regardless of your
range of experience with spectrum analyzers. By taking full advantage of the
3585A’s automatic features, the inexperienced user can confidently make
almost any type of signal-analysis measurement using a simple six-step pro-
cedure outlined in Chapter 2.

If you are experienced in the use of traditional spectrum analyzers, you will
immediately recognize most of the 3585A’s operating parameters. While you
may have some initial reservations about automatic features and the
keyboard control over what is actually an ““analog’’ instrument, your reser-
vations will soon diminish as you discover the ease with which you can make
sophisticated measurements and, at the same time, have complete flexibility
and finger-tip control over every operating parameter and function. You will
also appreciate the ‘‘human engineering”’ aspects that have carefully been in-
corporated in the design of the 3585A.



FRONT-PANEL TOUR

THE GREEN BUTTON

If there is any one key that stands out among all the rest, it is the green INSTR PRESET (Instrument
Preset) key, located in the ENTRY control block. This key represents one of the most important
aspects of operation and is probably the key that is most frequently used. It is neither a ‘““‘panic but-
ton’’ nor a device to reset the processors, although it could perform these functions if they were re-
quired. Its primary purpose is simply to provide a convenient starting point for almost any type of
measurement that you wish to perform. Even the most experienced operators (including the in-
strument’s designers) normally begin their measurements with .

The (3] key performsthe following functions:*

a. Forces all parameters and functions to their turn-on states.

b. Restores a full 0 Hz to 40 MHz Frequency Span, with Resolution and Video Bandwidths of 30
kHz and a 0.2-second continuous sweep.

c. Activates all automatic and coupled functions.

d. Optimizes the Reference Level coupling and the Bandwidth/Sweep-Time coupling.
e. Activates the Terminated input and selects the 50-ohm IMPEDANCE setting.

f. Initiates an internal test sequence and an Automatic Calibration.

Presetting does not destroy the trace that is stored in Trace Memory ““B’’; and it does not erase the
instrument-state storage registers in which control settings may have previously been stored.

Parameters Functions
Range. . ... ..... ... ... .... +30dBm*
Referencetevel(REF). . . . . ... ... .. + 30dBm
VerticalScale{(dB/DIV). . . ... ... ... 10dB/DIV
Frequency Span (SPAN). . . .. .. ... .. 40 MHz
Center Frequency (CENTERorCF). . . . .. 20 MHz
StartFreguency(START). . . . ... . ... .. 0.0Hz
StopFrequency(STOP). . . .. .. ... ... 40 MHz (@S . DEEE
ResolutionBandwidth(RBW). . .. ... ... 30kHz |%%%EE\%
Video Bandwidth (VBW) . . . . . .. ... ... 30kHz SCE 8060
Sweep Time(ST). . ............ ... 0.2 SEC. 1 ) £ 900 ¢
Marker Frequency. . . . .. ... ... .... 20 MHz
OffsetRegister. . . . .. ... ... .... OHz; 0dBV

*With no input signal, the instrument automatically
downranges to -25 dBm. With REF LVL TRACK
activated, the Reference Level changes along with the
Range setting.

Parameters and Functions Selected By

*The function is also used 1o activate instrument Test Modes and *‘pop’’ the instrument’s Central Processor for certain
types of diagnostic tests. These functions are fully described in the 3585A Service Manual.
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FRONT-PANEL TOUR

= Beeper

FULL SWEEP PRESET o

After completing a measurement with a narrow Frequency Span, it is sometimes desirable to return to
a full 0 Hz to 40 MHz Span to locate the next signal to be measured without presetting the entire instru-
ment. This can bc done by pressing @] . The FULL SWEEP function does nothing but set the
Center Frequency to 20 MHz and the Frequency Span to 40 MHz. It does not change the Marker posi-
tion, erase Offsets, activate ormdeactiva(e any front-panel functions or change the values of the
operating parameters.(With activated, the RBW, VBW and Sweep Time parameters are coupled
to Frequency Span and may, therefore, change when is pressed. The change in Center
Frequency and/or Resolution Bandwidth caused by pressing initiates an Automatic Calibra-

tion.)

THE BEEPER

The 3585A communicates with the operator via alphanumeric messages that appear on the CRT

screen. To call the operator’s attention to these messages, it is equipped with an audible alerting

device, called the *‘beeper’”, which produces a gentle (yet penetrating) high-pitched ‘‘beep’’ tone. The

beeper sounds a single ‘*beep’’ whenever a message of importance initially appears on the screen; and

‘‘beeps’’ again whenever the condition that produces the message is repeated. The beeper also sounds

whenever an error is detected in the internal test routine that is performed during the turn-on sequence .
and each time the instrument is preset.

The beeper is automatically enabled by [ . It can be disabled by entering [[&%)) I 5 ; and
recnabled by entering [1 5| - o
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FRONT-PANEL TOUR

input Functions

INPUT FUNCTIONS”

o 7 INPUTES N
- \
OVERLOAD

T REF LVL
aanoe  ENTRY TRACK
o) (1

=
oFF-ON

|-~ IMPEDANCE———

oo

TERMINATED /High—lmpedance Input
L b——0__711M2 < 30 pF, ac coupled)

1
P

Probe Power Jack erminated Input
(+ 15Vde, — 12.6Vdc, 1 5om (500 or 752, dc coupled)

ggagg MAX 42V Pk MAX 13V Pk

IMn 30pF 50-75a

1. The Terminated input is dc coupled.. Peak (combined ac/dc input levels
exceeding + 13 volts will *“trip’’ the internal protection circuit causing the in-
put to open; but may also damage the inpul circuitry.

2. RF input levels exceeding +5.25 volts peak may damage the High-
Impedance input circuitry. The combined ac/dc input level applied to the
High-Impedance input must not exceed + 42 volis peak.

/N ¢CAun0N3

=
@
3

E§
et

TERMINATE

[

5

g

g

ENTRY

o
<
~
oz
-3
B
o

REF LVL
T

<]

Activate Terminated input and select 50Q or 75Q dc-coupled termination. Also
used to select 50Q or 759 calibration impedance for dBm measurements at the
High-lmpedance input

Lights indicate that Terminated input is terminated in 509 or 75Q, and also in-
dicate the calibration impedance.

Activates High-Impedance input; deactivates Terminated input.

Sets RANGE automatically as a function of the composite ac inpui-signal level.

AUTO

Deactivates ; prefaces RANGE, enabling it to be changed with STEP keys.

Lights when ac input-signal level exceeds RANGE setting.

Couples Reference Level (amplitude of top graticule line) to RANGE. Initially
sets Reference Level equal to RANGE to maintain on-screen display. The
Reference Level can be set equal to RANGE at any timie by turning ™" off and
then back on. f::j

*See Chapter 4 for further information.
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FRONT-PANEL TOUR

CRT Display
CRT DISPLAY OVERVIEW*
Reference MARKER
Level Range Frequency
Vertical\ng 0 dBm MARKER 2 000 000.0 Mz ond
Scale dB/DIV RANGE . 0 dBm ~2. 4 dBm Amplitude
A’ Trace 71: __’___,._—-Operating
“B'" Trace I‘ALI?R‘ATINB’—‘" Message
----------- 1 e e * g Sweep
! Marker
l : Y i
Center N ' T
FreC1uen‘NM o o N e
ENTER 2 00O 000. 0O Hz SPAN 1 00O 000.0 Ha——Frequency
BY 10 KHz VBV 300 Hz T 1.0 SEC
/ 1 1 Span
Resolation Video Sweep
Bandwidth Bandwidth Time

The CRT (Cathode Ray Tube) displays:
a. Graphic traces of amplitude-versus-frequency:

Two digitally-stored graphic traces, read out of Trace Memories ““A’’ and/or ““B’’, are
written onto the CRT screen at a rapid, flicker-free rate. Each trace is a point-by-point
plot, consisting of 1,001 equally-spaced points, connected by straight lines. Trace Memory
““A’’, containing the Current (‘“‘A’’ or ““A-B’’) Trace, is updated by the frequency sweep or
at the Manual measurement point by real-time video samples taken at the Manual frequen-
cy. Trace Memory ‘‘B’’ is updated only by transfer from Trace Memory ‘A with )

*See Chapter 6 for further information.
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FRONT-PANEL TOUR
CRT Display

Markers:

1. Tunable Marker:

MARKER MAN SWEEP

Positioned with Q , @l’ O , or by otherwise changing the Manual fre-
quency. Used for direct measurement of on-screen responses; or for real-time
measurements in the Manual mode.

2. Siationary (Offset) Marker
OFFSET
With - activated, the stationary marker appears at the point on the CRT trace that
represents the Offset reference frequency.

3. Sweep Marker:

Displayed when Sweep Time is = 1 second, to indicate the position of the frequency
sweep.

Display Line:

DSPL L INE

When the function if activated, a horizontal Display Line appears on the CRT

screen. The Display-Line amplitude can be adjusted with Q to measure the trace

amplitudein ‘‘dB’’ relative to the Reference Level (top graticule line).

Measurement Data:
The Frequency/Amplitude readout, in the top-right corner of the CRT screen, displays the
Marker, Counter, Manual or Offset frequency and amplitude; or the Display-Line
amplitude, depending on which MARKER/CONTINUOUS ENTRY functions are
activated.

Current values of all pertinent operating parameters.

Operating Messages:

1. Status Messages; e.g., “CALIBRATING”’

2. Entry Requests; e.g., ““ENTER REG. NUMBER”’

3. Operator Error Messages; e.g., ““‘OUT OF RANGE"”’

4. Calibration Error Codes; e.g., ““CALIBRATION ERROR 01’

Externally-generated graphics and alphanumerics, remotely entered via the HP-1B,
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FRONT-PANEL TOUR
Display/Trace

DISPLAY ADJUSTMENTS AND TRACE FUNCTIONS*

q—rz..-.':-,:-__ r__-

(Ta]ooe go88s mn
1 TRACE .= e O e
VIAEW VlBEW | i I i

— T —.---J=

\—— OFF - ON-=mr? &%%

uS ASTIG GRAT ICULE
DISPLAY. )
Display Adjustments:
@ Controls the intensity of all CRT writing. Minimum intensity (OFF) blanks the
,'INIENSIVY CRT.
rc\c@ m@c Adjust for optimum sharpness and clarity of CRT image.

©

Controls background illumination.

GRATICULE

Trace Functions:

Displays Current (““A’’ or **A-B’’) Trace stored in Trace Memory *“A’’.

o)

Nondestructively transfers the Current Trace to Trace Memory “‘B’’ where it is
safely kept until a different trace is stored or the instrument is turned off.

o
=
2
A

Displays trace that is stored in Trace Memory “‘B’’.

<
®m
-

2

g

Erases Trace Memory ‘‘A’’. Resets and automatically rearms Continuous sweep;
terminates Single sweep.

Subtracts *‘B’’ Trace from current ‘*A”’ Trace and writes the difference into Trace
Memory ‘“A”’ to produce the *“A-B’’ Trace.

[):

£
:

Causes the Current Trace to retain the maximum positive vidco amplitude that oc-
curs over succesive frequency sweeps or at the Manual measurement point.
*See Chapter 6 for further information.
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FRONT-PANEL TOUR
Keyboard Entry Functions

KEYBOARD ENTRY FUNCTIONS*

Entry Keys ENTRY
fa =\ y
Each of the 3585A"'s major operating parameters CENTER l srARrJ
A FREQUENCY FREO
has a dark brown ENTRY key which, when press- L -
ed, prefaces that parameter. The prefaced = ENTRY ENTRY

parameter is highlighted on the CRT screen to in- FREQUENCY
dicate that its value can be changed using the
STEP keys or the Number/Units keyboard.

FREQ

REF
LEVEL
YOLT

(r
) —
(e e e
)

Y) (7

ENTRY

REFERENCE
LEVEL

CF
STEP
SIZE

dB8/DIV

fammmN
N/
vt/ | |\

Step Keys

The STEP keys increment or decre-
ment @i the value of the prefaced parameter.
Each press of a STEP key produces a single step;

multiple step changes can be made without

‘ﬁ reprefacing. Step sizes for all parameters except

Center Frequency and Manual frequency are inter-

’O nally defined to either produce an appropriate

amount of change or select the next available set-

ting. Center and Manual frequency steps are equal
to the Center-Frequency Step Size which can be
set to any value within the range of O Hz to 40.1
MHz with 0.1 Hz resolution. Steps that would ex-

ceed the upper or lower limit of a parameter are

e not accepted.
Number/Units Keyboard H
a
I — ¢ 1 -

The value of any prefaced parameter (except ' 2 ] 8 9 WI m,]
RANGE) can be set exact'y Using the topr v) Lsterns 1aier2) JI de“
Number/Units keyboard. To numerically change l, S N [ N
the value of a prefaced parameter, simply enter ' 5 6 || britd l
the desired number using the '’"Number”” keys and (L L s 3\l P i

. . l | Units’’ (Suffix)
then terminate the entry by pressing the ap- f N YR { W Y

. . . ! 2 3 hz Keys

propriate suffix (Units) key. The | REG o ree (||| &
3585A’s free-entry format allows you to make l* ) L 7= J' 7
your entries in the units that are the most con- 0 ) ~ ""T
venient. Entries that exceed the limits of a para- ' ] ° i l { |
meter or attempt to select unavailable settings are L —

not accepted. "Number’’

. . Keys
*See Chapter S for further information.
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SAVE (off)/RECALL (on) FUNCTIONS (5] [FE2)

2o0r3.

[[F:'vfr]] or ﬂnjoc:ﬂ] followed by _ﬂliJ ) R_?J or 3J » saves or recalls instrument state in Register 1,

RES

SAVE

if

disabies Auto. Cal.*

enables Auto. Cal. and forces Auto. Cal. cycle.

g

disables beeper.*

enables beeper and causes beeper to sound.

RECALYI 6 initiates Instrument Test Mode entry sequence (Chapter 6).
(E5 e does nothing.
Y .J..] S and [L2, l are plotter functions (see Page 34).

*Auto. Cal. and beeper are automatically enabled by .

Instrument-State Storage

To save time when making a series of measurements requiring different control settings, the SAVE key
can be used to store the current operating parameters and states of the front-panel functions in
Register 1, 2 or 3. The stored parameters and functions can then be recalled at any time using the
RECALL key. The contents of the Instrument-State Storage Registers are retained until different set-
tings are stored or the instrument is turned off.

Example:

Save the current instrument state in Register 1 by pressing (=

Press {#F)] or otherwise change the instrument state.
g

Recall the stored settings by pressing  [Fs8y  | os

3-1-14
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FRONT-PANEL TOUR

Instrument-State Storage

Things That Are Saved:

a. Operating Parameters:

AUTO
RANG

Range (if deactivated)

Reference Level (and amplitude display units)
Vertical Scale (dB/DI1V)

Frequency Span
Center Frequency
Manual frequency (if in Manual mode)
Center-Frequency Step Size
Resolution Bandwidth
Video Bandwidth
Sweep Time
b. Statesof all front-panel functions having LED indicators.

c. Marker position

‘ d. Display-Line amplitude
e. Offset reference frequency and amplitude (whether or not on)
Things That Are Not Saved:
a. CRTtraces

b. ‘‘On”’ states of momentary-contact functions; e.g.,

d. Other / functions:

Calibration disabled
Beeper disabled

- Test modes
Plotter functions

e. Prefaced parameter

f. HP-IB Status (as indicated by STATUS lights)
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FRONT-PANEL TOUR
Bandwidth/Sweep Time

BANDWIDTH AND SWEEP TIME FUNCTIONS*

(1 RBW-VBW-ST —

UNCAL

COUPLED R?S
TO SPAN BW HOLD PRESET
SE 60080 o N3 Rl
BI1) Conleran  Bong Pa% oo
T T [y L 4
| >~0.90 © B8 222 ¢29 |
L“J'—" e Ol = = “" “, r ENTRY N
=] o) )

—

ENTR’

» The ENTRY keys preface the Resolution Bandwidth (RBW), Video Bandwidth

r
=) ) ) (VBW) or Sweep Time (ST) parameter. The prefaced parameter can be changed
D by Step Entry or Numeric Entry.

e Couples RBW to Frequency Span; couples VBW to RBW; automatically adjusts
Sweep Time according to RBW, VBW and Frequency Span. (The function
€0

RES
10 SPAN

activates , deactivates and optimizes the RBW, VBW ST coupling.)

WS RBW and VBW from changing as a function of Frequency Span. Also prevents

RBW (but not VBW) from changing when PRESET Kkey is pressed. (Does not pre-
vent Step or Numeric RBW/VBW changes.)

or rawD

oreser Restores optimum RBW, VBW and Sweep Time settings. (If is activated,
the PRESET key restores the optimum VBW and Sweep time; but does not affect
the RBW).

s Lights when manually-selected sweep rate too fast to maintain calibration. (Ac-

curacy specifications are met only when this light is out.)

*See Chapter 7 for further information.
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Bandwidth/Sweep Time

OPERATION WITH BANDWIDTH/SWEEP TIME COUPLING:

To begin a measurement, the operator normally presses [y . This ac-

COUPLFD 3

tivates D@ , deactivates and sets the Frequency Span to 40 MHz. it
also seté the RBW and VBW to 30 kHz and the Sweep Time to 0.2 seconds.

These are the preferred or “optimum’’ settings for the full 40 MHz Span.

After connecting the signal source, the operator adjusts the Center Frequency
and Frequency Span {or Start and Stop Frequencies) to display the signals of in-
terest. During this process, the Resolution Bandwidth is automatically narrow-
ed as a function of Frequency Span to maintain a good aspect ratio and provide
an appropriate amount of frequency resolution. Since the Video Bandwidth is
coupled to Resolution Bandwidth, it changes along with the RBW to maintain
proportional display smoothing. The Sweep Time is mathematically calculated
according to the RBW, VBW and Frequency Span, and is automatically ad-
justed to maintain the maximum-calibrated sweep rate or the analyzer's |
minimum Sweep Time of 0.2 seconds.

Once the frequency parameters have been set, the operator can freely adjust
the RBW and/or VBW settings to obtain the required resolution, sensitivity and
display smoothing. With optimized Sweep Time coupling, the Sweep Time is
automatically adjusted to maintain the optimum sweep rate. If desired, the
Sweep Time can be increased from the optimum setting to minimize the effects
of sweep dynamics; or it can be decreased (at the cost of calibration) to quickly
survey the spectrum of interest.

The coupling system is very flexible and will allow the operator to select any
available RBW, VBW, Sweep Time combination. It will then remember and,
where possible, maintain the relationships established by the operator. The op-
timum settings can be restored by pressing the m@ key.

For applications such as horizontal expansion, it is desirable to maintain a
specific RBW setting and adjust the Frequency Span, while allowing the coupl-
ing system to automatically adjust the Sweep Time. This can be done by ac-
tivating the =°2¢ function.
’
If the operator does not wish to use the coupling system, it can be completely
COUPLED

disabled by deactivating the (o] function. (The UNCAL indicator and PRESET

COUPLED
key are operative whether or not the E‘j{i_f_—]" function is activated.)
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Marker/Continuous Entry

MARKER/CONTINUOUS ENTRY FUNCTIONS*

: MARKER/CONT INUOUS ENTRY

COUNTER NOISE LVL OFFSET

I ED

MAN SWEEP ——— oFF-oN———J

MR —o MKR ~o D - OF G
CF REF L —o= STEP

|
lols
255 B
g (=8 - 0B

— a8 a0
B71] boelem OO0
=002 © 9999
—;

Continuous Entry Functions Continuous Entry
Functions
The Continuous Entry control is a multi-purpose
‘*digital potentiometer’’ whose function is
selected using the Continuous Entry keys. (Only
one Continuous Entry Function can be activated
at a time.) It can be used with:

(|1 MARKER/CONT INUOUS._ENTRY,

to position the tunable Marker for
measurement of on-screen
responses.

o

4
E]
3

g

to tune the Manual frequency.

REF L

s

to adjust the Reference Level.

to adjust the Center Frequency.

ayo

8
%
H

. Continuous Entry
to adjust the Display-Line amplitude. Control

g

*See Chapter 8 for further information.
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Marker/Continuous Entry

MARKER COUNTER NOISE LVL OFFSET

Marker/Manual Measurement Functions m_’_{m CoHo H HES)
WAN SEEP | - oFF—on )
REF .0 dBm MARKER S 413 0S0.0 Hz
10 dB/D1V RANGE .C dBm -52.2 dBm

Marker

Measure absolute frequency and amplitude of on-

. MARKER
screen responses with O .

{The Marker amplitude can be H
displayed in dBm (500 or 759), dBV :
or rms volts. The Marker's frequency I

resolution and accuracy is limited by
the point-by-point display and sweep
dynamics.)

START S0 000.0 H=z STOP 10 000 000.0 M=z
RBW 10 KH=z VBW 3 KH=z ST 1.0 SEC

REF .0 dBm COUNTER 11 123 456.7 Hz
10 dB/D1V RANGE .0 dBm -24.0 dBm Counter

COUNTER
Use the function to precisely measure the
frequency of the signal that is producing the
response on which the Marker is positioned.

..... ISRy SRSy SRS I SISO SIUIIPN SN SO S {The Counter, unaffected by display
resolution and sweep dynamics,
, displays the true frequency at the peak
)OS FYESGH RSP A WP Py of the response. The Marker does not
need to be at the peak of the response,
but it must be at least 20 dB above the

CENTER 20 000 D00.0 H= SPAN 40 000 00D. G Hz noise and 20 dB above any unresolved
RBW 30 KH=z VBW 3 KH=z ST 1.4 SEC .
signal.)

Noise Level REF .0 &Bm MARKER 1 150 833.7 Hz
10 d8/D1vV RANGE .0 dBm -107 dBm (1H2)
NOISE LVt

Thefunction provides a direct real-time
reading of the rms random noise spectral density
at the Marker or Manual frequency, normalized to I
a 1 Hz noise power bandwidth. All correction fac- !
tors are included in the internal noise-
measurement routine. S R | 1 \---
AN

(Absolute noise level readings are ,n/ : AN

displayed in “‘dBm (1 Hz)”*, *‘dBV P—Coa R

{1 Hz)” or 'V y/Hz’". Relative (Offset) e
noise readings are displayed in ‘‘dB CENTER 1 125 833.7 Haz SPAN 200 000. 0 Hz
(1 Hz)’. Noise measurement times RBW 1 KHz VBW 10 Hz ST 62.6 SEC

range from 0.3 seconds to 33 seconds,
depending on the Resolution Band-
width setting.)
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Marker/Continuous Entry

Offset Function

OFFSET
The function allows you to quickly and easily measure the relative frequency and amplitude bet-

ween two signals of interest or between any two points within the measurement range of the instru-

MARKER MAN SWCEP

ment. It can be used in conjunction with the |@'L or function to make relative measurements at

COUNTER
the Marker or Manual frequency; it will operate with the function to count the frequency dif-

NOISE LVL

ference between two signals; and it will also operate in conjunction with the function to
measure signal-to-noise ratio.

For example, Lo measure the frequency and amplitude of a harmonic relative to the fundamental:

REF .0 <Bm OFFSET .0 Hz REF .0 dBm OFFSET 10 998 600.0 Hz

10 4B/DIV RANGE .0 dBm .0 dB 10 dB/DIV RANGE .0 dBm -64.5 dB

.......... IS Y SRR SRR SR U HS A N IR N 1% SUUREOES SRR SRR (VNS RN A SO
] )

b et oatiinth 2 b - 1 J' l el o A o b e el o o N Y LA LISk I- o Aailibat AAnl A My
tadd Al ahbndae | bl hadit Ladid | sahe £ yy Lad 44 W IrVIrly Laad Lidal ol Aar £ il Lot 1 g \adaid oy
START 150 000. O Hz STOP 40 DOO 0ODD. 0 Hz START 150 000.0 Hz STOP 40 0ODO 00O0. O H=
RBW 30 Kz VBW 3 KHz ST 1.4 SEC RBY 30 KHz VBW 3 KHz ST 1.4 SEC
a. Set the Marker to the peak of the fundamental b. Set the Marker to the peak of the harmonic

MARKER OFFSEY
response with O activate response with O - observe the
and then press . ""OFFSET"’ reading.

{Offset amplitude readings are
displayed only in ‘‘dB’’. A sta-
tionary marker remains at the point
on the CRT trace that represents
the Offset reference frequency.)
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Marker/Continuous Entry

Marker/Offset Entry Functions {*JHEHESHES)

The Marker/Offset entry functions are time-saving, single-key operating aids which allow the operator
to quickly perform frequently-used manipulations such as centering a signal and moving it to the top
of the screen. They also make it easy to enter an arbitrary Frequency Span, ‘‘zoom-in’’ on a signal of
interest or enter the Center-Frequency Step size:

E3 3
]
St

Sets the Center-Frequency equal to the current Marker, Counter or Manual fre-
quency, and moves Marker to the Center-Frequency point on the CRT trace.

(To quickly move a response to the center of the screen, set the Marker to

the peak of the response with ["‘:"@‘—_'} and then press £ )

Sets Reference Level equal to Marker amplitude.

(To move a response to the top of the screen, simply set the Marker to the
peak of the response and press )

Sets Frequency Span equal to displayed ‘‘Offset’’ frequency. Operates only when
OFFSET function is activated.

OFFSET

(Set the Marker to the desired Start Frequency, activate {{o}-,

press &8} ; move the Marker to the desired Stop Frequency and

press )

Sets the Center-Frequency Step Size (also Manual frequency step size) equal to the
Marker, Counter, Manual or Offset frequency, whichever is being displayed.
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Sweep/Trigger

SWEEP AND TRIGGER FUNCTIONS ®
] SWEEP
TR1GGER
FREE RUN LINE SVEZING
l[ l ! o ]l l CONT SINGLE ENTRY

EXT TRIGGER

Sweep Functions:

srecne Lights to indicate that a frequency sweep is in progress. Goes out between sweeps
and during mid-sweep interruptions.

cont Repetitive frequency sweeps synchronized by sweep trigger. Upon completion of

each sweep, the sweep is automatically rearmed and a new sweep is initiated on
receipt of a sweep trigger. Pressing {To ] resets the sweep that is currently in pro-

gress (except when switching from Single).

SINGLE
SINGLE

Single frequency sweep initiated by sweep trigger. Once a Single sweep has ter- .
minated, it resets to the Start Frequency to await rearming. Pressing o)) (ex-

g

cept when switching from Cont.) resets and/or rearms the sweep, enabling a new

sweep 1o be initiated by a sweep trigger.*

AN SEEEP

Selects Manual mode; automatically activates ; sets Manual frequency

ENTRY
equal to current Marker frequency; prefaces Manual frequency, enabling it to be
changed by Step or Numeric Entry.

Sweep automatically triggered after rearming.
LINE
Sweep internally triggered at power-line frequency (48 Hz to 440 Hz).
Sweep triggered by High-to-Low transition or contact closure at EXT TRIG in-
put.*

High = openor +2.0V to +35V; Low = short to ground (outer shell) or + 1.3V

to — 35V. Sweep triggered by High-to-Low transition; triggers are accepted only
after the sweep has been rearmed. (Rearming time ranges from about 25
EXT TRIGGER milliseconds to 2.4 seconds, depending on RBW/VBW settings.) Triggers applied ‘

during a sweep or during rearming are ignored.

*Sweep rearming and triggering operations are inhibited during Automatic Calibrations and also while operating parameters
are being changed.
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FRONT-PANEL TOUR

Status Functions

HP-IB STATUS FUNCTIONS*

Enlb f='::%f=—"""-”=n=-_-f=‘=j:1
== ﬂﬂé@—ﬁﬁ%mém

w=E - Ao .+ i
=R -EPDSEEQ Bty

> — BEIEBEE Bt
mcm s0E DDE}EJ

j’-j»@@ ©@ 9000 g 00

[_-_7"-- e ) = _sw v

STATUS
REMOTE SRQ

o] (o]
TALK LISTEN
O o

Lights to indicate that the 3585A is in the Remote control mode. This mode can be
entered only via the HP-IB.
{When the 3585A is in Remote, all front-panel functions cxcept the LINE
switch, the DISPLAY controls, the Tracking Generator AMPLITUDE
control and the LOCAL key are disabled. Pressing any key
{except or [ ) or rotating the Continuous Entry control
will cause the beeper to sound and the message, ‘“‘HP-IB REMOTE SET”’

to appear on the CRT screen.)

Returns the 3585A to Local and reenables all front-panel functions. An HP-1B
Local Lockout will disable until a remote Return To Local command is

given, or the LINE switch is turned off and then back on.

(Pressing during an HP-IB Local Lockout causes the beeper to
sound and the message, ‘““HP-IB LOCAL LOCKOUT”’ to appear on the
CRT screen.)

Lights to indicate that the 3585A is addressed to listen.**
Lights to indicate that 3585A is addressed to talk.

Lights to indicate that the 3585A is generating an HP-1B Service Request.

*HP-1B operation is fully described in Section tIl, Part 2.

**The LISTEN or TALK light will remain on (even in Local) until the 3585A is unaddressed via the HP-IB or is turned off

and then back on.
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AUTOMATIC CALIBRATION

One of the major features of the 3585A is its ability to calibrate automatically, thus eliminating the
need for external calibration adjustments. The purpose of Automatic Calibration (Auto. Cal.) is to
compensate for minor amplitude and frequency offsets that are normally present in the instrument’s
analog section. It is also used to compensate for frequency drift in the Tracking Generator to insure
that the Tracking-Generator frequency is always within + 1 Hz of the analyzer’s tuned frequency. The
Automatic Calibration is performed by the 3585A°s Central Processor, in conjunction with the Track-
ing Generator and a highly accurate internal calibration source.

During each Auto. Cal. cycle, the output of the internal calibrator is switched into the Terminated in-
put channel and a 50Q or 750 dummy load is switched across the Terminated input to maintain the pro-
per input termination. Amplitude errors appearing at the Reference Level and Center Frequency or
Manual frequency are then minimized or eliminated by the adjustment of internally-programmable
parameters such as the local-oscillator frequency, IF gain and video level. Attenuator errors, and any
residual amplitude errors that cannot be adjusted out, are stored in memory as Auto. Cal. constants
and are corrected mathematically.

The following is a list of common questions and answers concerning the 3585A’s Automatic Calibra-
tion feature. A review of this list should provide you with sufficient information to use the instrument:

QUESTION:
When does the Automatic Calibration take place?
ANSWER:

a. About two seconds after the instrument is turned on and at two-
minute intervals, thereafter.

b. About two seconds after [Eﬂ:‘@ is pressed, or immediately after
the instrument is preset by remote control.

c. Whenever the Center Frequency, Manual frequency, Resolution
Bandwidth or IMPEDANCE setting is changed.

(During front-panel operation, the calibration occurs
about two seconds after the parameter is changed or im-
mediately if the instrument is in the Manual mode. In
Remote, the calibration is performed immediately after
the parameter is changed. These parameter-initiated
calibrations are inhibited when the Center Frequency or
Manual frequency is lower than 150 kHz. Changing the
Manual frequency by Continuous Entry does not initiate
a calibration.)

d. The operator can force an Automatic Calibration at any time by

entering FrEy 4J
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QUESTION:

How does the operator know that a calibration is being performed?
ANSWER:

The ““CALIBRATING’’ message appears on the CRT screen.
QUESTION:

What will happen if the instrument is unable to calibrate properly?
ANSWER:

The beeper will sound and a Calibration Error Code, e.g., ‘““CALIBRA-
TION ERROR 03’’, will appear on the CRT screen.

{Calibration Error Codes are defined in the 3585A Service
Manual.)

QUESTION:

What should the operator do if a calibration error occurs?
ANSWER:

The recommended procedure is as follows:

a. First, write down the Calibration Error Code and the control set-
tings that are currently being used.

(This information may be of help to the service technician
if the condition is intermittent.)

awTo

b. Deactivate @ and then store the current instrument state in

Register 1 by entcring )
c. Press :

1. If a Calibration Error Code appears on the screen
and/or the beeper sounds, the instrument is either
defective or in need of adjustment. Contact a
qualified service technician or return the instrument
to -hp- for service or repair.

2. If presetting does not produce a Calibration Error

Code or ‘“‘beep’”, return to the original control set-

tings by entering & I . (If the instrument

does not calibrate automatically, force a calibration

by entering a1
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If a Calibration Error Code does not appear, the
original error'was probably the result of a transient
or other nonrepeatable phenomenom; in which case,
you may continue to use the instrument. Keep in
mind, however, that the problem may return. If the
calibration error is repeatable, there is definitely
something wrong. Again, contact a qualified service
technician or return the instrument to -hp-.

QUESTION:
How long does it take to perform an Automatic Calibration?
ANSWER:

The Automatic Calibration time ranges from about 0.1 second to 10 seconds,
depending primarily on the Resolution Bandwidth setting. Narrow
bandwidths require longer settling times and, therefore, take longer to
calibrate.

The initial calibrations that take place after turn on usually take the longest,
because there are no previous calibration constants to use as references.
Calibration time is also longer during the instrument’s warmup cycle since
the circuit parameters are continually changing.

QUESTION:

Does a successful Automatic Calibration verify that the 3585A meets its
published specifications?

ANSWER:

No. Instrument performance must be tested using the Performance Test pro-
cedures outlined in Section IV of this manual. A calibration error is usually a
definite indication that something is wrong; but the absence of a calibration
error does not begin to verify that the 3585A meets its specifications.

A successful Automatic Calibration is, of course, a good sign that the 3585A
is operating properly. However, the corrections that are made during an
Automatic Calibration are relative to the instrument’s own internal calibra-
tion source which could conceivably be out of tolerance. Also, the
Automatic Calibration system has no way of testing specified parameters
such as noise and distortion levels, spurious responses, scale linearity and fre-
quency response - all of which are important to the overall performance of
the instrument.
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QUESTION:

Does Automatic Calibration compensate for full-span frequency response
deviations and vertical scale errors?

ANSWER:

No. The Automatic Calibration applies only to the Reference Level
amplitude at the Center Frequency or Manual frequency.

The calibration is performed at the Center Frequency or Manual frequency if
that frequency is 150 kHz or higher. Otherwise, the calibration is performed
at 150 kHz. Since the 3585A’s response is extremely flat in the 20 Hz to 150
kHz range, the calibration at 150 kHz applies to all Center or Manual fre-
quency settings within that range. For measurements at frequencies other
than the Center or Manual frequency and amplitudes other than the
Reference Level, the Frequency Response and Amplitude Linearity specifica-
tions must be added to the Reference Level and Marker accuracy specifica-
tions.

QUESTION:
Is the CRT graticule calibrated?
ANSWER:

No. Since the CRT graticule is not internally generated, the calibration
system has no way of calibrating to a specific graticule line. The Reference
Level amplitude is represented by the top graticule line and, similarly, the
Center Frequency is represented by the middle vertical line. However, the
correlation between the Reference Level, Center Frequency and CRT
graticule is determined entirely by the CRT trace alignment which is not
specified. To obtain the specified amplitude and frequency accuracy, you
must make your measurements using the tunable Marker rather than the
CRT graticule. The Marker accuracy is relative to the Reference-Level ac-
curacy at the calibration frequency.

QUESTION:
Is the High-Impedance (1 M) input calibrated?

ANSWER:

Not completely. The Automatic Calibration is performed through the Ter-
minated input channel, regardless of which input is being used. The High-
Impedance input channel itself is not calibrated, but all circuitry following
the input channel is calibrated in the normal manner. Since the calibration is
performed through the Terminated input channel, the Terminated input pro-
vides higher amplitude accuracy than the High-lmpedance input.
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QUESTION:

Can the operating parameters be changed during an Automatic Calibration
cycle?

ANSWER:

Yes; but only from the front panel. Remote entries are inhibited during
Automatic Calibrations. Changing the Center Frequency, Manual fre-
quency, Resolution Bandwidth or IMPEDANCE setting will abort an
Automatic Calibration cycle that is currently in progress. A new calibration
will be initiated about two seconds after the parameter is changed.

QUESTION:

Does an Automatic Calibration inhibit measurements and interrupt the fre-
quency sweep?

ANSWER:

Yes. During an Automatic Calibration cycle, all measurements and all instru-
ment functions such as Auto. Range are inhibited and the frequency sweep is
stopped. However, the Auto. Cal. will not interrupt a frequency sweep
unless the Sweep Time is 22 seconds or longer or the calibration is initiated
by a change in parameters. If a Noise-Level calculation is in progress when a
normal Auto. Cal. cycle is initiated, the calibration is held-off until the Noise
Level measurement is complete.

QUESTION:
How can the Automatic Calibration be disabled?
ANSWER:

Automatic Calibration can be disabled by pressing (or remotely entering)

Lall
ing

can be reenabled by pressing [E8 or enter-

qt
4]

(When the Auto. Cal. is disabled, the ‘““CALIBRATION DIS-
ABLED’’ message is displayed in place of the “CALIBRATING”’
message, each time a calibration cycle would normally occur.)



AUTOMATIC CALIBRATION

QUESTION:
When should the Automatic Calibration be disabled?

ANSWER:

There are three cases where it may be necessary or desirable to deactivate the
Automatic Calibration system:

a. During nonrepeatable real-time measurements where an Auto.
Cal. interrupt would cause vital information to be lost.

b. To save time when remotely entering a string of parameters that
would cause successive calibrations to occur, it is generally
preferable to deactivate the Auto. Cal., enter the parameter str-
ing and then reactivate the Auto. Cal. to force a calibration.

c. When making X-Y recordings using the recar panel VIDEO OUT-
PUT or IF OUTPUT. (These outputs go to their full-scale levels
during calibrations.)

The 3585A’s accuracy specifications apply for only two minutes after an
Automatic Calibration cycle. If it is necessary to operate with the calibration
disabled, always force a calibration before deactivating Auto. Cal. and try to
maintain a two-minute calibration interval during your measurement.
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REAR-PANEL FEATURES

-‘ B ﬁéﬁ;@ auncu-nr.‘

. LINE
115V+1 1%-25% 48-440H2
230V+11%-18% 48-66Hz

AC Line Input Connector: Accepts power cord supplied with instrument.

180 WATTS MAX
3A MAX

115V, 3A712%V
220V, |.5A/250V

AC Line Fuseholder.

Line Voltage Selector Switch.

HP-IB Connector: Used to interface the instrument with the Hewlett-Packard In-
o) terface Bus (HP-IB) for remote operation. Remote operation is described in Sec-
tion III, Part 2.

HP-1B

Supplies a 10 MHz =+ 1 x 107 per month sinusoidal frequency reference from an
OVEN REF OUT internal crystal oscillator, located in a temperature-controlled oven. The output is

s ac coupled and the output impedance is 50 ohms. The nominal output level is

o‘ + 10 dBm/50 ohms. The output is disabled during the oven’s warmup cycle. To

1= use the internal Oven Reference, this output must be connected to the EXT REF
IN jack.
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This input allows the 3585A’s master oscillator to be phase locked to the internal
Oven Reference or an external frequency standard. The input is ac coupled and
the input impedance is 50 ohms. The frequency of the reference signal applied to
this input must be 10 MHz or any subharmonic down to 1 MHz (+ 5 ppm), and
the amplitude must be within the range of 0 dBm to + 15 dBm (50 ohms).
Dynamic range performance will be degraded unless the phase noise and spurious
content of the reference signal is < -110 dBc (1 Hz) referred to 10 MHz at 2 20 Hz
to 1 kHz offset.

To use the internal Oven Reference, connect this BNC-t0-BNC jumper between
the OVEN REF OUT connector and the EXTERNAL REF IN connector.

Supplies a 10 MHz square wave that is phase locked to the reference frequency ap-
plied to the EXTERNAL REF IN connector. When the internal Oven Reterence is
used, the frequency accuracy is 10 MHz + 1 x 10-7 per month. The output is
transformer coupled, the output impedance is 50 ohms and the nominal output
level is + 20 dBm/50 ohms. This reference output can be used to phase lock an ex-
ternal signal source or another analyzer to the 3585A’s frequency reference.

This output is taken from a voltage divider which connects directly to the output
of the 3585A°s final IF filter. The output signal is a 350 kHz (nominal) sine wave,
whose amplitude is linearily proportional to the amplitude of the input-signal
component to which the 3585A is tuned. The output is ac coupled and the output
impedance is approximately 450 ohms. When the signal amplitude is equal to the
Reference Level and the Reference Level is + 10 dB to — 56 dB relative to the
Range setting, the full-scale IF output level ranges from approximately 247 mV
rms (—12.0 dBV) to 157 mV rms(—16.0 dBV), depending on the internal IF gain
setting. The IF gain settability is limited 10 4 dB steps and, because of the variable
offsets that are introduced by the Automatic Calibration system, the IF gain and
full-scale IF output level is not always the same for a given Reference Level set-
ting. The full-scale IF output level will vary (over a 4 dB range) as a function of
Reference Level, Range, Impedance and Resolution Bandwidth. Before using the
IF Output in a critical measurement application, select the required operating
parameters, force an Automatic Calibration and then rmeasure the full-scale IF
output level.

The IF Output can be used to drive an external detector (e.g., a voltmeter or wave
analyzer) to obtain a linear video output which, in turn, can be used for audio
monitoring in radio surveillance applications, or applied to the vertical input of a
storage ’scope or X-Y Recorder for applications requiring a linear amplitude
scale. The IF Output can also be connected to a true rms voltmeter, such as the
-hp- Model 3403A, for making rms noise-level measurements.

(The 3585A’s equivalent noise bandwidth is approximately 1.2 timcs the 3 dB
bandwidth established by the Resolution Bandwidth setting. The 3 dB band-
width has a specified tolerance of + 20% and must, therefore, be measured
to obtain accurate results.)
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NOTES

1. The IF Output goes to its full-scale level (270 mV to 190 mV) during
Automatic Calibration cycles.

2. The Video Output level is + 10 Vdc during Automatic caltbrations.

3. If the video amplitude is more than ten divisions below the Reference
Level, the Video Output will go negative. Maximum negative output levels
are typically as follows:

VIDEO
OUTPUT

\e‘

Display Outputs

dB/DIV | Maximum Negative Output

10 - 0.5 Vdc
5 ~10.5 Vdc
2or i —13.5 Vdc

Supplies a dc output voltage (prior to pcak detection and digitizing) that is pro-
portional to the ““A’’ Trace video amplitude on the CRT screen. The Video Out-
put is scaled to one volt per division, and the nominaf output level ranges from
+ 10.0 Vdc at the Reference Level to 0.0 Vdc at ten divisions below the Reference
Level. The output resistance is 1 kilohm, nominal. The output is diode clamped to
+ 15 Vdc and is internally fused at 62 mA, N.B.

The Video Output can be applied to an external analog-to-digital converter or
digital voltmeter to obtain higher amplitude resolution than is provided by the
CRT readouts; it can be used in conjunction with the *“X** and “‘Z”" PLOTTER
outputs to make oscilloscope plots or X-Y recordings of the non peak-detected
video signal, and, when connected to a high-impedance headset or amplifier
through a coupling capacitor, it can be used to monitor the audio on an
amplitude-modulated carrier. (Since the video amplitude is logarithmic, the audio
obtained from the Video Output is quite distorted although intelligible enough for
monitoring purposes.)

The DISPLAY outputs allow all of the CRT information to be displayed on an auxiliary CRT
monitor, such as the -hp- Model 1310A Large Screen Display:

Output Level QOutput Resistance Protection
(nominal) (nominal)
OVio +1 Vdc 1 kilohm diode clamped to +15 Vdg;
internally fused at 62 mA,
N.B.
Beam Off: —0.5 Vdc* 47 ohms diode clamped to ground and
Beam On: +4.3 Vdc +5 Vdc; internally fused at
62 mA, N.B.

*The *“Z"’ output is strictly a beam off/on function; there is no intensity modulation.
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| Plotter Qutputs
The PLOTTER outputs operate in conjunction with the 3585A’s Plotter functions (described later) to
allow the CRT traces to be plotted with an external X-Y recorder or storage ’scope:

Supplies a dc voltage that corresponds to the position of the 3585A°s special Plot-
ter sweep or the frequency sweep, depending on which Plotter function is being
used. The output voltage ranges from 0 Vdc for the left edge 1o approximately
+ 10 Vdc for the right edge. The maximum slew rate is about 0.6 volts per second,
corresponding to a minimum Sweep Time of 17 seconds.

The output resistance is 1 kilchm, nominal. The output is diode clamped to *+ 15
Vdc and is internally fused at 62 mA, N.B.

Supplies a dc voltage that is proportional to the peak-detected CRT trace data
read out of Trace Memory ‘“A’’ or “‘B’’. The output voltage ranges from 0 Vdc at
the bottom of the screen, to approximately + 10.4 Vdc at the Reference Level, or
about + 10.64 Vdc at the upper limit of the vertical scale.

The output resistance is 1 kilohm, nominal. The output is diode clamped to + 15
Vdc and is internally fused at 62 mA, N.B.

Pen down drive output supplies a polarized closure to ground (outer shell)
through a silicon NPN transistor. The output is TTL compatible and is also
capable of directly driving penlift coils that require a closure to ground for pen
down.

Pen Down Output: +0.2 Vdc; 225 mA into + 42 Vdc, maximum.
Pen Up Output: + 4.4 Vdc, nominal.

(The output is internally pulled up to +5 Vdc through an isolation diode and
a 4.7 kilohm resistor. Positive input voltages greater than +4.4 Vdc will
reverse bias the isolation diode, causing the output to appear as an open cir-
cuit.)

The ¢‘Z’’ Output is protected by a 54-volt Zener diode to ground and is internally
fused at 225 mA, N.B. Input voltages exceeding -0.6 Vdc or + 54 Vdc will blow
the fuse.

The X-Y recorder pen, connected to the ‘‘Z’’ Qutput, will go down approximately
two seconds after the Plot 1 or Plot 2 function is activated, and will remain down
until the end of the plot. If both traces are to be plotted (Plot 1 function) the pen
goes up during retrace.

NOTE
The pen is not lifted during Automatic Calibration cycles. If you are plotting
with the VIDEO OUTPUT or IF OUTPUT (externally detected) where the
output goes to full-scale during Automatic Calibrations, it will be necessary
’ ro deactivate the Auto. Cal. to prevent your plot from being defaced when an
Auto. Cal. occurs. The PLOTTER outputs are not affected by the Auto.
Cal.
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PLOTTER FUNCTIONS

The rear-panel PLOTTER outputs are controlled by the 3585A’s four special Plotter functions which
can be selected from the front panel or by remote control:

8

Deactivates the Plot function that is currently activated; sets the ““X** and *‘Y”’
PLOTTER outputs to 0 Vdc and the *“Z’’ Output high (pen up). This *“of >’ mode
L is used to align the pen with the lower left-hand corner of the grid.

] [}

SAVE
foft)

-] |

O O
3 2 a ) x
o0 Q o
2 g 2

Sets the ““X”’ output to + 10.0 Vdc and the “Y”’ output to + 10.4 Vdc (full scale)
fon) fore s to allow the pen to be aligned with thc upper right-hand corner of the grid. The
pen lifts when this function is activated.
ton) 8 . . .
Activates the 3585A’s Plot 1 function (see following text).
Activates the Plot 2 function.

NOTES
1. Pressing deactivates the Upper Right, Plot 1 or Plot 2 function,
lifts the pen and sets the ““X*’ and “‘Y”’ PLOTTER outputs to 0 Vdc (Lower
Left). ’

2. The Plotter functions are mutually exclusive. Activating a Plortter func-
tion will automatically deactivate the function that is currently activated.

3. The two X-Y recorders that are recommended for use with the 35854 are
the -hp-Models 7035B (low cost; 87 x 11°°) and 7044A (117’ x 17°).

4. The low-cost -hp- Model 7015B Recorder is equipped with input filters
which make it too slow to operate with the 3585A.
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Plot 1 Function

The Plot 1 function is used in conjunction with the 3585A’s PLOTTER outputs to plot the peak-
detected graphic traces that are stored in the trace memories. The X-axis drive for the Plot 1 function is
totally independent of the frequency sweep. The plotting time for one trace ranges from approximately
17 seconds to 12 minutes, depending on the magnitude, slope and number of vertical lines in the trace.
The horizontal axis of the plot is divided into 1,001 discrete points, just as it is on the CRT trace.
However, to maintain a vertical slew rate that is compatible with most X-Y recorders, the Y-axis
amplitude at each point is incremented to its final value in steps of approximately 0.33 volts. The
minimum time for each amplitude step is 17 milliseconds, and the maximum number of steps is 32.
Thus, the minimum time for a full-scale change in amplitude is approximately:

17 milliseconds X 32 steps = 0.544 seconds
This yields a maximum slew rate of about 18.4 volts per second, which will easily allow a ten-inch ver-
tical plot to be made with a recorder having a slew rate (and compatible bandwidth) of 20 inches per
second.

A general procedure for using the Plot 1 function is as follows:

a. Connect the X-Y recorder to the 3585A’s rear-panel PLOTTER outputs. Select the ap-
propriate “*X’’ and *‘Y” Gain settings and place the plotting paper on the recorder.

(The “*X’” output is O V to + 10 V; the ““Y’’ output is O V to approximately +10.4 V.)

b. Enter [&% 7]

¢. Adjust the recorder’s ““X’’ and ‘“Y’’> Zero controls to align the pen with the lower left-hand
corner of the grid.

d. Enter {9 _7

€. Adjust the recorder’s ““X”* and ‘Y’ Gain controls to align the pen with the upper right-hand
corner of the grid.

f. Using the 3585A TRACE functions, display the trace or traces that you wish to be plotted.
VIAE' VlBE'
(When the ﬂ o ] and [L2J] functions are both activated, the Plot 1 function first plots

the ““‘B’’ Trace and then, after a delay of about two seconds, resets and plots the ““A”’
or ““‘A-B’’ Trace.)

g. To minimize the plotting time, stop the frequency sweep by activating the TRIGGER

SINGLE

function and pressing the SWEEP Kkey twice.

(The Plot I function is independent of the frequency sweep. Processing interruptions
that occur during a frequency sweep increase the plotting time.)

—

h. Start the plot by entering [i

(Upon completion of the plot, the pen will lift and move to the upper right-hand corner
of the grid.)

3-1-35



PLOTTER FUNCTIONS

Plot 2 Function

The Plot 2 function is used to plot the Current Trace from the ‘Y’ PLOTTER output or the ‘‘A”’
Trace from the VIDEO output, in synchronism with the frequency sweep. To properly use this func-
tion, the 3585A Sweep Time must be at least 20 seconds, and the sweep rate must be slow enough to
allow the X-Y recorder to fully respond to the amplitude variations. (Unlike the Plot | function, the
Plot 2 function does not limit the vertical slew rate.) A Sweep Time of 30 seconds is generally adequate
for plotting gently-changing spectra; and, in keeping with the response capabilities of most X-Y
recorders, a Sweep Time of 50 to 100 seconds is sufficiently slow for the vast majority of applications.
The *“‘optimum’’ Sweep Time for a given X-Y recording can be determined emperically by starting with
a long Sweep Time and then decreasing the Sweep Time until the recorder begins to compress the
amplitude response.

A general procedure for using the Plot 2 function is as follows:

a. Connect the X-Y recorder to the 3585A’s rear-panel PLOTTER outputs. Select the ap-
propriate ‘“‘X’’ and ‘‘Y’’ Gain settings and place the plotting paper on the recorder.

b. Enter @

c. Adjust the recorder’s Zero controls to align the pen with the lower left-hand corner of the grid.

d. 1. To plot the peak detected ‘“A’’ or ““A-B” Trace from the “Y’’ PLOTTER output:

o || 7 . . .
Enter @ =-J)) . Adjust the recorder’s ““X’’ and ‘‘Y”* Gain controls to align

the pen with the upper right-hand corner of the grid.
2. To plot the non peak-detected ‘‘A’’ Trace information from the VIDEO output:

Connect the recorder’s “‘Y”’ input to the 3585A’s rear-panel VIDEO output.

Set the Marker to 0 Hz with @ O .

ENTRY

Press |~A~un§

Adjust the Reference Level so that the peak of the 0 Hz response is at the top of

the CRT screen. {The Reference Level should be set equal to the “MANUAL”’
amplitude reading, +0.1 dB.)

Enter ‘] I.7 . Adjust the recorder’s ‘**X’’ and ‘‘Y’’ Gain controls to align
the pen with the upper right-hand corner of the grid.

e. Adjust the 3585A’s operating parameters just as you ordinarily would to display the signals of
interest on the CRT screen.

3-1-36



PLOTTER FUNCTIONS

NOTE

The Plot 2 sweep can only be updated at a rate that is equal to or slower than
the CRT refresh. The CRT is refreshed approximately every 17 to 30
milliseconds, depending on the amount of information that is being
displayed. If the frequency sweep is faster than the CRT refresh and moves
ahead of the plotter sweep, the plotter sweep will stop and wait for another
Sfrequency sweep. With each successive frequency sweep, the plotter sweep
will try to catch up; but will be unable to do so. As a result, each frequency
sweep will cause the plotter to move forward in successively smaller in-
crements until it finally reaches the end of the plot. This effect can be avoid-
ed by displaying only the Current Trace (leave VIEW B deactivated) and us-
ing a Sweep Time of 20 seconds or longer.
f. Activate the SWEEP function. Set the Sweep Time so that the sweep rate is slow enough
to allow the recorder to respond properly.

(As previously stated, the Sweep Time should be 20 seconds or longer. The 3585A UN-
CAL indicator must be off.)

g. Activate the - [[c) TRIGGER function. Reset and arm the frequency sweep by press-
e (-

h. Select the Plot 2 function by entering [E) [.2. I
Wait until the plotter moves to the starting point and the pen goes down.

i. Start the sweep and plot by activating the TRIGGER function or by applying a sweep
trigger to the EXT TRIGGER IN connector.

(Upon completion of the Single sweep, the pen will lift and move to the upper right-
hand corner of the grid.)

J. To initiate a new plot, repeat Steps g through i.

Manual Mode Plotting
The Plot 2 function can also be used in the Manual mode:
a. Select the desired Manual frequency.
b. Activate the Plot 2 function.
(The plotter will move to the Manual frequency point and then the pen will go down.)
¢. Tune the Manual frequency with O or by Step or Numeric Entry.
(The plotter will track the Manual frequency as it is tuned by Continuous Entry; or will

slew to the new Manual frequency selected by Step or Numeric Entry. The pen will stay
down and remain at a constant amplitude until the plotter reaches the new Manual fre-

quency.)
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CHAPTER 2
BASIC OPERATING PROCEDURES

This chapter describes a basic six-step procedure for making swept signal-analysis measurements using
-the 3585A. Additional topics include:

Special Measurement Techniques
Improving Noise-Free And Distortion-Free Dynamic Range
Amplitude Frequency-Responsc (Network Analysis) Measurements Using the Tracking Generator

SIX STEP OPERATING PROCEDURE

Most signal-analysis measurements can be made in six easy steps:

1.  Press .

2. Select the desired input and connect the signal source.

3. Adjust the frequency parameters to obtain the desired frequency display range.

4. If necessary, adjust the Resolution Bandwidth and/or Video Bandwidth parameters to
obtain the required sensitivity, resolution and display smoothing.

5. Select amplitude display units and, if necessary, adjust the Reference Level.
6. Measure frequency and amplitude of on-screen responses using the tunable Marker.

The detailed aspects of each step are given in the following paragraphs.
STEP 1: Press (a5

The |,,',:<§gg) function provides a convenient starting point for nearly all measurements. Presctting forces
all parameters to their turn-on states and initiates an Automatic Calibration cycle. The preset opera-

tion does not erase portions of memory in which the ““B’’ Trace, control settings and calibration con-
stants are stored.

REF -25.0 dBm MARKER 20 000 000.0 H=x
10 dB/D1IV RANGE -25.0 dBm —97.1 dBm

With full span, zero re-
sponse may mask Iow\
frequency signals. |-t eeopeo-- TTTTRTTTTYTTTTTTT R B

0 KH=zx VBW 30 KH=z

CRT Display After (no input signal)

CENTER 20 000 000.0 Hze SPAN 40 00D 000.0 Hx
RBW 3 ST .2 SEC
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AUTO REF LVL

In the preset state, the and [{% functions are activated and the 50-ohm Terminated input is
selected. Both Range and Reference Level are initially preset to + 30 dBm. (With no signal applied to
REF LVt

the input, the instrument automatically downranges to —25 dBm.) With ([l_—]“":ﬁx activated, the
==

Reference Levelis coupled to Range and, therefore, remains equal to the Range setting.

Presetting establishes a full 0 Hz to 40 MHz Frequency Span with a Center Frequency of 20 MHz and a
0.2-second continuous sweep. This provides a broad “‘instant’’ view of the entire spectrum which, in
most cases, will allow you to quickly locate and ‘‘zoom-in’’ on the major signals of interest. The peak
detection system that is used in the 3585A insures that the peak of any response that protrudes through
the noise is retained and displayed at a point on the CRT trace. Therefore, if a response is present
anywhere in the span, you will be able to see it unless it is masked by the analyzer’s zero response which
appears at 0 Hz. If the signal that you wish to measure is lower than about 300 kHz, the full span may
not provide the resolution needed to separate it from the zero response. This situation can be quickly

remedied by simply decrementing the Stop Frequency (with ([ E] ) until the signal becomes
distinguishable. il . l

The Resolution Bandwidth and Video Bandwidth parameters are preset to 30 kHz and the Sweep Time
is preset to 0.2 seconds. These Bandwidth and Sweep Time settings are the prefiirgd or ‘‘optimum’’
settings for the full 40 MHz span. Once these settings are established, the function (also
activated by ) will automatically set the Resolution Bandwidth and Video Bandwidth to main-
tain proportional resolution and display smoothing as the Frequency Span is narrowed. It will also
automatically adjust the Sweep Time according to the Frequency Span and Bandwidth settings to
maintain the maximum-calibrated sweep rate. This convenient coupling arrangement allows the
operator to initially concentrate on adjusting the frequency parameters to obtain the desired frequency
display range. Once the frequency parameters have been set, the Bandwidth and Sweep Time
parameters can be individually adjusted to meet specific requirements and, where necessary, the coupl-
ing can be deactivated. The UNCAL indicator, located in the RBW, VBW, ST control block, lights

whenever the manually-selected sweep rate is too fast to maintain calibration.

If you require specific Bandwidth and Sweep Time settings, you may, of course, select them at the
onset of the measurement. In most cases, however, it is best to start out using the automatic settings
and then make any fine adjustments needed to obtain the required results.
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STEP 2: Select the desired input and connect the signal source.

Input Selection

Mo

IMPEBANCE————
500 750

ER N

TERMINATE

STEP 2

Input Selection

HIGH-IMPEDANCE INPUT: ac
coupled; Input impedance is O
1 M, shunted by < 30 pF. o

MAX 42V Pk
iMn 30pF

MAX 13V Pk
50-75n

TERMINATED INPUT: Provides
—50 Q or 75 Q dc-coupled ter-
mination.

To use the Terminated input, select the desired terminating impedance by pressing the

mn

S0n

or

.:1 o J| IMPEDANCE key. ( automatically activates the Terminated input and selects the 50
ohm termination.) The IMPEDANCE key will light to indicate that the Terminated input is activated;

the TERMINATED light, directly below the IMPEDANCE key, will light to indicate that the input is
terminated. The TERMINATED light also indicates the impedance to which the instrument is

automatically calibrated for dBm measurements (i.e., dBm/50 Qor dBm/75 Q).

To use the High-lmpedance input:

a. Select the desired calibration impedance by pressing OR

50

(o] -

(The calibration impedance is the impedance to which the instrument is automatically calibrated
for dBm measurements; i.e., dBm/50 Q or dBm/75 Q. For measurements in dBV or volts, the IM-

PEDANCE setting is arbitrary.)

MmN

b. Activate the High-Impedance input by pressing

™0

The |C'::|] key will light to indicate that the High-Impedance input is activated. The [o] or

(o] key will go out but the 50 Q or 75 @ TERMINATED light will stay on to indicate the

calibration impedance and also to indicate that the Terminated input is terminated with a 50 Q or

75 @ dummy load.

3-2-3



STEP 2

Connect Signal Source

The Terminated input is dc coupled. Peak (combined ac/dc) input levels
exceeding + 13 volts will activate the protection circuit but may still damage

the input circuitry. *

RF input levels exceeding +5.25 V peak at the High-Impedance input may

damage the input circuitry (see Chapter 4.for details). The peak (combined
ac/dc) input level applied to the High-Impedance input must not exceed

+42 volts.

Connect The Signal Source To The Selected Input

AUTO

With |[io’}} activated, the 3585A will automatically select the proper Range according to the

REF LvL

amplitude of the ac input signal. With % also activated, the Reference Level will automatically
=

change in 5 dB increments along with the Range setting. Since the Reference Level was initially set

equal to the Range with , it will remain equal to the Rangc until it is manually changed. Unless

the input-signal level is well below — 25 dBm, this will automatically place the largest input-signal com-

ponent at or near the top of the screen.

REF VL

TRACK R‘AI::GOE
With L—_O_] activated, Reference Level

automatically set equal to RANGE. Largest input-
signalresponse at or near top of screen.

REF 5.0 dBm

MARKER 20 000 000.0
10 dB/DIV RANGE S.0 dBm -36.9 dB

sets RANGE automatically according to
input-signal amplitude.

Hx

----- R e B T e et LT T (e

'CENTER 20 00D 000. 0 MHx SPAN 40 000 000. 0 H=z
RB 30 KHx ST .2 SEC

W 30 KHzx vBw

Input Signal Applied

*When the Protection circuit is activated, the Terminated input opens and the 50 Q or 75 Q TERMINATED light goes out. To
reset the Protection Circuit, disconnect the signal source and then press any of the IMPEDANCE keys.
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STEP 3

Adjust Frequency Parameters

‘ STEP 3: Adjust the frequency parameters to obtain the desired frequency display range.

REF .0 dBm
0 dB/DlV

FREQUENCY SPAN

MARKER 1 000 000.0 H=z
RANGE .0 dBm .0 dBm

CENTER 1 000 000.0 H=z

RBW 1

START
FREQUENCY

KHz

VBW 300 Hz

CENTER

FREQUENCY

. There are two basic methods for setting the frequency display range:

1. Enter Center Frequency and Frequency Span

OR

2.  Enter Start Frequency and Stop Frequency

SPAN 100 00C.0 H=z
ST 1.0 SEC

STOP

FREQUENCY
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STEP 3

Cent

er Frequency Entries

Entering Center Frequency and Frequency Span

Center Frequency and Frequency Span entries are generally used to display and measure a specific
component within the input-signal spectrum or to examine a group of closely spaced signals such as a
modulated carrier and its side frequencies; IM distortion products, noise sidebands, etc.

Center Frequency

The first step is to set the Center Frequency so that the major signal of interest is in the center of the
screen. This can be done using any of three entry methods:

a.

3-2-6

1. Marker/Counter Entry:

MARKE R

Marker Eniry: With activated, set the Marker to the peak of the signal of in-
terest with . Then, press . (This sets the Center Frequency equal to the

Marker frequency.)

Counter Entry: Because of the limited frequency resolution and accuracy of the
Marker, a response that has been moved to the center of the screen by Marker Entry
may move off center as the Frequency Span is narrowed. This effect can be avoided by

using the COUNTER function:

REF .0 dBm COUNTER 1 OO0 00C. 1 Hz REF .0 dBm COUNTER 1 000 000.1 H=z
10 &B/D1V RANGE .0 dBm -4.,6 dBm 10 dB/D1V RANGE .0 dBm ~5. 6 dBm
T T
1
t
I
i
1
]
!
i -
I
--l---T1T~-~4~-—~—F - - -p =t ==t - - ---frr--tr--—3-——-"—-tFr-4-~--"Fr--"t1-—---f-~-=—-F- -
]
1
4 n I +-

CENTER 20 000 000. 0 Hz
RBW

SPAN 40 000 000.0 Hx
30 KHz VBY 30 KHz S

T .2 SEC

WARKER COUNTER
With and activated, set the Marker
at least 20 dB above the noise floor on the skirt {or
peak) of the response that is to be moved to the
center of the screen. Allow time for the
"“COUNTER’’ reading to appear in the top-right
corner of the screen.

(The '"COUNTER’' reading indicates the
true signal frequency at the peak of the
response on which the Marker is posi-
tioned.)

CENTER 1 000
RBY 30 KHx

SPAN 40 000 000.0 Mz

1 Hx
VBW 30 KHx ST .2 SEC

b. Press .

(This sets the Center Frequency equal to
the '"COUNTER’' frequency.)



STEP 3

Center Frequency Entries
. 2. Continuous Entry

[~ 4
Activate ; then move signal of interest to center of screen with . Continuous
Entry resolution is 0. 1% of Frequency Span; i.e., 40 kHz fora40 MHz Span.

3. Numeric Entry: EEEE
Center Frequency is settable within the range of 0 Hz to 40.1 MHz with 0.1 Hz resolution.

NOTES

1. If the frequency of the signal to be measured is lower than about 300 kHz,
the full Span will not provide the resolution needed to separate that signal
Sfrom the zero response on the CRT screen. To improve the resolution,
simply decrement the Stop Frequency ( [[sie [Q ) until the signal

- - - FREQ
becomes distinguishable. SSS

2. With a 40 MHz Frequency Span, a Center Frequency change greater than
— 0.1 Hz will set the Start Frequency lower than 0 Hz; and a change greater
than + 100 kHz will set the Stop Frequency higher than 40.1 MHz. When the
Start or Stop frequency limit is exceeded the “‘out of range’’ portion of the
CRT trace is blanked and the ““SWEEP SPAN LIMITED’’ message appears
on the screen. This effect can be ignored since the limited sweep span condi-
tion will be corrected when the Frequency Span is narrowed in the following

‘ step.
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STEP 3

Frequency Span Entries

Frequency Span ’

Once the signal has been moved to the center of the screen, the Frequency Span can be narrowed to
display the frequency range of interest above and below that signal. As the Frequency Span is nar-
rowed, the Resolution Bandwidth and Video Bandwidth settings are automatically narrowed to main-

tain proportional resolution and noise averaging; the Sweep Time is automatically adjusted to main-
tain the maximum-calibrated sweep rate.

NOTE

Changing the Frequency Span changes the displayed frequency range sym-
metrically about the Center Frequency and, therefore, does not affect the
Center Frequency setting. Frequency Span refers to the total displayed fre-
quency range; divide by 10 to determine Frequency Span per division.

The Frequency Span can be narrowed using either of two methods:

I. StepEntry:‘ PR ” @ @

Steps change the Frequency Span to the next valueina l, 2, 5, 10 sequence.

2. Numeric Entry:

Frequency Span is settable within the range of 0 Hz to 40.1 MHz with 0.1 Hz resolution.

REF .0 dBm COUNTER 1 00O 000.1 Hz REF .0 dBm MARKER 1 000 000.1 Hz .
10 dB/DIV RANGE .0 dBm ~-S5.6 dBm 10 dB/D1V RANGE .0 dBm -5.8 dBm

) T
! | A

i /

|
4
|
1
'
!

/\\
N L

\ IVIVAA
\ ./

-
4

A1
]
]
: }
! [
1 000 000. 1 Mx SPAN 40 000 000.0 H=x CENTER 1 000 000.1 H= SPAN 20 000. 0 H=x
RBY 30 KH=x VBY 30 KHz ST .2 SEC RBY 300 Hz VBW 1 KHx ST .8 SEC
a. Signal in center of screen with limited sweep b. Frequency Span narrowed about Center fre-
span. quency to obtain required resolution. RBW,
VBW and ST parameters are set automat-

ically.

{Observe that the peak of the response is
skewed slightly off center. This frequency
skew, caused by sweep dynamics, can be
minimized by increasing the Sweep Time.) .
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STEP 3
Start/Stop Entries

Entering Start and Stop Frequencies

Start and Stop frequency entries provide a convenient way to display a specific range of frequencies.
For example, a Start Frequency of 5 kHz and a Stop Frequency of 55 kHz can be used to fully display
the fundamental through fifth harmonics of a 10 kHz signal:

REF .0 dBm MARKER 10 000.0 Hz
10 dB/DIV RANGE .0 dBm ~4.4 dBm

——

N *L ______

iR
/11 |

START 5 000.0 Hz STOP 55 000.0 Hz
RB¥ 300 He VBW 1 KHz ST 1.2 SEC

Prefacing the Start Frequency or Stop Frequency automatically displays the Start and Stop frequencies
in place of Center and Span. The Start and Stop frequencies will continue to be displayed until Center
Frequency, Frequency Span or CF Step Size is prefaced; Center Frequency is changed by Marker or
Continuous Entry; a Manual frequency is entered or or is pressed.

Changing the Start Frequency and/or Stop Frequency changes both the Center Frequency and the Fre-
quency Span. The 3585A will automatically calibrate at the Center Frequency and will automatically
set the Resolution Bandwidth, Video Bandwidth and Sweep Time according to the Frequency Span.*

Start and Stop frcquencies can be entered three ways:

1.  Numeric Entry: [] OR 5.52:' §§§§

The Start Frequency and Stop Frequency parameters are settable within the range of 0 Hz
to40.1 MHz with 0.1 Hz resolution.

2. StepEntry: 5]l OR {i5e) | O [ﬁ}

Steps change the Start Frequency or Stop Frequency such that the Frequency Span is at
the next valueinall, 2, 5, 10 sequence.

3.  Offset Entry:

Offset entries allow you to quickly set Start and Stop frequencies or ““zoom in’’ on a
signal of interest using the Marker.

*1f the Center Frequency is Jower than 150 kHz, the calibration is performed at 150 kHz.
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STEP 3
Start/Stop Entries

Example Offset Entry”

REF .0 dBm OFFSET .0 H=x REF .0 dBm OFFSET 800 000.0 Hz
10 d4B/DIV RANGE .0 dBm .0 dB 10 dB/0IV RANGE .0 dBm 2.3 d8
T 13
| :
1 '
] i
1 '
1 1
' ]
! ]
i 7
] t
——-———1-—:—-————-——‘——————"————'—--——ﬂ —_—— e - —-——-1——————1—-——-———- - ] = - e ——
) '
. . T 1
L4 L
1 1
1 ]
i !
] ]
' 1

CENTER 20 000 000.0 H=z

SPAN 40 000 000.0 Hz
RBW 30 KHz= VBW 30 KHz ST

SEC

a. Set the Marker to the desired Start (or Stop)

Frequency with O
Activate and then press .

CENTER 20 000 000.0 Hz

SPAN 40 000 000.0 Hz
W 30 KHz  VBW 30 KHz ST .2 SEC

b. Setthe Marker to the desired Stop (or Start)

Frequency with Q

REF .0 dBm OFFSET 800 000.0 Hx
10 d8/D1V RANGE .0 dBm -7.9 dB
T
d
I
i
]
SR U SN S & _1r_____ DN N R
]
i
)
i
. I 1 *
)
]
t
START 8 600 000.0 H STOP 10 400 000.0 Hz
RBW 3 KHz VBV 10 KHz ST .2 SEC

C.

Press'

(This sets the Start and Stop

frequencies equal to the left and right

Marker frequencies, respectively; and sets the Frequency Span equal

to the “OFFSET"’ frequency displayed in top-right corner of screen.

Note that the Markers can be placed at either end of the Span. Press-
ing automatically displays ‘START" and 'STOP" in place of

“CENTER’’ and "SPAN"".}

* After entering Start and Stop frequencies with Offset 1o Span, deactivate Offset so that the Marker readout will indicate ab-

solute frequency and amplitude.
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STEP 4
Adjust RBW

STEP 4: If necessary, adjust the Resolution Bandwidth (RBW) and/or Video Bandwidth (VBW) parameters to
obtain the required sensitivity, frequency resolution and display smoothing.

Resolution Bandwidth

The Resolution Bandwidth settings that are selected automatically generally provide adequate resolu-

tion and a good aspect ratio. However, the automatic RBW settings may not provide the noise-free

dynamic range required for your specific measurement or the resolution needed to separate closely

spaced signals within the selected frequency span. To improve the sensitivity and frequency resolution,

simply narrow the RBW one or two steps by pressing " P
reduces the noise level by about 4.5 dB.) When the RBW is narrowed,

automatically increase to maintain absolute calibration.

COuPLED
T0 SPan

With - activated, VBW is coupled to RBW. Therefore, a change in the
RBW setting will also change the VBW setting. Changing the VBW does not

affect the RBW.

REF -2.8 dB

10 dB/D1V RANGE .0 dBm

.1 dBm

NOTE

MARKER 1 000 000.0 Hz

REF -2.8

dB
10 dB/D1IV

(Narrowing the RBW one step

the Sweep Time will

MARKER 1 D00 DOOD. D H=z

RANGE .0 dBm

-5.8 dBm

N
[\
[\

\

1

1

1

[}

i
q-

b

/
/.

\I

A

b — =

- -~ - 4

JRREER RN SRR m—

wﬁi/ :
l

CENTER 1 000 000.0 Hx
RBY 100

Hx VBW 300 Hx

SPAN S 000. 0 Hz
ST 4.0 SEC

Closely spaced signals in 5 kHz Span unresolved

with 100 Hz RBW (automatically selected).

|

!

3

CENTER 1 000 000. 0 Hz
RBY 1

O Hx

VB¥W 30 Hz

SPAN S 000. 0 Hz

ST 100 SEC

Signals resolved by narrowing RBW 10 10 Hz {two
steps); VBW tracks RBW; ST increases to 100
seconds to maintain absolute calibration.

3-2-11



STEP 4
Adjust VBW

Video Bandwidth

The Video Bandwidth (VBW) settings that are selected automatically provide a minimum amount of

video filtering. To measure low-level signals that are near the noise floor, it is generally necessary to

narrow the VBW at least one or two steps below the automatic setting. This can be done by pressing

O or by Numeric Entry. The most effective video filtering is obtained when the VBW is

10% 1o 1% of the Resolution Bandwidth. Narrowing the VBW automatically increases the Sweep

Time.
REF .0 dBm MARKER 1 000 000.1 Hz REF .0 dBm MARKER 1 000 0O00.1 H=z
10 d4B/D1V RANGE .0 dBm -5. 8 dBm 10 d8/D1V RANGE .0 dBm -5, 2 dBm
A A
A 1\
A\ A
\ [\ h I\ \
: . K
e A e D e I AN I
7=\ AV
WA WA R AR WAL NES
h ¥ A\,....,/ : V| \d
CENTER 1 000 0G00.1 Hz ' SPAN 20 000.0 Hz CENTER 1 000 000.1 Hx : SPAN 20 000.0 Hz2
RBY 300 H=x VBY 1 Kéx ST .8 SEC RBY 300 H= VYBY 3 H= ST 80.8 SEC

Low level harmonics masked by noise with 1 kHz
VBW (automatically selected).

Narrowing VBW to 3 Hz (1% of RBW) reduces the
noise variations, making it easy to see the low-
level harmonics. (This also increased the Sweep
Time and eliminated the frequency skew.)

NOTES

1. To measure impulse noise, the Video Bandwidth must be equal to or

wider than the Resolution Bandwidth.

2. When measuring random noise spectral density using the 3585A NOISE
LVL function, the Video Bandwidth setting is arbitrary. (The 35854 inter-
nally selects the 100 Hz VBW during its noise measurement routine.)

3. To measure the rms value of the average noise appearing on the CRT, the
VBW must be narrowed to 1% of the Resolution Bandwidth (or narrower).
Add +2.5 dB to the displayed average noise level to compensate for the
instrument’s log converter and average-responding detector.
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STEP b

Select Amplitude Display Units

STEP 5: Select amplitude display units and, if necessary, adjust the Reference Level.

Select Amplitude Display Units

At this point, the Reference Level, Range and Marker amplitude are displayed in dBm/50 ohms or
dBm/75 ohms, depending on the calibration impedance you selected in Step 1. If you wish to make

measurements in dBV or rms volts:

1. Convert the readouts to dBV by pressing || ™E& asy

2. Convert the readouts to rms volts

hHy

by pressing .

NOTES

1. Converting the Reference Level readout to volts does not redefine the ver-
tical scale. The 3585A vertical scale is always in logarithmic units of “dB”’
relative to the Reference Level; the 35854 does not have a linear scale.
Reference Level voltage settability is limited to 0.1 dB (approximately 1%).

REFERENCE
2. Pressing ” LEveL l returns the readouts to ‘‘'dBm’’ or “‘dBV’’.

REF -5.2 dBm

MARKER 1 000 000.1 H=x

10 d4B/DIV RANGE .0 dBm ~5.2 dBm

e
et

e

.
T

/

1]

\i\
4 _.:......_._..._.
L]

\

vARWWY

- .

L1
\‘

CENTER 1 000 000.1
RBW 300 Hz

E=8) OR

Hz SPAN 20 000.0 Hzx
VBY 30 Hz ST 7.0 SEC

REFERENCE
LEVEL
— )

Displays REF, RANGE and Marker amplitude in "*dBm’* (50 Q or 75 Q).

REF -~18. 2 dBv MARKER 1 OO0 000. 1 Hz
10 dB/D1V RANGE -13.0 dBv -18. 2 dBv

REF 123 mV

MARKER 1 000 000.1 Hz

10 4B/D1V RANGE 224 mV 123 mV

A

[

REFERENCE phatd
LEVEL aBYv
my

Displays REF, RANGE and Marker amplitude
in “dBV’' (1 Vrms = 0 dBV).

LEVEL

Displays REF, RANGE and Marker amplitude in rms

volts.
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STEP 5

Adjust Reference Level

Reference Level Adjustment

The 3585A Reference Level is settable from 100 dB below the RANGE setting to 10 dB above the
RANGE setting (0.1 dB resolution). The ability to adjust the Reference Level makes it possible to
move any response within the 110 dB adjustment range to the top of the screen for measurement.
There are two major reasons for doing this:

I.  The amplitude accuracy at the top of the screen is substantially better than it is at lower
levels.

2. Signals at the top of the screen can be expanded vertically by reducing the Vertical Scale
(dB/DI1V) setting. Vertical expansion improves the amplitude resolution and accuracy.

Also, with a narrow Resolution Bandwidth the noise level may be so low that it is below the bottom

line of the CRT graticule. By lowering the Reference Level, the noise floor and any low-level signals
can be moved onto the screen for measurement.

For general-purpose measurements where optimum amplitude accuracy is not required, the Reference

Level is normally adjusted so that the peak of the largest response to be measured is at the top of the
screen. This minimizes scale errors within the measurement range being used and provides maximum
vertical display range. For applications requiring high amplitude accuracy, the individual signals of
interest are moved to the center of the screen (by adjusting the Center Frequency) and are then moved
to the top of the screen by adjusting the Reference Level. The most accurate point on the CRT display

is the Reference Level at the Center Frequency or Manual frequency (i.e., the frequency at which the
Automatic Calibration is performed).

NOTES

Points on the CRT trace will not respond to a change in Reference Level (or
any other parameter) until they are updated by the frequency sweep. For this
reason, it may be beneficial to adjust the Reference Level before making
RBW/VBW adjustments that will increase the Sweep Time.

Lowering the Reference Level (rotating CCW) moves low-level
signals closer to the top of the screen.

The Reference Level can be set equal to the RANGE at any time by simply
turning "t off and then back on.

=3
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STEP 5

Adjust Reference Level

The Reference Level can be adjusted using any of four different techniques:

1. Continuous Entry:

REF LVL

Activate and move the signal of interest to the top of the screen using the-

Continuous Entry control . Continuous Entry resolution is 0.1 dB.

2. Marker Entry:

MARKER

With activated, set the tunable Marker to the peak of the response that is to be
moved to the top of the screen; and then press . (This sets the Reference Level equal
to the Marker amplitude.)

3. Step Emry:[r REpEyEyee ]OR e l@ @

Steps change Reference Level by 5% of amplitude display range; i.e., 5 dB, 2.5 dB, 1 dB
or 0.5 dB,depending on Vertical Scale setting.

. [ 13 1) [ 11l
4. Numeric Entry: " RETETRLCE ] st OR HH
11 ot asBw

Settability is 100 dB below Range to 10 dB above Range, 0.1 dB resolution.

Vertical Expansion

Reducing the Vertical Scale (dB/DI1V) setting expands the vertical scale downward from the Reference
Level. Vertical expansion improves the amplitude resolution on the CRT trace and also improves the
Marker amplitude resolution and accuracy.

The 3585A has four Vertical Scale settings; 10.dB, 5 dB, 2 dB and 1 dB per division. With ten vertical
divisions, these settings provide a display range of 100 dB, 50 dB, 20 dB or 10 dB, respectively:

Vertical Display Marker Amplitude Reference Level
Scale Range Resolution Accuracy Degradation®
10dB/DIV 100dB 0.1dB +0.1d8B
5 dB/DIV 50dB 0.05dB +0.1dB
2 dB/DiV 20d8B 0.02dB none
1 d8/DIV 10d8 0.01dB none

*When the Marker is at the top of the screen, the Marker amplitude accuracy is equal
to the Reference Level accuracy. When using the 10 dB/DIV or 5 dB/DIV Vertical
Scale setting, add = 0.1 dB to the Reference Level {and Marker} amplitude accuracy
specification.

The Vertical Scale setting can be changed two ways:

1. Step Emry:LL aa/or ] IO

Steps select next available setting.

2.  Numeric Emry: FHH
ases

Enter specific .:tting. (Entries that select unavailable settings are not accepted.)

3-2-15



STEP 5

Vertical Expansion

Here is a technique for moving a signal of interest to the top of the screen and expanding it vertically:

REF -20.0 dBm MARKER 20 070.1 Hz REF —80.8 dBm MARKER 20 070.1 Hz
10 dB/D1V RANCE -20.0 dBm -80. 8 d8m 10 4dB/D1V RANGE -20.0 dBm ~-B1. 0 dBm
y m— ial

/ ! / T\
i \ i
l[ | [ Nydvvsriidondies
7\L ______ R N

| \
[ ]\ I\ i
/ | \

A !
i

=

———p e e L - 4

T
1
[}

QU DY SN SIS QG (R FE E—

CENTER 20 070.1 Hx SPAN 25 000. 0 Hz CENTER 20 070.1 Hz SPAN 25 000. 0 Hz
RBY 300 Hz VBW 30 H=x ST 8.8 SEC RBW 300 Hz VBW 30 Hz ST 8.8 SEC
MARKER
a. Set Marker to peak of signal with b. Move signal to top of screen by pressing
REF L .

{This could also be done by Con-
tinuous, Step or Numeric Entry.)

REF -80.8 dBm MARKER 20 070.1 H=z
1 dB/D1V RANGE -20.0 dBm -81.01 dBm
|
-t-f1-t-=-d---F--Hl---F--$--4- - -JH- -
I
i
"
]
'
]
]
CENTER 20 070.1 H= SPAN 25 000.0 Hz
RBW 300 Hz VB¥ 30 Hx ST 8.8 SEC

c. Reduce the Vertical Scale with 1 Qnor by Numeric Entry.

(Observe that "MARKER'" amplitude readout now has two fractional
digits. With 1 dB/DIV, Marker amplitude resolution is 0.01 dB.)

NOTE

Signals that are above the Reference Level will overdrive the display as
shown. This will not damage the instrument nor degrade its performance.

3-2-16



STEP 6 /2= =
Measurements @&
. STEP 6: Measure frequency and amplitude of on-screen responses using the tunable Marker.

Absglute Measurements

MARKER

With ‘(z]} activated, set the tunable Marker to the point of interest on the CRT trace using the Con-
tinuous Entry control O . Read the absolute frequency and amplitude directly from the

“MARKER”’ readout in the upper right-hand corner of the screen.

Precise Frequency Measurement Using The Counter

The Marker’s frequency resolution and accuracy is limited by the point-by-point display and sweep
dynamics. To precisely measure the frequency of a signal that is producing a response, use the
COUNTER function:

1. Set the Marker at least 20 dB above the noise floor on the skirt (or peak) of the response to
be measured.

COUNTER

2.  Activate ; allow time for the COUNTER reading to appear in the upper right-hand
corner of the CRT screen. (The COUNTER reading does not appear until the frequency
sweep passes through the Marker frequency.)

3. The COUNTER reading indicates the true signal frequency at the peak of the response on

‘ which the Marker is positioned. The Marker does not need to be at the peak of the
response.
REF -20.0 dBm MARKER 10 020 0U0O. O Hzx REF -20.0 dBm COUNTER 10 035 000.0 Hz
10 dB/DIV RANGE -20.0 dBm ~21.0 dBm 10 4B/B1V RANGE -20. 0 dBm -21.0 dBm
SO TRV N N T I S S . — SN IS N N ARV | PN U S A R

[ R B

CENTER 10 000 000.0 Hz SPAN 20 00D 000.0 Hz CENTER 10 GOD 000.0 Hz SPAN 20 DOO 000.0 Hz
RBY 30 KHx VBV 30 KHz ST .B SEC RBW 30 KHz VBY 30 KHz ST .8 SEC
a. Peak of 10.035 MHz response displayed at b. ""COUNTER’ frequency readout indicates
10.02 MHz point on CRT ‘trace as indicated true frequency at peak of response.

by “MARKER’’ frequency readout.
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STEP 6

Optimizing Amplitude Accuracy
NOTES

1. The “COUNTER’’ amplitude readout indicates the Marker’s amplitude
on the CRT trace which is not necessarily the amplitude at the peak of the
response. To measure the peak amplitude of a response, the Marker must be
set'to the peak of that response.

2. The counting operation, performed each time the frequency sweep passes
through the marker frequency, will sometimes produce dynamic “‘glitching”’
on the skirt of the response whose frequency is being counted. This does not
affect the frequency or amplitude accuracy.

3. To obtain accurate, stable Counter readings, the Marker must be at least
20 dB above the noise floor and at least 20 dB above any unresolved signal
that is inside the IF filter skirts.

4. While the Marker is being tuned, the Counter is inhibited and the readout
displays the “MARKER’’ frequency and amplitude. When the Marker
becomes stationary, the ‘““COUNTER’’ reading reappears after the Jre-
quency sweep passes through the Marker frequency.

Optimizing Amplitude Accuracy

To measure the absolute amplitude of a response with high accuracy, perform the following steps:

a. Move the response to the center of the screen by adjusting the Center Frequency.

b. Increase the Sweep Time two steps by pressing 3 [{}

c. Move the Response to the top of the screen by adjusting the Reference Level.

d. Reduce the Vertical Scale to 1 dB/DIV with ‘[ wj[ [ 3] or by Numeric Entry.

e. Set the Marker to the peak of the response and observe the amplitude reading.
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STEP 6 (o 1 ET

Relative Frequency And Amplitude Measurements

The 3585A OFFSET function can be used to measure the relative frequency and amplitude between
any two points on the CRT trace.

EXAMPLE: Measure the frequency and amplitude of AM sidebands relative to the carrier:

REF -5.2 dBm OFFSET .0 Hz REF -5.2 dBm OFFSET 4 000.0 H=z
10 dB/D1V RANGE .0 dBm .0 dB 10 dB/DIV RANGE .0 dBm -31.1 4B

I\
1\
[
[\

B A e A

I AR v o [ RV L VAR v

=

\‘i\-
_.i...._—.-.. -
L

i
'\.L_

e

\"N\
e
L

[

CENTER 1 DOO 000. 1 Hz SPAN 20 000. 0 Hz CENTER 1 00D 00G. 1 Hz SPAN 20 000.0 Hz
RBW 300 Hz VBW 30 Hx ST 7.0 SEC RBW 300 Hzx VBN 30 Hz ST 7.0 SEC
a. First, set the Marker to the peak of the carrier b. Set the Marker to the peak of the upper (or
MARKER OFFSET
with O . Then activate{@} and lower) sideband with O . (A stationary
press {@‘,}2@ . marker remains at the carrier frequency.) The

""OFFSET"" reading indicates the frequency
and amplitude of the sideband relative to the

carrier. ™

NOTE

The ““OFFSET’’ amplitude is always displayed in “‘dB’’. It cannot be
displayed in vollts.

*Meodulation percentage can be calculated by: 200 x log "' (dB/20). Where: *'dB’’ = amplitude of one sideband
relative to carrier.
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OFFSET  COUNTER

I STEP 6

Offset Counter Measurements

The COUNTER function can be used in conjunction with the OFFSET function to very accurately
measure the frequency difference between two signals.

EXAMPLE: use the Counter to precisely measure the frequencies of the AM sidebands relative to the
carrier. (This is a more accurate version of the AM measurement given in the preceding example.)

REF -5.2 dBm
10 dB/D1V

OFS CNTR .0 Hz
RANGE .0 dBm .0 dB

REF

10 dB/D1V

-5.2 dBm OFS CNTR 4 003 S Hz
<B

RANGE .0 dBm ~31.

i

[

-
e
|t

(S,

|

__{"\_________

B e SN SR
/ \

[]} 1

W/
Moy

WOV S VAR Y.

Y WA S RV S

e e Sk

CENTER 1 000 000. 1 Hx
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SPAN 20 000 O Hz

300 Hz VBW 30 H=z ST 7.0 SEC

COUNTER

With and. actlved set the Marker

to the peak of the carrier with . Allow
time for the "COUNTER’"’ reading to appearin

the top-right corner of the screen. Then acti-

vate and press .

(The *“COUNTER’’ reading indicates the

true absolute carrier frequency. Press-

ing stores the ‘“COUNTER’’

in the Offset Register.)

reading

CENTER 1 00D 000.1 H=
RB¥W 300 Hx ve

SPAN 20 000.0 Hz

W 30 H=zx ST 7.0 SEC

Set the Marker to the peak of the upper {or
lower) sideband with O . Allow time for

e ""OFS CNTR'’ reading to appear. As indi-
cated by the "OFS CNTR’’ reading, the true
difference frequency is 4,003.5 Hz as oppos-
ed to the 4,000.0 Hz reading obtained in the
preceding example.

(The ‘'OFS CNTR' reading indicates the dif-

ference between the carrier frequency in

the Offset Register and the counted fre-
quency of the upper sideband.)
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STEP 6 (=JF

Measure Signals In “dB"” Relative To Reference Level Using Display Line

EXAMPLE: Measure harmonics in ‘‘dB”’ relative to the fundamental:

REF -4.5 dBm MARKER 1 260 000.0 Hz REF -4,5 dBm DISPLAY LINE -38.3 dB
10 JB/D1V RANGE .0 dBm ~4.5 dBm 10 dB/DIV RANGE .0 dBm
: r ]

T

e nal

--f---H--A~-t-r--9-----+---4---fF--4

r———
|
]

—-=-H--~~-t~-t=--q9~---F--+-=---—--p ==

s

Mh.‘m-L ':A'“ Iy L B diadhe

L

i
!
i
4

STOP 10 000 000.0 Hz

START S00 000.0 H:
RB ST 3.0 SEC

Iz
W 10 KHzx VB¥ 1 KHz

MARER

START SO0 000.0 Hz

a. SetMarker to peak of fundamental with b.
O . Move fundamental to top of screen by
pressing .
NOTE

DSPL_LINE

STOP 10 000 000. 0 Hz

RBW 10 KHz VBW 1 KH=z ST 3.0 SEC

0SPL LI NE

Activate . Set Display Line to peak of

harmonic to be measured with O . The
“DISPLAY LINE’’ readout indicates the har-
monic’s amplitude in ‘'dB’’ relative to the fun-

damental; i.e., the Reference Level.

When l@} is activated, the Marker disappears from the screen and the
“DISPLAY LINE’’ amplitude is displayed in place of the “MARKER’’ (or

other) reading in the upper-right-hand corner of the screen. Pressing the
Display Line {l key clears the Display Line and its readout from the

screen; but it does not return the Marker to the screen. To restore the Marker

. . MARKER * MAN SWEEP ENTRY
and its readout, activate (o)} or l@l or [fwwa) oOr press
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NOISE LV

{C=JF SPECIAL MEASUREMENT TECHNIQUES

Set the Marker to the point of interest on the noise floor. Activate and allow time for the noise
level (““'dBm (1 Hz)'’, ““dBV (1 Hz)’’; or **VV Hz’’) to appear in place of the Marker amplitude in the
upper right-hand corner of the screen. The noise level reading indicates the rms random noise spectral

SPECIAL MEASUREMENT TECHNIQUES

NOISE LvL

Measure Random Noise Spectral Density Using The Function

REF .G dBm MARKER 1 00S 000.0 Hz
10 dB/01V RANGE .0 dBm -103 dBm (1Hz>

_______________ }

|

i

I
;

\
AW
S R

CENTER 1 000 000.0 Hz SPAN S0 000. 0 Hz
RBY 300 Hz VEBW 30 Hz ST 17.4 SEC

NOISE LVL

density at the Marker, normalized to a 1 Hz noise power bandwidth.
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NOTES

1. When the analyzer is sweeping, the sweep stops at the Marker Jrequency
lo permit the noise reading to be calculated. While the noise reading is being
calculated, the suffix of the current amplitude or noise level reading Is
displayed brighter than normal. At the end of the noise calculation, the
sweep resumes and the suffix returns to normal brightness to indicate that a
valid noise level reading is available. The noise measurement time varies
JSrom approximately 0.3 seconds to 33 seconds, depending on the RBW set-
ting. Narrow bandwidths require longer measurement periods.

2. The noise being measured must be random noise. The NOISE LVL func-
tion cannot be used to measure impulse noise or other signals containing
discrete, phase-coherent frequency components.

3. To obtain accurate noise level readings, the RBW must be narrow enough
to resolve a relatively flat portion of the noise spectrum.

4. The requirements for using the NOISE LVL and COUNTER functions
are conflicting-If the Marker is on the noise, the Counter will not operate
properly; if the Marker is on a signal, the noise reading will be inaccurate.
Therefore, deactivate the COUNTER when using the NOISE L VL Junction
(and vice-versa).

5. Changing the Marker frequency or any of the frequency or amplitude
parameters will abort the noise calculation (if any) currently in progress.



FPSET NOISE

SPECIAL MEASUREMENT TECHNIQUES (] (s

OFFSET NOISE LYL
Measure Signal-To-Noise Ratio Using The And Functions
REF -5.0 dBm OFFSET .0 Mz
10 dB/D1V RANGE -5.0 dBm .0 dB

\
Watwe,,

CENTER 10 020 000.2 Hz SPAN SO 000.0 Hz
RBW 300 Hzx VBW 30 Hz ST 17.4 SEC

MARKER
a. Setthe Marker to the peak of the signal with Q . Activate
and press . g

REF -S5.0 dBm OFFSET S 000.0 Hz
10 dB/DIV RANGE ~S. 0 dBm ~1C0 dB(1Hz)

\

l

\
|

CENTER 10 020 000.2 Hz SPAN S50 000.0 Hz
RBW 300 Hz VBW 30 Hz ST 17.4 SEC

b. Set the Marker to the point of interest on the noise floor with O . Ac-
NOISE LVYL

tivate and wait for the '‘dB {1 Hz) reading to appear.

{The "*dB {1 Hz) reading indicates the rms noise spectral density at
the Marker in a 1 Hz bandwidth re/ative to the carrier amplitude.}
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SPECIAL MEASUREMENT TECHNIQUES

Step CF Measuring Harmonic Distortion

Step The Center Frequency To Measure
Equally Spaced Portions Of The Spectrum

CENTER
FREQUENCY

Pressing [[ [Q

OR @l changes the Center Frequency in steps equal to the Center Fre-

quency Step Size. The Center Frequency Step Size is settable within the range of 0 Hz to 40.1 MHz
with 0.1 Hz resolution. It can be changed by Marker/Offset Entry, Step Entry or Numeric Entry:

Marker/Offset:

Step Entry:

Numeric Entry:

Sets CF Step Size equal to the current Marker,
Counter, Offset or Manual frequency
(whichever is being displayed).

Changes CF Step Size to next valueina i, 2,
5, 10 sequence.

Selects a specific step size; 0 Hz to 40.1 MHz,
0.1 Hz resolution.

The ability to step the Center Frequency makes it possible to survey a wide frequency range in sequen-
tial pieces with high resolution. This is particularly useful for close-in observation of equally-spaced
signals such as distortion products, modulation side frequencies, communication channels, etc. Here

are some examples:
Measuring Harmonic Distortion

REF -S5.0 d COUNTER 2 543 601.2 Hx

REF -5.0 dBm COUNTER 2 543 601.2 Hz

B
10 J4B/DIV RANGE -5.0 dBm -S.3 dBm 10 d4B/DIV. RANGE -5.0 dBm -5.3 dBm
........... SRR SR I O SN SUUN IS S SN WU S
STAﬁT S00 000.0 Hx STOP 10 O0C 000. 0 Hx CENTER 2 S43 601.2 Hx .STEP 2 S43 601.2 Hx
RBY 10 KH=z VBY 3 KHz ST 1.0 SEC RBY 10 KH=z VBW 3 KHz ST 1.0 SEC

a. Set the Marker to the peak of the fundamental

MARKER

with . Move the fundamental to
the top of the screen by pressing.
COUNIER

Activate {:o }to precisely measure the fun-

damental frequency.
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b. Move the fundamental to the center of the

screen by pressing (or by numerically

setting the Center Frequency equal to
"“COUNTER"’). Set the Center Frequency Step
Size equal to the fundamental frequency li.e.,

"*COUNTER"’ frequency) by pressing or

by Numeric Entry.



SPECIAL MEASUREMENT TECHNIQUES

Measuring Harmonic Distortion

REF -5.0 dBm COUNTER 2 543 601.2 Hz
10 dB/01V RANGE -5.0 dBm =5.3 dBm

[

il
h [
Ig\ \

il e

A

P ———
——

—

R i
[

CENTER 2 543 601.2 Hz SPAN 100 DOD. 0 Hx
RBW 1 KHx VBW 300 H=z ST 1.0 SEC

c. Narrow the Frequency Span about the Center Frequency to obtain the re-

quired resolution. If necessary, reposition the Marker to the peak of the
response.

(Due to the changes in Bandwidth and Sweep Time, the response may
have moved slightly off center.)

If you wish to measure the succeeding harmonics in ‘“dB’’ relative to the

fundamental, activate and press .

NOTE

If the harmonics to be measured are not at least 20 dB above the noise, deac-

COUNTER

tivate {B

REF ~-5.0 dBm OFS CNTR 2 543 601.2 H=z REF -5.0 dBm
10 dB/D1V RANGE -5.0 dBm -S55.8 db

OFS CNTR S 087 202.3 Hz
10 4B/DIV RANGE -5.0 dBm ~-62.7 dB

_________________________________________________________________

PR—

CENTER S 087 202.4 Hx SPAN 100 000.0 M=z

CENTER 7 8630 B803.6 SPAN 100 O0O0. 0 Hx
RBW 1 KHz VBW 300 Hz ST 1.0 SEC

x
RBW 1 KH=z VBW 300 H=z ST 1.0 SEC

Second Harmonic Third Harmonic

d. Press [ pSinien Jl {}| to display and measure succeeding harmonics.

(If desired, individual harmonics can be moved to the top of the screen

by pressing . Also, the VBW can be narrowed to obtain better

noise averaging.)
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SPECIAL MEASUREMENT TECHNIQUES
Measuring Modulation Side Frequencies

Measuring Modulation Side Frequencies

A 100 kHz span displays a 1 MHz carrier that is amplitude modulated by a signal whose frequency is

approximately 10 kHz. The display shows the carrier and the upper and lower sidebands, containing
the fundamental modulation side frequencies and their harmonics.

REF .0 dBm

MARKER 1 000 000. 3 Hz
10 dB/01V RANGE .0 dBm -3.0 dBm

[l
L[
AN

L
I i
i1 AR S

CENTER 1 000 00O, 3 Mz SPAN 100 000.0 H=x
RBW 1 KHz VBW 3 KHx ST .8 SEC

)
i
|

To individually measure the modulation side frequencies and harmonics with high resolution:

REF .0 dBm OFS CNTR .0 Hx
10 d4B/D1V RANGE .0 dBm -0 dB

I
ERiTEEE

NIVIRERARY

CENTER 1 000 000. 3 H=x

SPAN 100 O00.0 Hx
REW 1 KM= VBW 3 KHx ST .8 SEC

a. Set the Marker to the peak of the carrier with . Activate

to precisely measure the carrier frequency. Store the carrier frequency and

OFFSET

amplitude in the Offset Register by activating and pressing .
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Measuring Modulation Side Frequencies

REF .0 dBm OFS CNTR 9 956. 7 Hx
10 dB/DIV RANGE .0 dBm -12.0 d8

CENTER 1 000 O0O. 3 Hx - STEP 8 9568.7 Hx
RBW 1 KHz VBW 3 KHz ST .B SEC

b. Set the Marker to the peak of the upper {or lower) side frequency. The
"OFS CNTR"' (Offset Counter) reading indicates the difference between
the carrier frequency in the Offset Register and the counted side frequency
on which the Marker is positioned. The amplitude readout indicates that the
side frequency is 12 dB below the carrier.

Set the Center Frequency Step Size exactly equal to the "OFS CNTR’’ fre-
quency by pressing 1‘:?5‘5 or by Numeric Entry.

REF .0 dBm OFS CNTR 9 856. 7 M=z

10 dB/D1V RANGE .0 dBm -12.0 dB

[ \ ]

oo MR _ -,

B I

L N ju\_ [ I Y

bome o JRRNRHDIDN | SUUHRY A% N VO N I WO 00 R | N SO S SR

R f & f L]
vy

%_,\ \/ Wil \A
A WILY, V] A
w W

CENTER 1 008 0858.7 H= SPAN 100 000.0 Hz
RBW 1 KH=x VBW 3 KH=z ST .8 SEC

c. Move the upper side frequency to the center of the screen by pressing
(gl
(This sets the Center frequency exactly equal to the absol/ute Counter
frequency.)
COUNTER

Deactivate @ .

(The Counter is no longer needed and some of the higher order har-
monics are too near the noise to be measured with the Counter.)
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Measuring Modulation Side Frequencies

REF -15.2 dBm OFFSET 8 957.6 H=z
10 dB/D1V RANGE .0 dBm -12.0 dB

_______________ B Y A

1A / \, A

CENTER 1 009 958.7 Hz SPAN S00.0 Hx
VBW 10 H=z ST 1S.8 SEC

d. Narrow the Frequency Span about the Center Frequency to obtain the re-
quired resolution. Due to the change in Bandwidth and Sweep Time, the
response may be skewed slightly off center, making it necessary to reposi-
tion the Marker. With the marker set to the peak of the response, move the
response to the top of the screen by pressing . If you wish to
measure succeeding harmonics in ’dB’’ relative to the fundamental (rather

than the carrier) press

REF ~40.7 dBm OFFSET 19 914, 3 Hz REF -54.2 dB OFFSET 29 871.0 H=x
10 dB/DIV RANGE .0 dBm -37.8 10 dB/O1IV " RANGE .0 dBm -51.2 dB

P |
//
e~
1

B Y o S O 25 LN PO

u—:uven 1 019 913. 4 Hx STEP 9 956.7 Hz CENTER 1 029 670.t Hx STER. 8 958.7 Hx
Hz VBW 10 Hz ST 15.8 SEC RBY 10 Hz VBY 10 Hz sT 15“.\9
Second Harmonic Third Harmonic

e. Press [ '*CEE“"I‘:"'C'] {IG to display and measure succeeding harmonics.
If desired, press to move each response to the top of the screen

for measurement.
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IMPROVING DYNAMIC RANGE
Overdriving

IMPROVING THE NOISE-FREE AND DISTORTION-FREE
DYNAMIC RANGE

NOTE

The following procedures for improving the noise-free and distortion-
JSree dynamic range are intended primarily for use with the Terminated
input. The distortion characteristics of the High-Impedance input vary
according to the specific Range setting that is being used and, therefore,
do not conform to the distortion characteristics referred to in these pro-
cedures. The procedure for overdriving to improve the noise-free
dynamic range can be applied to the High-Impedance input at frequen-

cies above 200 kHz. (At lower frequencies, the noise-vs.-Range
characteristics of the High-Impedance input vary as a function of fre-
quency and source resistance.)

Overdrive To Improve Noise-Free Dynamic Range

When measuring the low-level spurious components or noise of an external source, it is sometimes
beneficial to decrement the Range one or two steps below the optimum (automatic) setting. This over-
drives the input circuitry (OVERLOAD light on) and increases the internal distortion; but it also im-
proves the internal signal-to-noise ratio, making it possible 1o measure low-level signals that would
otherwise be affected by the analyzer’s internal noise.

Overdriving will not damage the instrument as long as the input-signal level is below the maximum in-

put level printed on the front panel. The 3585A is designed to permit the inputs to be overdriven up to
12.3 dB above the Range setting.

Decreasing the Range one step (5 dB) increases the internal signal level by 5 dB and provides a cor-
responding 5 dB increase in the signal-to-noise ratio.

In the 12.3 dB overdrive region (Terminated input), the internal distortion increases predictably as a
function of the internal signal level. A 5 dB increase in the internal signal level will increase the internal
second-harmonic and second-order IM distortion by about 5 dB; and will increase the third-harmonic
and third-order IM distortion by about 10 dB. The overdrive mode can be used to locate low-level
distortion products; but it must not be used to measure distortion since the analyzer’s internal distor-
tion may significantly contribute to the measurement.
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IMPROVING DYNAMIC RANGE

Overdriving

Example Of Overdriving
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REF 3.2 dBm OFFSET 98 000.0 H=z
10 dB/D1V RANGE S. 0 dBm -87.5 dB

..... SRR S N 1

/

/
. et | N .

CENTER 20 000 000.0 Hx SPAN 300 000.0 H=z
RBW 1 KHz VBW 10 Hz ST 83.8 SEC

With RANGE set to +5 dBm, low-level spurious responses masked by the
analyzer's internal noise and the noise of the external source are difficult to see
and measure even with a narrow VBW.

NOTE
To keep the signal at the top of the screen, deactivate | o ) before chang-
ing the Range setting. If downranging causes the noise to drop below the bot-
tom of the screen, it will be necessary to lower the Reference Level to display
the noise and the low-level responses. This will not affect the overdrive

measurement.

REF 3.2 dBm OFFSET 99 D000.0 Hz
10 JdB/DIV RANGE -5.0 dBwm -90.2 JdB

CENTER 20 000 000.0 Hz SPAN 300 000.0 H=x
RBW 1 KHz VB¥ 10 Hz ST 93.8 SEC

Decrementing the RANGE to — 5 dBm (10 dB) reduces the internal noise level
by 10 dB, providing a substantial improvement in the signal-to-noise ratio. The
low-level spurious responses are still near the noise level of the external source;
but the analyzer’s internal noise is no longer contributing to the measurement.

Because of the decrease in noise, the relative amplitude of the response being
measured is about 3 dB /ower than it was previously. If downranging increases
the amplitude of a response {with respect to the signal) that response is a
distortion product.



IMPROVING DYNAMIC RANGE
Underdriving

Underdrive To Optimize Distortion-Free Dynamic Range

Downranging increases the internal signal level and improves the signal-to-noise ratio at the cost of
higher distortion. Upranging, on the other hand, decreases the internal signal level and decreases the
internal distortion but also decreases the signal-to-noise ratio.

By initially selecting a narrow Resolution Bandwidth and compatible Video Bandwidth to reduce the
noise, the distortion-free dynamic range can be optimized by simply upranging until the distortion pro-
ducts being measured either remain at a constant amplitude (with respect to the fundamental or driving
signal) or converge with the noise:

a. If the relative amplitude of a distortion product does not change significantly when the Range is
incremented, the measurement is frec of internal distortion.

b. If upranging causes the relative amplitude of a distortion product 1o decrease, internal distortion
is contributing to thc measurement. If a distortion product disappears in the noise and the
Resolution Bandwidth is already set to 3 Hz, nothing more can be done to, reduce the noise; but
the measurement at least reveals that the distortion is below the noise level.

Example Low-Level Distortion Measurement *

REF .0 dBm OFFSET 10 020.0 Hz
10 J4B/D1V RANGE .0 dBm -85.7 dB

™

\ i R EOTTT Ty S
I
/ \
/ \ \

o - vy

CENTER 1S 000.0 Hz SPAN 20 000. 0 Hx
RBW 300 Hx VB¥ 3 Hx ST 68.8 SEC

a. A 20 kHz Span displays the fundamental and low-level second harmonic of
a 10 kHz signal source whose specified second harmonic distortion is 90
dB below the fundamental. As indicated by the "“OFFSET’’ reading,
however, the harmonic appears to be only 85.7 dB down. The 3585A’'s in-
ternal second harmonic distortion is specified to be at least 80 dB below
the signal; so, in this case, internal distortion could be contributing to the
measurement. One way to find out is to ‘“zoom-in’’ on the second har-
monic, narrow the Span and Bandwidth and then increment the Range to
optimize the distortion-free dynamic range.

*This same measurement could be made much more efficiently using the 3585A’s “‘Manual mode’’ which is described in the
following chapter. The techniques illustrated in this example can be used in the Manual mode and can also be applied when
making IM distortion measurements. Internal distortion is generally not a concern unless you are measuring second or third
harmonic distortion that is more than 80 dB below the fundamental; second-order IM products that are more than 70 dB
below the larger of the two driving signals; or third-order IM products that are more than 80 dB below the larger of the two
driving signals.
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Underdriving

REF .0 dBm OFFSET 10 020. 0 Hz
10 4B/D1V RANGE -5.0 dBm -82.7 JdB

s \__-,__-_
1\
/ \
/ \

bodateccodonccponcitmaeguan

Va
- o’ .y
CENTER 15 000.0 Hz SPAN 20 000.0 H=z
RBW 300 Hz VBW 3 Hz ST B9.6 SEC

REF LviL
TRACK

b. Downranging one step {(with @, deactivated) decreases tne internal
noise level and increases the internal second-harmonic distortion making it

easy to pinpoint the second-harmonic response.

REF ~B80.0 dBm OFFSEYT 10 044.8 Hz
10 4B/DIV RANGE -S.0 dBm -83.2 d4B
/"*\\
// -

CENTER 20 044.8 H=z SPAN 100. 0 Hz
RB¥ 10 Hz VBW 1 Hz ST 31. 4. SEC

c. Second-harmonic response moved to center of screen and displayed with
100 Hz Span and 10 Hz RBW. Reference Level lowered to — 60 dBm to

display signal and noise in upper portion of CRT screen.

(The 3 Hz RBW would provide a lower noise level; but the 10:1
RBW/VBW ratio, unobtainable with the 3 Hz RBW, provides better

noise averaging.)
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IMPROVING DYNAMIC RANGE
Underdriving

REF -80.0 dBm OFFSEY 10 044.8 Hax -
10 ¢B/0TW RANGE .0 dBw -87.8 d8 ?ngnsg‘]e <6m RANGE &OD:-SET m—r?z‘.‘é adanx
Y0 Y
AP SV et IR SV VIV VY, PP A WL Y IR N
A
CENTER 20 044.8 He SPAN 100D.0 Ha2 CENTER 20 044.8 Ha SPAN 100. 0 Hx
RBY 10 Ha VBY 1 Mx ST 33. & SEC RBW 10 M= VBY 1 MHx ST 31.4 SEC

REF ~-60.0 dBm OFFSET 10 044.8 Hx
10 d4B/DIV RANGE 10.0 cdBm -95.0 dJB

T A R A e AL A
Y o iR s Pad T

_______________ SRRE IR N S SN NUIA R

CENTER 20 044.8 Hz SPAN 100.0 Hz
RBY 10 Hx VBW 1 Hx ST 31.4 SEC

d. Incrementing the Range decreases the harmonic’'s amplitude, indicating
that internal distortion is contributing to the measurement.

{As shown in the figures, the second harmonic finally converged with
the noise when the Range was incremented to + 10 dBm. With the
signal buried in noise, it was impossible to obtain an exact reading.
However, the average noise level at that point was about 97 dB below
the fundamental; so we were able to conclude that the harmonic was
at least 97 dB down and certainly weli-within its 90 dB specification.
The signal source, incidently, is the -hp- Model 239A Oscillator.)
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TRACKING GENERATOR

AMPLITUDE FREQUENCY-RESPONSE MEASUREMENTS
USING THE TRACKING GENERATOR

Tracking Generator

The 3585A TRACKING GENERATOR output supplies a 20 Hz to 40.1 MHz sinusoidal output signal
whose frequency follows or “‘tracks’’ the swept or manually-tuned frequency of the instrument. The
frequency accuracy of the Tracking Generator output signal is +1 Hz, relative to the instrument’s
tuned frequency. Amplitude flatness is +0.7 dB over the 20 Hz to 40.1 MHz frequency range. The
Tracking Generator output is dc coupled; its output imepdance is 50 ohms; and the return loss is
>20 dB. When terminated in a 50-ohm load, the Tracking Generator output level can be adjusted
from approximately — 11 dBm/50 2 to 0 dBm/50 Q using the front panel AMPLITUDE control. (The
output level cannot be programmed remotely.)

AMPLITUDE Control: Adjusts Tracking Generator
output level.

N ‘ -
i %
oFF oN %,y
- - o
CK ING

AN )
[ LINE - TRA

TUDE | amm
ENERA TOR‘3

N\,

TRACKING GENERATOR Output: Female BNC
connector; dc coupled, output impedance is 50
ohms.

& ->CAU‘!ION§

The TRACKING GENERATOR output is dc coupled. Peak (combined
ac/dc levels exceeding +0.1 volts applied to this output will affect the bias of
the output amplifier and prevent it from operating properly. Peak input
levels exceeding + 3 volts may damage the output circuitry.
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Frequency Offset

TRACKING GENERATOR

Closed-Loop Measurements

The Tracking Generator frequency can be offset up to 1.5 kHz above the analyzer’s tuned frequency
using instrument Test Mode 7. The offset procedure is as follows:

a. Press E
L) [

c. Press

b. Enter

d. By Numeric Entry, set the Center-Frequency Step Size equal to the desired frequency offset (i.e.,
0 Hz to 1.5 kHz; 0.1 Hz resolution).

e. Force an Automatic Calibration by pressing

B

f. After completing your measurement, deactivate the Test Mode by pressing ln"é’:"} .

Closed-Loop Measurement Configuration

The 3585A Tracking Generator output can be used to make *‘closed-loop™’
response measurements as typified by this setup:

amplitude frequency-

| :3(5.5: :sflic";lrtlhuvlik 20M7-40W12 SWELP! F-_:)unx[wcua NoUS [umv; RBY.vBu-ST — ]
s = = 1% Eroiices x|
Ay Ga I o J o] = | jexjoalanl BT
| . — @m—] P re—r
! :“‘:ﬁ 2 g
| | e e msm)) |
| ¢ R s [— 1
H o
e ——mene— | &5 &y 3@ '__'? |
=72 pos 'sCE pooo| | 2R
O © ©
e e Fome T o “olta _Ji

50-Ohm Output*

DEVICE UNDER
TEST

o]
c
—

*External impedance matching networks and/or terminations may be required.

Use either Input,
depending on your
specific impedance
requirements. *
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Closed-Loop Measurements

In the closed-loop configuration, the 3585A functions as a network analyzer for measuring the
amplitude-vs.-frequency characteristics of two-port networks such as filters, amplifiers, mixers, at-
tenuators, etc. The network or device to be characterized is inserted between the Tracking Generator
output and the Terminated or High-Impedance input. The Tracking Generator output then serves as
an excitation source or *‘stimulus’ for the network under test and the 3585A measures the response.
As the analyzer’s frequency is swept or manually tuned over the band of interest, the amplitude varia-
tions introduced by the network are measured and retained on the CRT, yielding an amplitude-vs.-
frequency plot of the network.

REF .0 dBm OFFSET 10 140 000.0 Hz
10 dB/D1V RANGE .0 dBm -60.0 dB
-
\\

™
N

.................... S SN T __--.\\.v./A__---

START 8 000 000.D Hzx STOP 20 000 000.0 Hzx
RBW 30 KHz VBW 300 Hzx ST .\’2 SEC

A frequency sweep from 8 MHz to 20 MHz displays the stopband response of a
9 MHz low-pass filter.

NOTE

When making swept frequency response measurements, always deactivate
AUTO AUTO

the Lj% Junction. (With activated, the instrument automatically

upranéés and downranges in response to the amplitude variations introduced

by the Tracking Generator and network under test.)
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General Device Characterization

‘ General Measurement Procedures

The following are general procedures for making two basic types of amplitude frequency-response
measurements:

1. General Device Characterization:

For general-purpose measurements where the device or network (e.g., a filter) exhibits
relatively large amplitude variations and the frequency response deviations of the 3585A and
Tracking Generator are insignificant.

2. Insertion Loss and Flatness Measurements:

To precisely measure the insertion loss (or gain) and flatness characteristics of a device by sub-
tracting the analyzer’s frequency response deviations from the measurement using the ““A-B”’
TRACE function.

General Device Characterization

a. Press . Select the desired input impedance and activate the Input that is to be used for
measurements. Enter the desired Start and Stop frequencies.

b. If you wish to adjust the Tracking Generator output level before connecting the device or net-
work to be tested, proceed as follows; if not, go to Step c.
AUTO

1. Increment the Range to 0 dBm with {freed] O] . Leave the function deactivated.

My

2. To set the Tracking Generator level in dBV or volts, press || ®egqeee @ flor (L&

m~

3. Connect the Tracking Generator output (externally terminated if necessary) to the Input that
is to be used for measurements.

4. Using the Tracking Generator AMPLITUDE control, set the Tracking Generator output to
the desired level. (The level can be read directly from the “MARKER’’ amplitude readout in
the upper right-hand corner of the CRT screen.)

¢c. With @ , set the Marker to a frequency that will produce the maximum output level of
the device or network under test.

2. Insert the device or network to be tested between the Tracking Generator output and the In-
put that is to be used for measurements. (Use external impedance matching networks and/or
terminations if required.)

AUTO
ANG|

3. With activated, allow the instrument to automatically select the appropriate Range

setting. (At this point, you may also adjust the Tracking Generator AMPLITUDE control to
. obtain the required signal level as indicated by the ““MANUAL’’ amplitude readout.)

AUTO

4. Deactivate the function.
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General Device Characterization

conT S ENGLE

d. Activate the or SWEEP function. After a complete frequency sweep has been
made, the network’s response curve will be displayed on the CRT. You may then use the tunable

Marker to measure the response in absolute units of dBm, dBV or rms volts; or use the OFFSET
function to measure the relative frequency and amplitude between any two points on the curve.

OPERATING HINTS

REF LVL
TRACH

1. To improve the noise-free dynamic range, deactivate @ and
downrange two steps (if possible) from the Range that was selected
automatically. If you are only interested in observing the stopband of a
neF L
Sfilter’s response, you may reactivate [% and continue to downrange all
the way to —25 dBm. (The OVERLOAD indicator will light to indicate that
the input is being overdriven and that the instrument will no longer meet its
distortion specifications. During network-analysis measurements, however,
the analyzer does not ‘‘see’” internal or external distortion products. As long
as the input is not overdriven to the point where excessive amplitude com-
pression occurs in the region you wish to observe, the effects of overdriving
are totally beneficial. Excessive amplitude compression begins to occur when

the input level is greater than 12.3 dB above the Range setting.)

2. To further improve the noise-free dynamic range, narrow the Resolution
Bandwidth and, for good noise averaging, set the Video Bandwidth to 1% of
the RBW.

3. For network-analysis measurements, the Sweep Time can be substantially
reduced from the automatic setting without degrading performance. The
“optimum’’ Sweep Time must be determined empirically:

a. Sweep one time across the spectrum using a relatively slow sweep rate.

b. Store the trace in ‘‘B’’ by pressing .

c. While visually comparing the ‘A’ Trace to the stored ‘‘B”’ Trace,

decrease the Sweep Time with [F==) || {} until the ‘A’ Trace begins
T g

to show signs of amplitude compression and/or frequency skew (ignore

the UNCAL light). Then, increase the Sweep Time one step with

() -
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General Device Characterization

4. When the RBW is 3 kHz or narrower and the Sweep Time is 3.8 seconcds
or longer, the frequency sweep is interrupted at 1 MHZ intervals to permit the
instrument’s local oscillator to be reprogrammed. These interruptions cause
phase discontinuities in the Tracking-Generator output. This effect can be
avoided by selecting instrument Test Mode 06 at the onset of the measure-
ment:

a. Press .
b. Enter 0] E]

c. Press . (Do not preset again until you have completed your
measuremernt.)

d. To deactivate the Test Mode, press o)

5. When the 3585A automatically calibrates, the Terminated input is inter-
nally switched to a 50-ohm or 75-ohm dummy load. During this switching
operation, the input is open for an instant during which the stored energy in
a resonant circuit may produce a voltage transient that is large enough to
“trip’’ the internal protection circuit. When the protection circuit is ac-
tivated, the input opens and the yellow TERMINATED light goes out. To
reset the protection circuit, disconnect the signal source and then press any of
the IMPEDANCE keys.

3-2-39
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Insertion Loss/Flatness Measurements

insertion Loss And Flatness Measurements

Procedure 1: Insertion loss (or gain) and flatness of unity-gain networks.

The following procedure can be used to very accurately measure the insertion loss/gain and flatness of
unity-gain ( = 5 dB) networks such as 1:1 passive or active probes, buffer stages and unity voltage gain
power amplifiers.

a. Press [fi) .

2.

3.

Select the desired input impedance and activate the Input that is to be used for
measurements.

T
ENTRY o

Increment the Range to 0 dBm with (o] LG . Leave deactivated.

Enter the desired Start and Stop frequencies.

b. Connect the Tracking Generator output (externally terminated if necessary) to the Input that
is to be used for measurements.
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4.

5.

With [[ H 31 |, reduce the Vertical Scale to 1 dB/DIV.

Set the Marker to the frequency that you wish to use as the reference frequency for your
measurement. (This is typically the Start Frequency.)

Using the Tracking Generator AMPLITUDE control, set the Tracking generator output to
the desired level as indicated by the ‘““MARKER’’ amplitude readout. (The level can be set in
dBm, dBV or volts, whichever is the most convenient.)

Store the trace in ‘B>’ by pressing
Yifw

If you do not want to display the ‘*“B’’ Trace, deactivate the function.

. Insert the network to be tested between the Tracking Generator output and the Input that is to be

used for measurements. (Use external impedance matching networks and/or terminations if re-
quired.)

2.

ViEw

A-B
Activate the function. (Leave activated.)

With the ‘““A-B’ function activated, the frequency response deviations of the 3585A’s
Tracking Generator and input channel (stored in ‘*B’’) are subtracted from the network’s
response that is currently being written into *“‘A”’. The ‘‘A-B*’ Trace, referenced to the mid-
dle horizontal line on the CRT graticule, indicates the insertion loss (or gain) of the network
as a function of frequency. The amplitude of the ‘“A-B’’ Trace, displayed only in ‘“dB”’,
can be read directly from the ““MARKER”’ readout. To measure the flatness of the response

COFFS:

curve, set the Marker to the reference frequency; activate , press and then
tune the Marker to the specific frequencies of interest. d



TRACKING GENERATOR

Insertion Loss/Flatness Measurements

‘ Procedure 2: Precise flatness measurements for amplifiers and attenuators.

a. Press

1. Select the desired input impedance and activate the Input that is to be used for measurements.

2. Enter the desired Start and Stop frequencies.

3. Set the Tracking Generator AMPLITUDE control fully counterclockwise. (If a specific
drive level is required, set the Range to 0 dBm: connect the Tracking generator output to the
3585A Input and then adjust the AMPLITUDE control for the desired level as indicated by
the “MARKER’’ amplitude readout.)

b. 1. For Amplifiers:

ENTRY

With » manually select the Range that is to be used for measurements. (Select a

Range that is high enough to accommodate the maximum output level of the amplifier.)
2. For Attenuators:

With @] , set the range to — 20 dBm.

¢. Connect the Tracking Generator output (externally terminated if necessary) to the Input that is to
. be used for measurements.

}.  Adjust the Reference Level so that the response curve is within the top one or two divisions
of the CRT graticule.*

2. With " e l O , reduce the Vertical Scale according to the maximum expected

peak-to- peak flatness variations of the amplifier or attenuator to be tested:

Maximum
Flatness Variation Vertical Scale
10 dB 1 dB/DI1V
20 dB 2 dB/DI1V
50dB 5 dB/DIV

3. Adjust the Reference Level so that the response curve is on the screen, preferably about mid-
screen.

4. Store the trace in ‘‘B”’ by pressing . H you do not want to display the ‘“B’’ Trace,
deactivate &

'

REF LVt
. *A convenient way to adjust the Reference Level for this application is with . If the Tracking Generator
output is not terminated in 50 ohms, the signal level may be higher than 10 dB above the RANGE setting, in which
case there will not be enough Reference Level adjustment range to move the response curve onto the screen. To cor-
rect this situation, increment the RANGE one or two steps.
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TRACKING GENERATOR

Insertion Loss/Flatness Measurements

d. Insert the amplifier or attenuator to be tested between the Tracking Generator output and the In-

put that is to be used for measurements. (Use external impedance matching networks and/or ter-
minations if required.)

I.

For Amplifiers:

If you wisl_m to adjust for a specific output level, set the Marker to the frequency of interest
with ; and adjust the Tracking Generator AMPLITUDE control and/ or
amplifier gain to obtain the required level as indicated by the “MARKER’’ amplitude
readout. Adjust the Reference Level as required to maintain an on-screen display. (The in-
put may be overdriven up to 12.3 dB above the Range setting; so if the OVERLOAD in-

dicator lights, you may ignore it.)

For Attenuators:

To adjust for a specific output level, set the Marker to the frequency of interest with

MARKER

; and adjust the Tracking Generator AMPLITUDE control and/or exter-
nal attenuation to obtain the required level as indicated by the ‘“MARKER”’ amplitude
readout. Adjust the Reference Level as required to maintain an on-screen display.

OR

If the attenuator under test can withstand an 11 dB increase in the drive level and the output
level is irrelevant, rotate the AMPLITUDE control fully clockwise. Adjust the Reference
Level to maintain an on-screen display.

(Increasing the drive level will improve the signal-to-noise ratio; the OVERLOAD light may
be ignored. If the attenuator’s response curve is noisy, narrow the VBW to obtain good
noise averaging and, if necessary, narrow the RBW to improve the noise-free dynamic
range. As indicated in the preceding “OPERATING HINTS’’, the Sweep Time can be
decreased from the automatic setting without degrading performance.)

f. Adjust the Reference Level so that the response curve is about mid-screen or otherwise aligned as
closely as possible with the *“B’’ Trace. (This is done so that the *‘A-B’’ trace will initially appear
about mid-screen.)

VIEW

g. Activate the TRACE function (leave activated).
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1.

2.

If necessary, adjust the Reference Level so that the entire response curve is on the screen.

To measure the flainess of the response curve, set the Marker to the reference frequency

with ; activate , press and then tune the Marker to the specific fre-

quencies of interest with @ .



CHAPTER 3
OPERATION IN THE MANUAL MODE

The purpose of this chapter is to familiarize you with the 3585A’s ‘*‘Manual mode’’ and the various
manipulative sequences that can be used to set the Manual frequency and perform real-time amplitude
and frequency measurements.

Introduction To The Manual Mode

Most spectrum analyzers have a ‘‘manual sweep’” mode which allows the operator to deactivate the
frequency sweep and manually tune the analyzer’s frequency with a knob or frequency dial. Not-
withstanding, the 3585A also has a *‘Manual mode’’ which provides this same basic capability. Unlike
traditional instruments, however, the 3585A has synthesizer tuning, automatic calibration, and
Marker/Counter functions which greatly enhance the useability of the Manual mode. In fact, the
Manual mode adds a complete new dimension to the 3585A°’s operating capabilities. Once you become
tamiliar with it, you will find that it is one of the most efficient ways to use the instrument; whether
you are operating from the front panel or remotely programming via the HP-1B.

In the Manual mode, the 3585A functions as a tunable receiver or “‘selective voltmeter’® which can be
set to any frequency within the Frequency Span. The frequency to which the analyzer is tuned in the
Manual mode is referred to as the ‘‘Manual frequency’’. The Manual frequency can be manually tuned
or ‘‘swept” using the Continuous Entry control; but more importantly, it can also be entered
numerically with 0.1 Hz resolution; it can be incremented or decremented in user-defined steps using
the STEP keys; or it can be set using the instrument’s tunable Marker. The ability to precisely set the
Manual frequency allows you to make real-time, high-resolution measurements at the specific frequen-
cies of interest without waiting for a frequency sweep.

Responses retained on
REF .0 dB MANUAL S OO0 000.0 H
screen after Manual mode g 4groiv RANGE .0 dBm ~94.6 dbm

measurement appear as [
vertical lines:

Fundamental/g
F

- e —— -

When prefaced, Manual

frequency displayed here\% o m
< S
b ] 1
MANUAL S 00D OODO. 0 Hx STEP 1_00D 000.0 Hz
RBW 10 Mz VBW 1 Hz ST 434 MR

Low-Level harmonics of 1 MHz signal quickly measured with narrow band-
width by stepping Manual frequency. Fifth harmonic is 94.6 dB below fun-
damental.
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INTRODUCTION TO MANUAL MODE

One point on the CRT trace is used to represent the Manual frequency. That point is referred to as the
‘‘Manual measurement point’’. The Manual measurement point is continuously updated to reflect the
real-time signal amplitude within the analyzer’s passband at the Manual frequency. When the Marker
is at the Manual measurement point, the Manual frequency and real-time signal amplitude can be read
directly from the ‘“‘MANUAL’’ readout which appears (in place of the ‘“MARKER?”’ readout) in the
upper right-hand corner of the CRT screen.

Narrowing the Resolution Bandwidth increases the selectivity, making it possible to separate signals
that are closely spaced in frequency. This also reduces the internal noise level which, in turn, improves
the analyzers sensitivity or ability to discern low-level signals. Narrow bandwidths require slow sweep
rates and are impractical to use when sweeping over a wide frequency range. In the Manual mode,
however, the analyzer can be quickly tuned to the exact frequencies of the signals that you wish to
measure. Narrow bandwidths can be used to resolve and precisely measure any signals within the
analyzer’s dynamic range and Frequency Span.

Another important advantage of the Manual mode is that it provides a substantial improvement in
amplitude measurement accuracy. In the Manual mode, the 3585A automatically calibrates at the
Manual frequency rather than the Center Frequency of the Span.* This virtually eliminates frequency
response errors that are normally encountered when the instrument is sweeping. The Manual mode
also eliminates amplitude compression (and frequency skew) caused by sweep dynamics.

*When the Manual frequency is lower than 150 kHz, the Automatic Calibration is performed at 150 kHz.
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MANUAL KEY FUNCTIONS (&= [

Manual Key Functions

ENTRY

The Manual mode can be selected by pressing the [fos] - key, located in the SWEEP control block; or

MAN SWEEP

by activating the function, located in the MARKER/CONTINUOUS ENTRY control block.

Pressing either key initially sets the Manual frequency equal to the current Marker frequency. The in-

CONTY

SINGLE
strument will remain in the Manual mode until the or SWEEP function is activated

or is pressed.

SWEEP

SWEEP i NG
O

CONT SINGLE ENTRY

@ @ [@J MANUAL Entry key:

a. Selects Manual mode and automatically ac-

MAN SWEEP

tivates @

b. Prefaces Manual frequency, enabling it to be
changed by Step Entry or Numeric Entry.

c. Sets the Manual frequency equal to the cur-
rent Marker frequency.”

(—— ——1 MARKER/CONT i NUOUS ENTRY@

MARKER COUNTER NOISE LvVL OFFSET
)T e
MAN SWEEP

MANUAL SWEEP key: = ["‘g:]}{[:‘,fﬂaj—[ ) HE T
REF LVL

a. Selects Manual mode and sets Manual fre-
quency equal to current Marker frequency.*

@ﬂ

b. Couples the Continuous Entry Control to the OSPL LINE

Manual frequency to permit manual frequency E}}—{ﬁ

tuning. Once the instrument is in the Manual —

mode, this function can be deactivated by
pressing the Continuous Entry ([ |} key or by

MAAXER
activating ]E’jl or any of the other Con-
tinuous Entry functions. Any of the
MARKER/CONTINUOUS ENTRY functions

can be used in the Manual mode.

*1f the instrument is alveady in the Manuval mode and the Marker is at the Manual measurement point on the CRT trace,

[l WAN SwEE®

pressing or aclivating |’n' will not change the Manual frequency.
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MANUAL MEASUREMENT POINT

The Manual Measurement Point

The CRT trace is a point-by-point plot consisting of 1,001 equally spaced points. In the Manual mode,
one of the points on the trace must be used to represent the Manual frequency. That point is referred
to as the ‘‘Manual measurement point’’.

With 1,001 equally-spaced points, the frequency spacing between points is equal to the Frequency
Span divided by 1,000. For example, if the Frequency Span is 40 MHz, the frequency spacing between
points is 40 MHz/1,000 = 40 kHz. Therefore, if the Frequency Span is 40 MHz and the Start Frequen-
cy is 0 Hz, there will be points at 0 Hz, 40 kHz, 80 kHz, 120 kHz, etc.

Since the Manual frequency is settable anywhere in the Span with 0.1 Hz resolution, the Manual fre-
quency may either correspond to the frequency of a specific point or be between two points. For in-
stance, the Manual frequency could be set to exactly 40 kHz, corresponding to the 40 kHz point; or it
could be set t0 49,123.4 Hz which is between the 40 kHz and 80 kHz points. When the Manual fre-
quency corresponds to the frequency of a specific point, that point automatically becomes the Manual
measurement point. When the Manual frequency is between two points, the Manual measurement
point is typically the first point to the left of the Manual frequency.

The Manual measurement point on the Current (““A’” or ‘*A-B’’) Trace displays the real-time input-
signal amplitude at the Manual frequency. The Manual measurement point is the only point on the

trace that will reflect a change in the signal amplitude. It is updated at the CRT refresh rate of approx-
imately 60 times per second.

REF .0 dBm MANUAL 22 000 00C. 0 Hz REF .0 dBm MANUAL 22 0339 998.8 Hz
10 dB/DIV RANGE . O dBm -.2 dBm 10 dB/BIV RANGE .0 dBm -16.1 dBm
: !
: |
1 1
H i
) ]
] |
] [)
SRR ! AV NN [N S EPDI NV M — I SO S S AL N I UUN RN L
J ]
1 '
[} ]
1 1
1 t
1 1
¥ [l
(] !
MANUAL 22 00D 000.0 M= SPAN 40 000 000.0 Hz MANUAL 22 889, 9 Hx SPAN 40 000 00D.0 Hz
RBW 30 KH: VBW 30 KHx ST .2 SEC " RBW 30 KHz VBY 30 KHz ST .2 SEC
With a O Hz to 40 MHz Span, the points on the CRT trace are 40 kHz apart, and
there are points at 22,000,000.0 Hz and 22,040,000.0 Hz. The Manual fre-
quency within the range of 22,000,000.0 Hz to 22,039,999.9 Hz is
represented by the point at 22,000,000.0 Hz. The amplitude of the point
changes according to the real-time input-signal amplitude at the Manual fre-
quency.

The Manual Measurement Point
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SETTING THE MANUAL FREQUENCY

Setting The Manual Frequency
The Manual Frequency can be set using any of five entry methods:

a. Marker Entry:

MARKER ENTRY

Set the Marker to the desired Manual frequency with [[o J} O . Then, press or ac-

SWEEP

tivate . Marker frequency resolution is 0.1% of the Frequency Span.

b. Marker To Center Frequency:

Pressing sets the Center Frequency equal to the Marker, Counter or Manual frequency
(whichever is being displayed). If the Center Frequency is set equal to the Manual frequency, the
Manual frequency does not change; but the Manual measurement point appears in the center of
the screen. If the Center Frequency is set equal to the Marker or Counter frequency, the Manual
frequency is automatically set equal to the Center Frequency.

c. Step Entry: *

Changes Manual Frequency in steps equal to the Center Frequency Step Size. CF Step size is set-
table within the range of 0 Hz to 40.1 MHz with 0.1 Hz resolution.

WAN SWEEP

d. Continuous Entry: || o:_lf Q

Continuous adjustment of Manual frequency; used primarily for fine tuning to the peak of a
response. As the frequency is manually tuned, the Marker dot jumps from point-to-point along
the horizontal axis and deflects vertically to indicate the signal amplitude at the Manual frequen-
cy. The resulting trace is plotted and retained on the CRT screen.

Continuous Entry resolution is approximately 3% of the RBW or 0.1% of the Frequency Span
(whichever is smaller). Maximum resolution is 0.1 Hz.

ENTRY

. a
e. Numeric Entry: 5555

Manual frequency is scttable to any frequency within the Frequency Span with 0.1 Hz resolution.
Maximum Span is 0 Hz to 40.1 MHz.

*The Manual frequency can also be stepped by stepping the Center Frequency. This technique is described later in the
chapter.
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SETTING THE MANUAL FREQUENCY

Marker

NOTES

1. Changing any of the frequency parameters (i.e., Start, Stop, Center or
Span) will automatically change the Manual frequency. The Manual
teasurement point does not move when the frequency parameters are chang-
ed. Therefore, a change in the frequency parameters redefines the frequency
of the Manual measurement point and produces a corresponding change in
the Manual frequency. (When the Manual frequency is equal to the Center
Frequency, a change in Frequency Span will not affect the Manual frequen-
cy.)

2. Changing the Manual frequency by Marker, Step or Numberic entry in-
itiates an Automatic Calibration cycle. The calibration is performed im-
mediately after the change is made at the new Manual frequency. (These
calibrations are inhibited when the Manual frequency is lower than 150 kHz.
Manual tuning by Continuous Entry does not initiate a calibration cycle.)

3. When the Manual frequency is changed by Marker, Step or Numeric en-
try, the Marker immediately moves to the new Manual measurement point.
However, an amplitude reading is not taken until the end of the Automatic
Calibration cycle and the instrument’s internal sertling period. Settling times
range from about 25 milliseconds to 2.5 seconds, depending on the RBW and
VBW settings. (Narrow bandwidths require longer settling times.)

4. When the Manual frequency is prefaced, the highlighted “MANUAL”’
Srequency is displayed in place of ““CENTER’’ or ““START” in the lower
left-hand corner of the CRT screen. This allows the operator to display the
Manual frequency along with the Marker, Counter, Offset or Display Line
information which may be displayed in place of the Manual frequency in the
upper right-hand corner of the screen.

The Marker

ENTRY MaN SWEEP
Pressing @ and/or activating automatically sets the Manual frequency equal to the current
Marker frequency (i.e., the frequency of the point on which the Marker is positioned; not the Counter
frequency). When the Manual frequency is changed, the Marker either moves to the new Manual
measurement point or, if the Manual measurement point does not change, remains at the same point
on the CRT trace. In either case, the Marker is always at the Manual measurement point immediately

following a change in the Manual frequency.

When the Marker is at the Manual measurement point and the COUNTER, OFFSET and NOISE LVL
functions are deactivated, the “MANUAL”’ readout in the upper right-hand corner of the screen in-
dicates the Manual frequency and the real-time signal amplitude within the passband established by the

Resolution Bandwidth setting.
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NOTE

The CRT trace at the Manual measurement point is updated at the CRT
refresh rate of approximately 60 times per second. However, the
“MANUAL’’ amplitude readout is updated at a much slower rate of about
Jive readings per second. This slower rate permits the operator to visually
capture the amplitude variations of an unstable signal.



SETTING THE MANUAL FREQUENCY
Marker

REF .0 dbm MARKER 10 000 000.0 } ¢
10 dB/DIV RANGE .0 dBm -5.0 dBm

Mwwkm

CENTER 20 000 000.0 Hzx SPAN 40 000 000.0 Hz
RBW 30 KHz VBV 30 KHz ST .8 SEC

Marker at peak of 10.02 MHz response. During frequency sweep, peak
displayed at 10.00 MHz point as indicated by *“MARKER’’ readout.

REF .0 d8m MANUAL 10 00C 000.0 Hz
10 48/D1V RANGE .0 dBm -12.0 dBm

l---- S Q.

1
i
li
1
1
1
t
|
T
(|
|
|
1
T
1
1
-
|

MANUAL 10 000 000.0 Hx SPAN 40 000 000.0 H=z
RBW 30 KHz VB¥ 30 KHz ST .8 SEC

ENTRY WAN SWEEP

Pressing or selects Manual mode and sets Manual frequency equal

to Marker frequency. "MANUAL’’ readout in top-right corner indicates Manual
frequency and real-time signal amplitude at Manual frequency. {The true fre-
quency of the signal is 10.02 MHz rather than 10.00 MHz. To measure its
peak amplitude, the Manual frequency must be fine tuned to 10.02 MHz. This

MAN SWEEP

can be done with )
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SETTING THE MANUAL FREQUENCY

Independent Marker Tuning

Independent Marker Tuning

Once the desired Manual frequency has been selected, the Marker can be independently tuned
with and . When the Marker is moved away from the Manual measurement point, the
readout reverts to ‘““‘MARKER?”’ to indicate the Marker’s frequency and amplitude on the CRT trace.
The Manual measurement point continues to be updated to reflect the signal amplitude at the Manual
frequency; but the CRT trace is not updated at the Marker frequency. The Marker amplitude readout
indicates the Marker’s amplitude on the trace that is retained on the CRT and may, therefore, be total-
ly unrelated to the input-signal amplitude. When the Marker is moved back to the Manual measure-
ment point, the readout returns to ““‘MANUAL”’ to indicate the Manual frequency and amplitude.

WARKER

To quickly tune to a signal of interest in the Manual mode, activate and set the Marker to the ap-

ENTRY

proximate frequency using O . Then press { Or activate w‘ﬁf to set the Manual frequency
equal to the Marker frequency. Fine tune to the peak of the signal with @ Here is an example:

REF .0 dBm MANUAL 10 010 000.0 Hz REF .0 dBm MARKER 20 008 0CC.0 Hz
10 d4B/DIV RANGE .0 dBm -5.0 dBm 10 dB/D1V RANGE .0 dBm -100. 0 dBm
¥ T
¥ I
+ ! '
: i X
' ! )
[] 1
[ ] '
L) ]
[] []
I ]
- —f—— - —————————7-—___——.._____—-~__ ——————-—i--——————j———-.——-——————-‘——-—
] ]
} i
L 1
] ]
I )
] 4
] |
' [
¢ ]
MANUAL 10 010 000.0 Hx SPAN 40 000 0OD. 0 Hz MANUAL 10 010 000.0 Hz SPAN 40 00D 000.0 Hzx
RBW 30 KHz VBY 30 KHz ST .2 SEC RBW 30 KHz VBW 30 KHx ST .2 SEC
a . Measure Fundamental. b. Move Marker to approximate frequency of
second harmonic with .
REF .0 dBm MANUAL 20 000 000.0 Hz REF .Q dBm MANUAL 20 620 000.0 Hz
10 dB/DIV RANGE .0 dBm ~64. 6 dBm 10 d8/DIV RANGE .0 dBm -S8. 2 dBm
T T
] 1
' 1
" "
i 1
] ]
] ]
i ]
1] ]
=== - “r(|1- """ re"a%-"—-p-- i i a ---rr-+t*rr11---"-"r=---r-- TS T T T T
L] ' ]
MANUAL 20 000 000.0 Hx SPAN 40 000 000.0 Hz MANUAL 20 020 000. 0 Hx SPAN 40 000 0OO. 0 Hz
RBW 30 KHz VBY 30 KHx ST .2 SEC RBW 30 KHz VBW 30 KHz ST .2 SEC
ENTRY MAN SWEEP
c . Press s of activate to set Manual d. Fine tune to peak of second harmonic
frequency equal to Marker frequency. response with
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MEASUREMENTS (-}

Offset Measurements
The function can be used in the Manual mode to measure the relative frequency and amplitude
between two signals. For example, to measure the amplitude of a harmonic in “‘dB” relative to the
fundamental:

REF .0 dBm OFS MAN .0 H=z
10 d4B/DIV RANGE .0 dBm .0 JdB

[N

i
t

MANUAL 1 00O 000.0 H=z STEP 1 000 000.0 H=z
RBY 10 Hz VBW 1 Hz ST 6 250 HR

a. Tune to the peak of the fundamental.

Set the CF Step Size equat to the fundamental (i.e., Manual) frequency by
pressing |E"§ or by Numeric Entry.

Activate and then press { :

{This stores the current Manual frequency and amplitude in the Offset
Register.)

REF .0 dBm OFS MAN 1 000 000. 0 H=x
10 d8B/D1V RANGE .0 dBm -62.3 dB

..... T S O S S ] Ry ST

2 000 000.0 Hx STEP 1 000 000.0 H=x
RBY 10 H= VB 1 Hz ST 6 250 HR

ENTRY
b. Step to the second harmonic by pressing .

(A stationary Marker remains at the peak of the fundamental
response; i.e., the point where pressed. The '"OFS MAN"" (Off-
set Manual) readout indicates the difference between the current
Manual frequency and the frequency in the Offset Register. The
amplitude readout indicates the harmonic’s amplitude in *'dB"’ relative
to the amplitude in the Offset Register which, in this case, is the

amplitude at the peak of the fundamental response.)
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5 MEASUREMENTS

Using The Counter In The Manual Mode

When the instrument is in the Manual mode and the function is activated, the ‘“COUNTER”’
frequency is displayed in place of the “MANUAL” or “MARKER”’ frequency in the upper right-
hand corner of the CRT screen. Counter readings are updated continuously at a rate proportional to
the Counter period.

NOTES

1. If you wish to display the Manual frequency and Counter frequency

ENTRY

simultaneously, preface the Manual frequency by pressing l[ . The
highlighted Manual frequency will then appear in the lower left-hand corner

of the CRT screen.

2. Tuning the Manual frequency or Marker with or and .

overrides the Counter, causing the readout to display “MANUAL’’ or
“MARKER’. When the tuning stops, the frequency of the input signal
about the Manual or Marker frequency is counted and then the
“COUNTER” [frequency reappears in place of “MANUAL’’ or
“MARKER”’.

There are two basic ways to make Counter measurements in the Manual mode:
a. At the Manual frequency with the Marker at the Manual measurement point.

b. At the Marker frequency with the Marker independently tuned away from the Manual measure-
ment point.

Marker At Manual Measurement Pgint

When the Marker is at the Manual measurement point, the Counter reading indicates the absolute fre-
quency of the input-signal component about which the analyzer is tuned. To obtain an accurate, stable
counter reading, the signal amplitude at the Manual measurement point must be at least 20 dB above
the noise and at least 20 dB above any unresolved signal that is inside the IF filter skirts.

To accurately measure the amplitude of a signal in the Manual mode, the Manual frequency must be
set almost exactly equal to the frequency of that signal. This is particularly important when a narrow
Resolution Bandwidth is being used. For instance, if the Resolution Bandwidth is 3 Hz, and the
Manual frequency is +1.5 Hz away from the signal, the amplitude reading will be about 3 dB too low.
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COUNTER

MEASUREMENTS

. One convenient way to precisely tune to the peak of a response is to first set the Manual frequency ap-
proximately equal to the signal frequency, measure the signal frequency using the Counter and then set
the Manual frequency equal to the Counter frequency. This can be done by Numeric Entry or by simp-
ly pressing .* In many cases, a relatively wide Resolution Bandwidth can be used to quickly
locate, count and tune to the signal of interest. Once the analyzer is tuned to the true signal frequency,

the Resolution Bandwidth can be narrowed to obtain the required resolution and sensitivity.

REF -25.0 dBm COUNTER 11 025 600.1 Hz REF -25.0 dBm COUNTER 1% 025 600.1 H=z
10 dB/DIV RANGE -25.0 d8m  -78.9 dBm 10 dB/BIV RANGE -25.0 dBm  -70.0 dBm
e e e e . .
i em et oo e} b -
— ._ - B - H
':A__,...,..EA —_ __'E..“. — g e --..;._.__..,, ..,:.,,..4."._... J— :
A B A - - H -
, ! ' : H H
______ SOOI SRR SRR JRU SH U St e R PSTTE U U RN 5 SUIIU RIS SRR SRR R R S
R I =
h - pro
MANUAL. 11 000 OD0. O Hx SPAN 40 000 000. 0 H=z MANUAL 11 025 600.1 Hx SPAN 40 000 000. 0 H=z
RBW 30 KHz VBW 30 KHz ST .2 SEC RBW 3 Hz VBW 10 Hz ST 2 469 HR
‘ Signal quickly located and counted using 30 kHz Manual frequency set equal to Counter frequency;
RBW. signal measured with 3 Hz RBW.

Tuning To The Peak Of A Response Using The Counter

Another technique that can be used to quickly tune to the peak of a response is:
a. Set the Manual frequency ap;aroximately equal to the signal frequency.
b. Activate to accurately measure the signal frequency.
c. Press to set the Center-Frequency Step Size equal to the Counter frequency.

d. Set the Manual frequency to 0 Hz Numeric Entry.

e. Press @

*In the Manual mode, the key sets the Center Frequency equal to the absolute Marker, Counter or Manual frequency
{whichever is being displayed). It also sets the Manual frequency equal to the Center frequency and places the Marker at the
Manual measurement point. Therefore, if the Counter function is activated, the Manual frequency is set equal to the Counter
frequency and is displayed at the Center Frequency point on the CRT screen.
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MEASUREMENTS

Marker Not At Manual Measurement Point

COUNTER

When is activated and the Marker is tuned away from the Manual measurement point (us-
ing ), the instrument’s frequency tuning internally alternates between the Manual fre-
quency and the Marker frequency. At the Manual frequency, the Manual measurement point on the
CRT trace is updated to reflect the real-time input-signal amplitude. At the Marker frequency, the
CRT trace is not updated; but the analyzer does actually sample the input signal to obtain a valid, real-
time Counter reading. If a sufficiently large input-signal response is detected at the Marker frequency,
the Counter reading will accurately indicate the frequency of the signal that is producing the response.

If there is no input-signal response at the Marker frequency or if the response is too near the noise or is

mixed with another signal, the Counter reading will be unstable.

The independent Marker tuning and Counter feature provides a convenient was to count the frequen-

cies of input-signal responses without waiting for successive frequency sweeps. One way to use this

feature is to first sweep one time across the input-signal spectrum so that the signals of interest are

displayed on the CRT. Then, select the Manual mode (the Manual frequency is arbitrary), activa-
MARXER COUNTER

te (o)} and {{oJ} and tune the Marker to the peaks of the responses that you wish to measure us-

ing . (Do not disconnect the input signal or change the amplitude or frequency parameters.) As

long as the input-signal spectrum is the same as when the trace was plotted, the real-time Counter
readings will indicate the true frequencies of the responses on which the Marker is positioned. The
amplitude readout will accurately indicate the Marker’s amplitude on the stored CRT trace; but since
the trace is not updated at the Marker frequency, the amplitude readout will not reflect any real-time

changes in the input-signal amplitude.

REF .0 dBm COUNTER 9 304 400.0 Hz
10 dB/D1lvV RANGE .0 dBm -65. 0 dBm

[ NG AU, — b4~ - = [N SR —
i

| ? |
T by

MANUAL 8 328 000.0 Hz SPAN S0 000.0 H=x
RB¥ 100 Hz VBW 300 Hz ST 10.0 SEC

Signals of interest can be quickly measured in Manual mode using

E@Ej,and .
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Offset Counter Measurements

OFFSET COUNTER

The function can be used in conjunction with the l@} function to count the frequency dif-
ference between two signals. For example, to count the difference between a modulated carrier and its
upper sideband:

REF .0 dBm OFS CNTR 1 234.5 Hz
10 J4B/DIV RANGE .0O dBm -33.0 dB

I f\
............... ---/ .--/.._-\___ \______--.---_ ----1 Suspected harmonic response
/ -

BRYA L~
i A T

MANUAL 1 D00 010.0 H=x - SPAN 10 0OD0. 0 Mz
RBW 100 Hzx VBY 10 Hx ST 31.4 SEC

MARKER

Set the Marker to the peak of the carrier response with f@l .

ENTRY WMAN SWEEP

Select the Manual mode by pressing or activating “ o I»

COUNTER

Activate 4[[ o ” to count the carrier frequency.

OFFSET

Activate and then press {{&75)) .

(This stores the counted carrier frequency in the Offset Register.)
MARXER
Activate (o ]} and set the Marker to the peak (or skirt) of the upper side frequency. The “*OFS
CNTR”’ (Offset Counter) reading indicates that the difference frequency is 1.2345 kHz.

A close examination of the swept display (above) reveals the presence of what appears to be a har-
monic response at about 1.2 kHz above the upper side frequency. It may be a harmonic or it may be a
noise spike. One way to tell for sure is to narrow the RBW and VBW and measure it in the Manual
mode. This could be done by setting the Marker to the peak of the apparent harmonic, narrowing the
Bandwidth and fine tuning with “@ﬁ and . However, this would be a rather tedious process
especially if the ‘““response’’ turns out to be a noise spike. A faster, more accurate way to tune to the
harmonic frequency is to set the Step Size equal to the modulating frequency indicated by the ‘‘OFS
CNTR”’ reading and increment the Manual frequency to the second harmonic. The procedure is as

follows:
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COuNTER  OFESET

=& MEASUREMENTS

REF -33.1 dBm OFS MAN .0 Hz
10 dB/01IV RANGE .0 dBm -0 dB
1 001 234.5 Hx SPAN 10 000. D Hx
RBW 10 Hz VBW } Hz ST S2.0 MIN

a. With the Marker still at the peak of the upper side frequency, set the CF
Step Size equal to the difference frequency by pressing ﬁ .

{This sets the Step Size equal to the ‘“OFS CNTR’’ reading.)

Press L{~25 .

(This sets the Center Frequency and Manual frequency equal to the
absolute Counter frequency; i.e., the upper side frequency.)

Clear the trace by pressing [[**) .
Narrow the RBW and VBW to the desired settings.

Move the response to the top of the screen by pressing

COUNTER

Deactivate{ o }

{The Counter is no longer needed and the harmonic is too low in leve!
to be measured with the Counter.)

Press )

{This allows the harmonic to be measured in *’dB"’ relative to the up-
per side frequency rather than the carrier.)

REF -33.1 dBm OFS MAN 1 234.S5 Hz
10 dB/D1IV RANGE .0 dBm ~31.1 dB

.......... el ST NPy JIGINIIS NUDINGN SN R S

1 002 469.0 Hx SPAN 10 000. 0 H.
RB¥ 10 Hz VBW 1 Hz ST S52.0 MIN *

b. Step to the second harmonic by pressing 22 i .

(The harmonic is definitely present and is 51.1 dB below the fun-
damental.)
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MEASUREMENTS {To )}

Using The Noise Level Function

NOISE LVL
In the Manual mode with the -{E]}- function activated, noise readings are repetitively calculated and
updated at a rate proportional to the Noise measurement time. Noise measurement times range from
approximately 0.3 seconds (30 kHz RBW) to 33 seconds (3 Hz RBW). While a noise reading is being
calculated, the suffix of the current amplitude or noise level reading is displayed brighter than normal.
At the end of each noise calculation, there is a time delay of approximately 0.5 seconds during which
the readout is updated and the suffix returns to normal brightness to indicate that a valid noise reading
is available. The CRT trace at the Manual measurement point is also updated during this 0.5 second
period. The trace is not updated during a noise calculation.

Noise level readings are displayed in place of the Manual or Marker amplitude in the upper right-hand
corner of the CRT screen. They are displayed in the same units as the Reference Level; i.e., “‘dBm
(Hz)”’, ““dBV(Hz)’’ or *“V (_ﬁz”. Offset noise level readings are displayed in ‘‘dB (Hz)’’. The noise
level readings indicate the absolute (or relative) rms random noise spectral density at the Manual or
Marker frequency, normalized to a 1 Hz noise power bandwidth.
NOlS[ LYL COUNTER

The function operates in much the same manner as the . function. It can be used with the
Marker at the Manual measurement point or with the Marker tuned away from the Manual measure-
ment point:

a. When the Marker is at the Manual measurement point, noise readings are calculated according to
the real-time input-signal amplitude at the Manual frequency.

b. When the Marker is not at the Manual measurement point, noise readings are based on the real-
time signal amplitude at the Marker frequency. At the end of each noise calculation, the CRT
trace is updated at the Manual measurement point; but the trace is not updated at the Marker fre-
quency. In the absence of a noise reading, the Marker readout will indicate the Marker’s
amplitude on the CRT trace which may be totally unrelated to the real-time signal amplitude from
which the noise readings are calculated.
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MOLSE LVL  OFFELY

{L<HC=)) MEASUREMENTS

Noise Measurement Techniques

Absolute noise-level meaurements can be performed by simply setting the Manual frequency or
Marker to the frequency of interest and activating the "°L function.
OFFSEY

The function can be used in conjunction with the function to measure signal-to-noise
ratio. Here is an example:

REF .0 dBm OFS MAN .0 Hz
v

10 dB/Dl RANGE .0 dBm .0 dB
i
MANUAL 1 000 000.0 H=x SPAN 4 SO0 000.0 Hz
RB¥ 1C Hz VBY 1 Hz ST 6 250 KR

OFFSET

a. Tune to the peak of the signal. Activate and then press .

REF .0 dBm OFFSET 148 000.0 Hx
10 4B/D1V RANGE .0 dBm -116 dB (1Hx)
et | hrr EECTuys AU SUPIpIPHN JIPIIPURH FYUPUpIpS NN SNDIPNDNY SEPRIOI
1 000 000.0 Hx SPAN 4 SO0 000. 0 H=
RBW 10 Hx VBW 1 M=z ST B8 250 HR

MARKER

b. Activate and set the Marker to the noise measurement frequency

with
NOISE LYL

Activateand allow time for the *dB*’ (1 Hz}"’ reading to appear.

(The ““OFFSET’’ frequency readout indicates the difference between
the current Manual frequency stored in the Offset Register and the
Marker frequency. The “*dB {1 Hz)"’ reading indicates the rms random
noise spectral density (at the Marker) in a 1 Hz bandwidth re/ative to
the signal amplitude in the Offset Register.}
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STEP MANUAL FREQUENCY
Measuring Equally-Spaced Signals

Step The Manual Frequency To Measure Equally Spaced Signals
Pressing @ @l OR @ changes the Manual frequency in steps equal to the Center Fre-

quency Step Size. The Center Frequency Step Size is settable within the range of 0 Hz to 40.1 MHz
with 0.1 Hz resolution. It can be changed by Marker/Offset Entry, Step Entry or Numeric Entry:

Marker/Offset: =5y Sets CF Step Size equal to current Manual,
Marker, Counter or Offset frequency
(whichever is being displayed).

Step Entry: [LEIE‘:’ [O] [@] Changes CF Step Size to next valueinal, 2, 5,

]
10 sequence.

f%) i Selects specific step size; 0 Hz to 40.1 MHz, 0.1
Hz resolution.

Numeric Entry:

The ability to step the Manual frequency makes it possible to quickly measure equally spaced signals
within a specific frequency span. This is especially useful for individually measuring the harmonic
components of a complex signal over a wide frequency span or for measuring low-level harmonic

distortion products in a narrow bandwidth to maximize the noise-free dynamic range. Here are some
examples:

Measuring Equally-Spaced Signals Over A Wide Frequency Span

REF 5.0 dBm MARKER 9 740.0 Hz
10 4B/DIV RANGE 5.0 dBm =.1 dBm

_w_ 1 " l L3
A ! W
CENTER 202 S500.0 H=z . SPAN 385 000.0 Hx
RBYW 1 KH=z VBW 100 H=z ST 12.4 SEC

A single sweep over a 395 kHz Span displays the harmonic components of a 10 kHz triangle waveform.
With the Resolution Bandwidth set to 1 kHz, many of the low-level even harmonics are too near the
noise floor to be measured accurately. In the Manual mode, the harmonics can be individually
measured using a narrow bandwidth.
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STEP MANUAL FREQUENCY
Measuring Equally-Spaced Signals
To individually measure the harmonics in the Manual mode, proceed as follows:

REF 5.0 dBm COUNTER 10 002.1 Hz
10 dB/DIV RANGE 5.0 dBm -1.0 dBm

-3AHd--F -l4---F---- R S

‘tlxn. l!| _ Ly

UL
| s
MANUAL O 740.0 Hx SPAN 395 000.0 Hx
RBW 1 KHx VBW 100 Hx ST 12.4 SEC
RARKER
a. Set the Marker to the peak of the fundamental with | o ]} .
ENTRY MAN SWEEP

Select the Manual mode by pressing (| or activating [0.

COUNTER

Activate to precisely measure the fundamental frequency.

REF 5.0 dBm OFS MAN .0 Hz
10 4B/DIV RANGE 5.0 odBm .0 dB

1
T
L
]
1
?
!
1
i
'

—
|

)|

1
=
oo
b

MANUAL 10 002.1 H=x STEP 10 002. 1 Hz
RBW 10 H=x VBW 1 H=z ST 34.2 HR

b. Set the Manual frequency exactly equal to the Counter frequency by-
Numeric Entry.

Set the CF Step Size equal to the Counter frequency by pressing or
by Numeric Entry.

COUNTER

Deactivate .

Narrow the RBW to reduce the internal noise level. For good video averag-
ing, set the VBW to 10% (or narrower) of the RBW.

{Narrowing the RBW one step reduces the internal noise level by
about 4.5 dB.)

To measure the succeeding harmonics in *’dB’’ relative to the fundamental,
OFFSET

activate and press @ .
[OF F SE
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STEP MANUAL FREQUENCY
Measuring Equally-Spaced Signals

REF —.2 dBw OFS MAN .0 H=x

10 dB/0IV RANGE S.0 dBm .0 dB

CENTER 202 500.0 Hz SPAN 385 000. 0 Hz
RBW 10 Hz vVBW 1 H=x ST 34.2 HR

c. Clear the trace by pressing "L‘EW} .
Move the fundamental to the top of the screen by pressing .

{The trace is no longer needed so it is best to clear it from the screen.
if you wish to retain the trace on the screen, you may omit the clear
operation. If the trace is needed for future reference, storeitin ‘'B’’ by

pressing .

REF -.2 dBm OFS MAN 1D 002.1 Hz REF -.2 dBm OFS MAN 370 077.7 Hz
10 dB/B1V RANGE S. 0 dBm -64.9 dB 10 J4B/D1V RANGE 5.0 dBm -88.8 4B
-------------------- L e T X ey 150 0 ¥ e 1 A 2 a0 6 'St Attt niiiety s Auiuinied S

' } Py

L

AL 20 DO4.2 Mx SPAN 395 000.0 H=z MANUAL 390 076. 8 Hx SPAN 305 000.0 H=
RBY 10 H=z VBW 1 Mz ST 34.2 HR RBW 10 Hx VBW 1 H=x ST 34.2 HR
Second Harmonic «....38th Harmonic

ENTRY
d. Press g "C“ ' to display and measure succeeding harmonics.
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STEP MANUAL FREQUENCY

Measuring Harmonic Distortion

Measuring Low-Level Harmonic Distortion

REF .0 dBm
10 4B/D1V

COUNTER 1
RANGE .0 dBm .0 d8

m

234 S567.0 Hz

-

CENTER 3 750 000.0 H=z
RBY 10

A single sweep with a 10 kHz RBW clearly shows the second and third harmonics of a 1.2 MHz signal.
The fifth harmonic is visible but near the noise floor and the fourth harmonic is well below the noise.
Narrowing the RBW to 10 Hz will reduce the noise by about 30 dB, enabling the fourth harmonic to be
measured. All five harmonics can be quickly measured with a 10 Hz RBW by stepping the Manual fre-

quency.

Here is the procedure:

REF .0 dBm

VBW 1 KHz

OFS MAN .0 Hz

SPAN 6 S00 0O0D.0O Hz
ST 2.2 SEC

10 4B/D1V RANGE .0 dBm .0 dB

ooy WWM

MANUAL 1 238 S87.0 H=x STEP 1 234 S67.0 Hx
RBW 10 H=z VBY 1 Hz ST 564 HR

COUNTER

Activate to precisely measure the fundamental frequency.

Set the Manual frequency equal to the Counter frequency by Numeric En-

try.

Set the CF Step Size equal to the Counter frequency by pressing or

by Numeric Entry; then, d

ENTRY

eactivate @ .

Narrow the RBW to 10 Hz and the VBW to 1 Hz.

OF F SET

Activate {@} and press {[siE)]
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Set the Marker to the peak of the fundamental with .

MAN SWEEP

Select the Manual mode by pressing or activating .



STEP MANUAL FREQUENCY

Measuring Harmonic Distortion
NOTE

When measuring second and third harmonic distortion products that are
more than 80 dB below the fundamental; or IM distortion products that are
more than 70 dB below the larger of the two driving signals, increment the
RANGE to optimize the distortion-free dynamic range (see Chapter 2, Page

31). In this particular example, the second and third harmonics are well
above the analyzer’s internal distortion level.

REF .0 dBm OFS MAN 3 703 701.0 Hz
10 dB/DIV RANGE .0 dBm -95.2 &B

_____ N T BN e e LT

MANUAL 4 938 268.0 Hx SPAN B 500 G0O0. 0 Hx
RBW 10 H=z VBW 1 Hz 8T S64 HR

Clear the trace by pressing [} .

Step the Manual frequency to measure individual harmonics by press-

ing@.

(The fourth harmonic is 95.2 dB below the fundamental.)
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STEP MANUAL FREQUENCY

Measuring Harmonic Distortion

After measuring a signal in the Manual mode, it is sometimes desirable to ‘‘zoom-in”’

and observe it with a frequency sweep. To accomplish this:

a. Step the Manual frequency to the signal of interest.

b. Move the signal to the center of the screen by pressing tﬁ«» "j

on thal signal

¢. Narrow the Frequency Span about the Center Frequency to obtain the desired frequency display

range (and a reasonable Sweep Time).

d. If necessary, lower the Reference Level to display the signal in the upper portion of the

CRTscreen (or press Q j to move the signalto the top of the screen).

COJT

€. Activale lhe ] or | SWEEP function.

REF -SS5.2 dBm OFFSET 3 703 701.0 H=z

10 dB/D1V RANGE .0 dBm

.2 dB

Wik ™T T N A A

4 998 268.0 Hx
RBW 10 Mz VBW | Hz

SPAN 100. 0 Hz
ST 83.2 SEC

Fourth harmonic of 1.2 MHz signal measured in Manual mode (preceding ex-
ample) moved to center of screen and displayed with 100 Hz Span. Reference
Level lowered to -55.2 dBm to display the signal and noise on the CRT screen.
{With the Reference Level at its original setting of O dBm, the noise is below the

bottom graticule line and is not displayed.)

Other harmonics can be moved to the center of the screen and displayed in the same span by simply in-
crementing or decrementing the Center Frequency. The Center Frequency steps are equal to the

Manual frequency steps.

For example: REF -S55.2 dBm OFFSET 4 938 268.0 Hx

10 dB/DIV RANGE .0 dBm

-75.3 4B

_-_.Wx/ ...............

..... \;\.&._--- ————

8 172 835.0 Mz
RBW 10 Hz VBW 1 H=z

SPAN 100. 0D H=
ST 63.2 SEC

( rn[n':lrit:c'q u displays the fifth harmonic-after a 63.2-second frequency sweep.

3-3-22



STEP CF

Measuring Harmonic Distortion

‘ Step The Manual Frequency By Stepping The Center Frequency

A change in the Center Frequency produces a corresponding change in the Manual frequency.
Therefore, if the Center Frequency is changed, the absolute Manual frequency will also change; but
the difference between the Manual frequency and the Center frequency will remain the same. For in-
stance, if the Manual frequency is initally set equal to the Center Frequency and the Center Frequency
is changed by 1 kHz, the Manual frequency will also change by 1 kHz and will remain in the center of
the screen.

The Manual frequency can be stepped within the limits of the selected Frequency Span; but the Center
Frequency can be stepped within the range of 0 Hz 1o 40.1 MHz regardless of the Frequency Span. By
setting the Manual frequency equal to the Center Frequency (or vice-versa) and stepping the Center
Frequency, you can measure equally spaced signals over the entire frequency range of the instrument
with any arbitrary Frequency Span.

To illustrate the concept of stepping the Center Frequency 1o measure equally spaced signals in the
Manual mode, we will give two examples. The first is a repeat of the harmonic distortion measurement
previously made by stepping the Manual frequency. The second example shows a very rapid technique
for measuring the intermodulation (IM) distortion products of two closely spaced signals.

Measuring Harmonic Distortion By Stepping The Center Frequency

REF .0 dBm COUNTER 1 234 S567.0 Hz
10 dB8/D1V RANGE .0 dBm .0 dBm
l
CENTER 20 000 000.0 Hzx SPAN 40 000 000.0 Hx
RBY 30 KHz VBW 30 KH=x ST .2 SEC

a. Start with a full Span by pressing |;:gggg .

MARKER

Set the Marker to the peak of the fundamental with (o J}

(if the fundamental is masked by the zero response, decrement the
Stop Frequency until the fundamental response is distinguishable.)

COUNTER

Activate 1[1]} to precisely measure the fundamental frequency.
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STEP CF

Measuring Harmonic Distortion

REF .0 dBm COUNTER 1 234 S67.0 Hz
10 dB/DIV RANGE .0 dBm .0 dBm

CENTER 1 234 567.0 Hz STEP 1 234 587.0 Hx
RBW 30 KH=z VBW 30 KH=z ST .2 SEC

b. Set the Center Frequency equal to the Counter frequency by press-

Set the CF Step Size equal to the Counter frequency by pressing .

REF .0 dBm OFS MAN .0 H=z

10 dB/D1vV RANGE .0 dBm -0 db

MANUAL 1 234 S87.0 Hx SPAN 40 00D 000.0 H=x
RBW 10 Hz VBW 1 H=z ST 3 472 HR

ENTRY MAN SWEEP

c. Select the Manual mode by pressing "mum.}i or activating " o ]l_

{This sets the Manual frequency equal to the Marker frequency which,
after @ is equal to the Center Frequency.}

Clear the Trace by pressing A

Narrow the RBW to 10 Hz and the VBW to 1 Hz.

{The 3 Hz RBW would provide a lower noise level than the 10 Hz
RBW. In this case, however, the 10 Hz RBW provides adequate sen-
sitivity and further allows a 10:1 RBW/VBW ratio. This gives better
noise averaging than the 3:1 ratio that would be obtained with a 3 Hz
RBW.)

COUNTER

Dea ctivate .

To measure the harmonics in ‘‘dB’’ relative to the fundamental, activa-
FSE

SET

OF |
te and then press .

3-3-24



REF .0 dBm

10 d4B/DIV

o press [ | (0]

STEP CF

Measuring Harmonic Distortion

REF .0 dBm OFS MAN 1 234 S67.0 Hz

10 dB/01V RANGE .0 dBm ~57.5 dB

CENTER 2 480 134.0 H» STEP 1 234 567.0 H=x
RBW 10 H=z VBW 1 Hz ST 3 472 HR

to measure the second harmonic.

(The “OFS MAN’’ (Offset Manual) frequency readout indicates the
difference between the fundamental frequency stored in the Offset

Register with {[ and the current Manual frequency.)

OFS MAN

RANGE . D dBm

-62.7 db

2 469 134.0 Hz

REF .0 dBm OFS MAN 3 703 701.0 Hz
10 d4B/D1V RANGE .0 dBm -9S.2 d8

CENTER 3 703 701.0

RBW 10 Hx

e.

Hx
VBW t Hz

Third Harmonic

Press

STEP 1 234 567.0 Hz
ST 3 472 HR

------------------------- -i-----l-----F--—-L-—-— ——--d

CENTER 4 938 268. 0 Hx STEP 1 234 587.0 Hz
RBW 10 Hz VBW 1 Hz ST 3 472 HR

Fourth Harmonic

O n to measure succeeding harmonics.

(Starting with "»‘s’«‘z‘s'?} ., an experienced operator can measure all five
harmonics in less than one minute using this procedure.)
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STEP CF

Measuring M Distortion

Stepping The Center Frequency To Measure IM Distortion Products.

REF 12.S dBm MARKER 1 000 002.2 Hz REF 12.5 dBm MARKER 1 000.0 H=z
10 dB/D1V RANGE 20.0 dBm 12.6 dBm 10 dB/DIV RANGE 20.0 dBm ~38. 2 dBm

f\
[
[

\

\/ \
V

TR N P
CENTER 1 000 S0S.0 Hx SPAN 7 880.0 Hz START 500.0 Hx ' STOP 2 500.0 Hx
RBW 100 Hzx VBW 1 Hx ST 249 SEC RBW 100 Hz VBW 1 Hx ST 82.6 SEC
Oriving Signals and Odd-Order IM Distortion Second and Fourth-Order IM Distortion Products.
Products.
Figure A Figure B

A 249-second sweep (Figure A) displays the odd-order (i.e., 3rd, 5th and 7th) IM distortion products
generated by a high-frequency amplifier that is driven by two 12.6 dBm signals. The signals are about 1

kHz apart; the lower driving frequency is | MHz and the upper driving frequency is about 1.001
MHz.

Another frequency sweep (Figure B) displays the even-order (i.e., 2nd and 4th) IM products which ap-
pear at 1 kHz and 2 kHz, respectively.

The total time required to complete the IM distortion measurement with two frequency sweeps (coun-
ting setup time, etc) is about seven minutes. In the Manual mode, however, the IM distortion products
can be individually measured in about 2.5 minutes starting from full Span. Here is the procedure:

REF 20.0 dBm MARKER 20 00D 000.0 Hzx
10 d8/D1V RANGE 20.0 dBm -54.9 dBm

PR SUSGRVI IS R SR NN T NI oo d

CENTER 20 GO0 000.0 Hx SPAN 40 D00 00O0.0 Hz
RBW 30 KHz VBW 30 KHx ST .2 SEC

a. Startwitha full Span by pressing (i)l -
(The full span and 30 kHz RBW does not provide the resolution need-

ed to separate the two closely spaced signals; so they appear as one
response.)
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STEP CF

Measuring IM Distortion

REF 20.0 dBm MARKER 1 00O 000. 0 H=z
10 dB/01V RANGE 20.0 dBm 12.S dBm

'CENTER 1 OO0 000.0 Hax SPAN 40 000 000.0 H=
RBW 30 KHx vBY 30 KHz ST .2 SEC

b. Setthe Marker to the peak of the large response with .

Move the response to the center of the screen by pressing )

REF 20.0 dBm MARKER 1 00O 0O00. 0 Mz
10 J4B/D1V RANGE 20. 0 dBm 11.6 dBm

I T .
i

CENTER 1 00D OO00.0 Hz _ SPAN 10 000.0 Hx
RBW 100 Mz  VBW 300 Mz ST 2.0 SEC

c. Narrow the Frequency Span (with FREQUENCY ]J I {} l )just enough to resolve the
two driving signals. =
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STEP CF

Measuring IM Distortion

REF 20.0 dBm OFS CNTR 1 001.0 Hx
10 J4B/D1V RANGE 20.0 dBm .0 4B

\
|
[ ]

..... } \}\

)
Y v \ “
CENTER ! 000 000.0 Hz . STEP 1 DO1.0 H=
RBW 100 H=x vBY 300 Hxz ST 2.0 SEC
ENTRY MAN SWEEP

d. Select the Manual mode by pressing {}mwaﬂl or activating .

(This sets the Manual frequency.equal to the Marker frequency which
is near the peak of the 1 MHz driving signal.)
COUNTER
Activate to precisely measure the frequency of the lower driving
signal on which the Marker is positioned.

OFFSET

Activate and then press {gray) -

(This stores the counted frequency of the lower driving signal in the
Offset Register.)

MARKER

Activate and set the Marker to the peak of the upper driving signal
with )

{The ""OFS CNTR’ {Offset Counter) reading indicates the difference
between the frequency of the lower driving signal in the Offset
Register and the counted frequency of the upper driving signal.)

Set the CF Step Size equal to the difference frequency (i.e., "OFS CNTR"

frequency) by pressing -@ .
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