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‘When using Option 73 in this analyzer, attach noise suppression cores on the cables to
suppress EMI noise.

(1)  Adding noise suppression cores to the standard accessories
The following parts have been added to the standard accessories to make the instrument compliant

with EMI.
Accessory Name Model Number Quantity
Core SFC-4 9
ESD-SR-15 1
Cable tie TI18R 3

(2)  Attaching the cores to the cables
For the connectors shown below, attach the core near the plug on the U3641 side.

Note:  When the core appears to be loose, use the provided cable tie to secure it in place.

Connector Core used

10MHz REF IN / CAL OUT SFC-4

EXT TRIG

GATE IN

COMP VIDEO

VIDEOQ OUT

VIDEQ IN

SOUND QUT

SOUND IN

PHONE

AC Power supply ESD-SR-15

Core attached to the Cable Core and Cable Tie attached to the Cable

‘I*







No. ESIO0

Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carclully belore using. Nole that Advantest bears absolutely no responsibility [or the result of operations
caused due to incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specitic dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your ncarest Advantest dealer. Qur address
and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicalcs a polentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Tndicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product.

* Basic Precautions

Pleasc observe the following precaulions o prevent [ire, burn, electric shock, and personal inju-
ry.

*  Use a power cable rated for the voltage in question, Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

*  When inserting the plug into the clectrical outlet, first turn the power swilch OFF and then
insert the plug as far as it will go.

«  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
arc dry al this time.

* Belore wrning on the power, be sure o check that the supply vollage malches the vollage
requirements of the instrument,

* Connect the power cable to a power outlet that is connected to a protected ground terminal.
Grounding will be defleated il you usc an extension cord which does not include a protected
ground terminal,

*  Be sure to use fuses rated for the voltage in question.

* Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-

50, do not place llower pots or other containers containing liquid such as chemicals near this
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Salety Summary

product.

*  When the product has ventilation outlets, do not stick or drop metal or casily flammable ob-
jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.

*  When connectling the product o peripheral equipment, turn the power ofl.

* Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicalcs an item relating (o personal salctly or health.

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing to a restriction on operation.

¢ Safety Marks on the Product

The following salety marks can be found on Advantest products.

& - ATTENTION - Refer (o manual.
@ : Protective ground (garth) terminal,
% . DANGER - High voltage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited Iile.

Replace the parts listed below before their expected lifespan has expired to maintain the perfor-
mance and function of the instrument.

Nole that the estimated lilespan lor the parts listed below may be shortened by lactors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a part replacement, please contact the Advantest
sales office lor servicing.

Each product may use parts with limited lite.
For more information, refer to the section in this document where the parts with limited life are
described.



Salcly Summary

Main Parts with Limited Life

Parl name Lifle
Unit power supply 3 years
Fan motor 5 years
Electrolytic capacitor 3 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

+ Hard Disk Mounted Products

The operational warnings are listed below.

Do not move, shock and vibrate the product while the power is lurned on.
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. It is a very delicate process.

Store and operate the products under the following environmental conditions.
An arca with no sudden (emperature changes.

An area away from shock or vibrations.

An area free from moisture, dirt, or dust.

An arca away from magncets or an instrument which gencrales a magnetic [ield.

Make back-ups ol important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions. Note that there is no
guaranlee [or any loss of data.

¢ Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
state-provided law.

Harmf(ul substances: (1)} PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium}

(4} Other
[tems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic {excluding lead in sol-
der).

Example: [luorescent wibes, batlerics
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:
« An area free from corrosive gas
« An area away from direct sunlight
« A dust-free area
« An area free from vibrations

« Aliitude of up to 2000 m

Direct sunlighLO
=% «_,‘gv "

&
C Corrosive
X

e N e VT P U N P}

Vibration

Figure-1 Environmental Conditions

*  Operaling position

The instrument must be used in a hor-
izontal position.

A cooling fan, which prevents the in-
lernal  temperature  from rising, is
equipped with the instrument.

The air vents on the case must be un-
hlocked.

A clear space of 10 centimeters or more
must be kept around the air vents.

Front

Figure-2 Operating Position

« Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
slorage or transportation, cnsurc the instrument is
stable and secure.

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

+ The classilication of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by TEC61010-1 and described below,
Impulse withstand voltage (over-voltage) category 1T defined by TEC60364-4-443

Pollution Degree 2
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Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable
type [or your country.

. . Rating, color Model number
Plug configuration Standards and Tength (Option number)
PSE: Japan 125 Vat7A Straight:  A01402
Black
Elcctrical Appliance and 2mi6 ) Angled: A01412
Material Safety Law
UL: United States of America 125Vat7A Straight:  A01403
Black (Option 93}
' CSA: Canada 2 m (6 ft) Angled: AO1413
CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96}
NEMKC(:  Norway 2m (6 1) Angled: A01414
VDE; Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKQO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vato A Straight;  A01405
Gray (Option 97}
2m(6 1) Angled: A01415
SAA: Australia, New Zealand 250 Vato A Straight:  A01406
Gray (Option 98}
2m (6 11) Angled: -
BS: United Kingdom 250 Vat6 A Straight:  A01407
Black (Option 99}
@:@] 2 m (6 ft) Angled: AN417
M
CCC:China 250 Vat 10 A Straight:  A114009
Black (Option 94}
2m (6 11) Angled: A114109
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Certificate of Conformity

C€

_ Spectrum Analyzer

This is to certify, that

U3641 Series

instrument, type, designation

complies with the provisions of the EMC Directive 8%/336/EEC in accordance with
EENBH0081-1 and ENB50082-1 and Low Voltage Directive 73/23/EEC in accordance with
ENG1010.

ADVANTEST Corp ROHDE&SCHWARZ

Tokyo, Japan Engineering and Sales GmbIl

Munich, Germany
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No. ECAUI

Table of Power Cable Options

There are six power cable options (refer to foliowing table).

Order power cable options by Model number.

Plug configuration Standards Rating. color MO‘.jEI number
s = and length (Opuion number)
JIS: Japan i25vat7A Straight:  A01402
Black
@ Law on Electrical Appliances |2 m (6 ft) Angled:  AD1412
2 UL: United States of America 125Vat7A Straight:  A01403
Black (Option 95)
@ CSA: Canada 2 m (6 1) Angled:  A01413
CEE: Europe 250 Va6 A Straight:  AQ1404
DEMKQO: Denmark Gray : {Option 96)
NEMKO: Norway 2m (6 ft) Angled: ADl1414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
SEV: Switzeriand 250Vato A Straight:  A01405
Gray {Option 97)
2m (6 fu) Angled: AQl415
SAA: Australia, New Zealand 250Vatc A Straight:  A01406
Gray {Option 98)
% 2 m (6 1) Angled:  —meeeees
BS: United Kingdom 250 Vate A Straight:  A01407
Black (Option 99}
2 m (6 ft) Angled: AQ1417
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SPECTRUM ANALYZER

OPERATION MANUAL
Preface
PREFACE
This manual configuration
Part 1. Operating Instruction
Following options also are explained
e TV demodulation function  {OPT72)
e TV channel function (OPT78)
¢ Tracking generator function
Part 2. Explanation of PHS-ID demodulation function (U3641PHS only)
Selection Guide
F i TV TV
unction || sigh Stab _ Tracking
: Narrow RBW Picture Channel
Reference } i Generator _
. funetion manitor . setting
function . function .
Model name function function
UU3641/3641N ™ OPT20 OPT28 OPT72 "2 OPT74 OPT78 "2
U3641PHS ™ OPT26 OPT74
" Input Impedance of U3641/3641PHS is 504.
Input impedance of U3641N is 75(2.
2 Option 72 include option 78.
Preface-1* Jun 10/97
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Caution 1in using carrying belt

(DIELWLWARI NOFBRAELE  Attachment of the belt PS1R{F  Misoperation

NI OV NN—%

Raise the lever of the
belt.

AEOZEITENTE T,

Hang the Tever to
the projections of
the main unit.

I/}\‘\"_" \_“\\iﬁfc{:jj 7&
MZBEIERLT
Fé L’xo

Be careful not to give
excesive power to the

e
51 < pulling’

lever.

EP?&U Pushing in
(2)EFHDIEER  Check after attaching the belt

L% BERAYDOE /REINEN)
ML T T &0,

After attaching,make certain of any abnormal

rattle or gap.
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1.1 _Qufline of the Analyzer

1. ANALYZER FEATURES AND SPECIFICATIONS

This chapter covers the basic specifications and the main features of the analyzer.

1.1 Qutline of the Analyzer

U3641/3641PHS/3641N is a portable spectrum analyzer that allows analysis with high stability by
the adoption of a synthesized local oscillator.
The U3641/3641PHS has the input impedance of 50{) and the U3641N has 75(}.

To further increase portability there are three power supply choices: a battery pack, AC/DC

adapter or an external DC supply.

This allows a variety of power configurations.
The 6 inch TFT color LCD display greatly improves the efficiency of waveform observation.
By using the internal preamplifier, this analyzer’s strength comes into play for the analysis of the

micro level signal.

Performance Specifications:

tem

U3641/3641PHS (500)

U3B41N (750)

Frequency range:

9 kHz to 3 GHz

9 kHz to 3 GHiz

Input signal level (100 dB range

Preamp. ON | - 135dBm to +13dBm

—22dBuV to +120dBuV

presented in a single display)

Preamp. OFF | - 117dBm to +27dBm

- 8dBuV to +134dBuV

Maximum resolution

1 kHz (100Hz at option)

1 kHz (100Hz at option)

carrier)

Sideband MNoise (measured 20 kHz from the | — 105 dBc/Hz

- 105 dBe/Hz

Residual FM

B80Hz p-p/100ms

60Hz p-p/100ms
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1.1 Qutiline of the Analyzer

Feature list:
@ Small size and lightmass

Approx. 148 mm (height) X291 mm (width) X 330 mm (depth).
Main unit approximately 6.9 kg (nominal) (except battery of approximately 1.1 kg)

@ Three power supply sources

Power supply choices are battery, AC/DC Adapter or an external DC supply. The full
charged battery provide 1.5 hours operation of continuous operation. Note that a
PROPAC14 battery is used in full charge state and normal temperature, and the /O port
block power of the analyzer is turned OFF and the intensity is minimum state.

@ In the Zero Span mode, the sweep time of 50 usec can be set. Accordingly, time-axis
anaiysis of the burst wave becomes possible.

@ 6 inch color LCD display, allowing a 100 dB scale display
A six inch color LCD easily shows multiple wave data and a 100dB scale display.
® Preamplifier

The preamplifier is equipped with the gain of 20dB or more in the frequency range of 9 kHz
to 2.2 GHz. By using the preamplifier, this analyzer’s plays for the analysis of the micro
level signal.

® Easy operation by having two-slot card cage

Up to 2 memory cards can be used simultaneously to hold data efc.

IC memory cards were originally proposed by memory manufacturers, but standardization is
being advanced by the Japan Electronic Industry Development Association and the
Electronics Industry Association in the US. For use in the U3641/3641PHS/3641N Cards
should conform either to the JEIDA IC Memory Card Guideline Version 4.1, or to the
PCMCIA Release 2.0 Specification.

@ Audio and video outputs available

Monitoring of AM or FM audio signals is possible, using a built-in speaker. The video
output (compaosite signal) of NTSC standard is equipped. There is also an output signal for
this video available for connection to an external video printer to make hard copy of display
waveforms easy.
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1.2 Options of List

® Remote control via RS-232 or GPIB

The analyzer can be remotely controlled by either an RS-232 serial cannection or a GPiB
paraliel port. Thus the analyzer can also be incorporated into a larger measurement
system. When using GPIB output can be directed to printer or plotter.

@ Accessory and peripheral equipment
In addition 1o a battery pack, memory card, the abundant accessories such as a carrying

bag and a case are available.

1.2 Options of List

OPT-20 High-stable reference oscillator +2Xx10-8/day
+1x10-7/year

OPT-28 Narrow RBW 300Hz, 100H=

OPT-72 TV Picture Monitor

OPT-74 Tracking generator 100kHz to 2.2GHz

QOPT-78 Channel Setting

OPT-20 and OPT-72 : Can not be installed in U3641PHS.
OPT-78 : Involved in OPT-72.

1.3 Accessories of List

R16072 Transit case

R1B216 Carring case

R16801 Display hoed

AD2806 Front cover

AD8184 Front Handle

A09507 SRAM MEMORY CARD 84K Byte

C3CJ-256K-SM-461 SRAM MEMORY CARD 256K Byte
CSCJ-002M-SM-461 SRAM MEMORY CARD 2M Byte
FPROPACT14BATT Battery

DUAL CHARGER Battery charger
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1.4 Replacing Parts with Limited Life

The U3641 series uses the following parts with limited life that are not listed in Safety Summary.
Replace the parts listed below after their expected lifespan has expired.

Part name

Life

Relay

5,000,000 times

Rotary encoder

100,000 cycle

Key switch

5,000,000 times
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2. BEFORE USING THE FIRST TIME

This chapter covers the first step in setting up the analyzer and powering it up. Necessary
precautions are also pointed out. Please read it before you use the analyzer the first time.

2.1  Checking Accessories

Table 2-1 lists the standard accessories shipped with the analyzer, |If any of the accessories are
damaged or missing, contact the nearest ADVANTEST Field Office or representative. Order
accessories by type name or stock number.

Table 2-1 Standard accessories

Quantity
Part name MOC‘G' u3s41/ USGatN QPT-72 QPT-74 OPT-74 N TYPE Remarks
3641PHS (v} (TG) TG75(0)
AC/DC Adapter ADB364 1 1 — — —
AC Power supply * 1 1 - - -
cabie
Power fuse 326010 1 1 — — -
N-BNC conversion JUG-201A/U 1 - - 1 — 50Q
adapter
C15 type conversion NCP-NFJ — 1 — — — 750
adapter
NC-BNC type BA-A165 - 1 - - 1
conversion adapter
Memory card A09507 - - 1 — —
{64k byte SRAM)
Carrying belt - 1 1 — — —
Operation manual EU3641 1 1 - - - English
{this manual)

*: ADVANTEST provides the power cables for each country. (See yellow page of "Table of Power
Options” at this manual.)
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2.2

Environmental conditions

Do not expose the
ingtrument to:
Direct

SO e ©

Vibration

. Sunshine

N ° u ’ g O
. .

o @ " e ’/’ ;". S IE
ODus’[ - S

N A
oo £ -

_ ‘ Corrosive
as
= CJ\)
Line Filter

If any power line noise interferes
the instrument, use a noise
suppression filter,

Figure 2-1 Environmental Conditions

You can store the analyzer in temperatures that range from -20°C to +60°C. However, you
must operate the spectrum analyzer in an ambient temperature range of 0°C to +50°C (with
a relative humidity of 85% or less).

Do not subject the spectrum analyzer to the following:

e(Corrosive gas

eDyst

® Vibration

®Direct sunshine
eExcessive power-line noise

This spectrum analyzer is designed to resist noise from AC power lines. You should still
minimize power-line noise whenever possible. If necessary, install a noise-suppressing line

filter.

For highly accurate measurement, turn the power ON after the instrument temperature has
reached the room temperature level, and warm up the instrument for 30 minutes.
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2.3 Installation

Air cooling fan of the exhaust type is built into the rear panel. Do not close this outiet.

m The rear panel

shall be 10 c¢m or
more away from
» I the wall

Figure 2-2 Installation Conditions
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2.4 Storing, Cleaning, and Transporting

(1)

Storing

Store the spectrum analyzer in an area in which the temperature is from -20°C to +80°C. If
you store the spectrum analyzer for a long period (more than 90 days), package the spectrum
analyzer in a vapor-barrier bag with a drying agent.

Store the analyzer in a dust-free location out of direct sunlight.

Cleaning

Remove dust from the outside of the analyzer by wiping or brushing the surface with a soft
cloth or small brush. The brush will remove dust from around the front-panel keys. Hardened
dirt can be removed with a cloth dampened in water that contains a mild detergent. Do not
use abrasive cleaners.

CAUTION

Do not allow water to get inside the analyzer. Do not use organic cleaning solvents, such
as benzene, toluene, xylene, acetone or similar compounds, because they may damage
the plastic parts.

Transporting

To carry the spectrum analyzer by hand, put it in a transit case. The transit case is available
as an optional accessory.

When you ship the analyzer, use the original container and packing material. If the original
package is not available, use the following repackaging guidslines:

@ Wrap the analyzer with shock absorbing materials and then put it into a box.
@ Wrap the accessories with shock absorbing materials and then put it inte a same box.

@ Seal the container with shipping tape or a heavy-duty, industrial stapler.
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2.5 Before Turning the Power On
2.5.1 Power Source

This analyzer can use three kinds of power sources, intended for outdoor use.

e Battery : * PROPAC14 Battery : manufactured by Anton Bauer
{Optionally available) Mass : Approx. 2.1 kg
B60WH Baitery fuse : Time-lag, 12.54, 250V
e AC line source ; AC/DC adapter ; ADB364
{Standard) AC/DC adapter built-in fuse : Time lag, 4A, 250V

Mass : Approx. 1.1 kg
Supperting both 100 VAC system and 200 VAC system
automatically.
o External DC power scurce : Use an external DC power cord, A01434.
{Cptionally available)

WARNING

1. When using a battery:
Use a battery pack suitable for the battery mounter on the rear side of the analyzer.
An improper battery may damage the analyzer.

2. When using an AC/DEC power source:
An AC/DC power source should conform to the conditions of Table 2-2 and 2-3.
An AC/DC power source that dees not conform to the conditions may damage the
analyzer.

3. About AC/DC adapter:
A08364 ai a dedicated AC/DC adapter only for this analyzer. Donot use AQ8364 for
other use.
In the event of trouble of AC/DC adapter, please contact the sales and support offices.

4. Protection circuit:
When the over input voltage more than 16V or low input voitage less than 10V is
input, the power supply is switched off by the protection circuit in the analyzer
automatically. Reduce the input voltage to zerg, if the power supply is switched off.
Wait & seconds when the power supply of the analayzer is switched off using by
AC/DC adapter for the power supply turning on again.
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2.5.2 Using Battery

Figure 2-3 Battery pack

The battery pack recommended by Advantest operates approximately one and half hour
coniinuously after the charge. The battery is installed into battery mounter of back panel on the
analyzer (see "4.1 Initial Power on"}), For information about recharging the battery pack please
see the instructions that accompanied the battery.

CAUTION

When OPT20 is installed in the spectrum analyzer, the power is consumed even when the
instrument power is turned off because the oven for the reference oscillatar continues to
function. Remove the battery from the spectrum analyzer before it is stored.

2.5.3 Using the AC/DC Adapter

Figure 2-4 AC/DC adapter {A08364)
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{1) Power supply conditions

For AC operation, use the AC/DC adapter supplied with ADVANTEST.
Power supply requirements are shown in Table 2-2.

Table 2-2 AC power requirements
Powaer Conditions

fnput voltage 0V to 132V, 198V to 250V
This input voltage is automatically changed
betwsen 100VAC system and 200VAC system.

Frequency 48 Hz to 66 Hz
Power Consumption [ 100 VA or less

(2) Gonnecting the AC/DC adapter to the analyzer

s LED for checking power source
s Rear panel

AC/DC Adapter

? Connection Part

®
“o

Power Switch @

\“—5
Sgwer infér

Figure 2-5 AC/DC adapter and battery connection diagram

D Attach the connection side of the AC/DC adapter to the battery mounter position of the rear
panel. Push the ACG/DC adapter in and down. The attachment is completed by hearing a
"click" sound.

@ Plug the power cord into the AC power inlet of the AC/DC adapter for connecting to the AC
line.

@ Turn on the power supply switch of the AC/DC adapter. The LED for checking power
source on the upper adapter is kit

@ When removing the AC/DC adapter, turn off the power supply of the analyzer and the
AC/DC adapter, and lift up the detachment lever on the upper panel on the unit backward
and then detach the AC/DC adapter.
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CAUTICN

Faiture in the AC/DC adapter.

The over current protective circuit is provided inside this analyzer to prevent the AC/DC
adapter fuse from becoming burnt,

When a burnt fuse or abnormal conditions are encountered on this unit, contact a sales
representative for requesting servicing. The address and the phone number are listed at the
end of this manual.

WARNING

Do not connect the AC/DC adapter directly o the battery charger to prevent accidental
damage to the AC/DC adapter.
Never connect the battery charger to the AC/DC adapter.

3

2.5.4

(2)

Power plug cables

ADVANTEST provides the power cables for each country. (See yellow page of "Table of
Power Options" at this manual.)

Using DC Power Supply

DC power supply requirements

The DC power supply can be operated by using the external DC power cable A01434
(option).

The aperation requirements for the unit is shown in Table 2-3.

Table 2-3 Analyzer DC power requirements

DC power Conditions

Input voltage 10Vio 16V

Power consumption | 60 W or less

Connecting a DC supply to the analyzer

CAUTION

1. When attaching to the Supply, be sure that the Positive terminal is connected to the
RED lead, and the Ground terminal is connected to the WHITE lead. Reversed polarity
cause result in damage to the analyzer.

2. Make sure that the POWER switch of the analyzer is OFF when removing the external
DC power cable.
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2.5 Before Tuining the Power On

Connect the external DC power cable to the DC power input connector located on the bottom
right of the analyzers rear panel. When removing the cable, turn off the power supply and
detach the cable, while pushing the button on the connector of the cable.

DC power input connector {(XLR 4 pins)
D

Connector pin location
1st pin:  GND terminal
2nd pin: N.C
= 3rd pin: N.C
4th pin:  +Power terminal

Rear panel T

Red: +Power terminal

SSW‘%
External DG power cable

(A01434) Brown: GND terminal

Figure 2-6 DC power supply connecticn diagram

Checking the fuse

This analyzer uses time-lag type 10A/250V fuse for the DC power line. (The model of the fuse
is 326010.)

The fuse is in a fuse holder located at the lower right of the analyzer rear panel. It can be
removed by using a flat blade to turn the holder counterclockwise. When reinstalling the fuse,
be sure to turn the holder clockwise untif it locks into position.

/) = T

Fuse holder Fuse (10A/250V)

Remove by pulling out while turning
Rear panel counterclockwise with a flat blade.

Figure 2-7 Checking the fuse
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2.6 After the Power-on

2.6 After the Power-on
Wait 30 minutes to alfow the analyzer to warm up.

To increase the measurement accuracy, execute calibration.
(For the method of calibration, refer to Section 7.10.)
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3.1 _Front Panel

3. PANELS

This chapter briefly describes the analyzer’s front, rear and top panels.

3.1 Front Panel

S

/
. ”/ Y £ FUNGTION R —
/_f -2} \ CD-E @
< .. elall

@

= e
.-@

REF LEYEL Ling
-

L DATA ENW:H
oAl cowy I.IIIL
(=) @ 5 e
MEM =D :
ED R EN T ey
COMFMY  UTR. m
D @ & @
il
@O e
U3841 SPECTRUM ANALYZER

INPUT Go0 e
33

N
-] -]
vy MAX
- +274Bm
. £60¥DC /

@@@@ﬂlﬂ

|

U3641/3641PHS
\ LOFUNGTIONCT e T
e ~ @ )
P o . @ Sk
@ -) ::;‘ B
vayc =)
L0ATA ENTRYC—— )
‘ OB E @
& W.@m*
@ &) .
=) o é@leaz
ACABNTEST U3g4tHN SPECTRUM ANALYZER
INPUT T5Q .,
N
e 2 i
A
U3641N

Figure 3-1  Front panel
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3.1 Front Panel

¢ Display and softkey Section

1 2 3
~
( I?_ a o ™ LR ’
\ ------ / [D_
&)
ol
< N
. hd S
)
= J
No. Name Function Section
1 | LCD display Displays the waveforms and data in color. Also,
the display frame can be moved.
2 | Softkey menu display | Up to 6 software defined keys can be displayed | 5.1
area here.
3 |GLRKey . Glears or displays the Softkey menu display. . 5.1
SHIFT + CL.R key Turns off the back light of the screen.
4 | Softkeys 8 keys, the function of each labeled by the |5.1

corresponding softkey menu item.

e [nput secticn

U3641/3641PHS

U3B41N

AOARNTEST Uie4l SPECTRUM AMALYZER
INPUT 500 Skhi-

MAN
+2Td8m

3aH:

*50¥VDC

MABNTEST U3tsiN SPECTRUM ANALYZER
INPUT T50

$iHE-
S0Hx

MAX
H34dBY
HE0VDC )

|
S
1

Nao.

Name

Function

Section

INPUT connector

Input level:

500 connector for the U3641 and U3641PHS.
750 connector for the U3641N.
(Both connectors are N type).
Frequency range: 9 kHz to 3.0 GHz
+27dBm, £50VDC max(U3641/3641PHS)

134dBV, +50VDC max(LI3641N)

6.1
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3.1 Front Panei
® Power switch
POWER
=
9
1
No. Name Function Section
1 POWER switch Turn the power on/off 4.1
e Function section
6 7 8 9 10
SRE N
TRACE DEFINE SAVE
O @ 6D,
5 (STGP] MEAS1/ MEAS2 11
{ 2;( ) 12
4 — @ SHIFT OFF WMKR—
13 14 15 16 17 18 19 20
No. Name Function Section
1 [ CENTER key Selects the center frequency input mode. 7.1.1
2 | SPAN key Selects the frequency span input mode. 7.1.2
3 | REF LEVEL key Selects the reference level input mode. 7.1.4
4 | MENU key Selects menus for setting trigger, video |7.1.6
detector, sweep, sound, and color modes.
5 |[START key Selects the sweep starting frequency. 7.1.3
STOR key Selects the sweep ending freaquency. 7.1.3
7 | CPL key Setup the coupled functions: resolution |7.1.5
bandwidth, video bandwidth, sweep time and
attenuator,
8 | TRACE key Controls the display waveform {trace). 7.2
9 |USERkey .l Calls up an user defined function. 7.5
DEFINE key Enter an user defined function.
(SHIFT + USER key)
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3.1 Front Panel
(cont'd)
No. Name Function Section
10 | RCL key Recall a setup mode and waveform stored in a | 7.6
....................................... memory card. .
SAVE key Store the current setup and waveform data to a
{(SHIFT + RCL key) memory card.
11 | MEAST key Selects the ON/OFF of the incorporated |7.4
preamplifier and the counter function.
12 | MEAS2 key Selects AM modulation measurement, dB down | 7.4
or third order mutual modulation distortion
measurement.
13 | TG key When it is pressed, LED lights up on it and TG
starts.
14 | SHIFT key Selects the shift-mode (Multiple function keys). | 5.1
LED lights when the shift-mode is selected.
15 | TV key (PHS key ™) .| Enters TV mode to enable channel setup. | L
SHIFT +TV key Assigns channel table. 9.2
16 | PICTURE key The spectrum screen can be changed fo TV |8.2
(AUTO key "2) . ..|. SCIOBN. o ooeeeeeeeeeensssesenese s e s e bz e
SHIFT + PICTURE key |Displays the menu for TV monitor screen | 8.3
adjustment.
17 | CONT key No function
18 | MKR key Displays the marker on the screen. Hides the {7.3
...................................... KO, e
OFF key
(SHIFT + MKR key)
19 | PEAK key Moves the marker to the peak level of the |7.3
....................................... displayed waveform.
MKR — key Moves current marker point values to another
(SHIFT + PEAK key) function data {such as center frequency etc.)
20 [REMOTE lamp Lights when the analyzer is being remotely
controlled.
21 |LCLkey .| Goes to local control from remote controk.
ADRS key Sets the GPIB device address.
(SHIFT + LCL key)
22 [PRESET key Resets the screen setting to the initial condition. | 7.7
* About U3641PHS, TV key becomes PHS key.
PHS key : Enters into PHS-ID demodulation mode (hereafter PHS mode), In the PHS3
mode, soft menu of PHS mode is displayed.
In the PHS mode selected, LED lamp lights up.
2 About U3641PHS, PICTURE key becomes AUTO key.

AUTO key :The measurement is performed under the specified conditions and the measured
results are stored in the memory card.
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3.7 Front Panel
e DATA ENTRY Section
U3s41/3641PHS U3641N
1
) L1DATA ENJAY ) .
CAL COPY LAB CAL COPY LABEL
© (@) o) Q) &
MEM €D MEM ©D ':_’
) &) Ee¥
CONFIa  UTIL - CONFia UTIL mv
ale) G| @
MW - "W {~) |=———
(o) ) |2 C €] (CGEACR)7
] | |
2 3 4 2 3 4 5
No. Name Function Section
1 |[AT][¥] key Increment or decrement input data. 5.1
{step kay)
2 @ Dial to fine adjust input data. 5.1
{data knob}
3 |NUMERIC key pad Input digits from 0 to 9, and decimal point. [56.1
{Extended function|Used in combination with the shift key for
1KeyS) e J8xtended functions.
MW key Set up a measurement window. 7.14
SHIFT 0 keY) e
CONFIG key Executes the configuration function. 7.8
SHIFT +2 key) e
UTIL key Executas the utifity function. 7.12
SHIFT +3 key) e e,
MEM CD key QOperate the memory cards. 7.6
LSHIET A AKOY) e,
CAL key Calibrate the analyzer. 7.10
SHIET + 7 KY) e b
COPY key Cutputs the screen to a printer or plotter. 7.9
(SHIET £8KeY) e e
LABEL key Put a labsl on the display screen. 7.1
(SHIFT + 9 key)
4 |BS key Backspaces to edit numeric entry. 5.1
5 |Units keys Select a set of units, and Input corresponding {5.1
e MBI,
GHzkey . . ...l Inputs the unit of GHz, +dBmanddB. .. ..
MHzkey . ......]] Inputs the unit of MHz, -dBm and sec. ...
kHzkey | Inputs the unit of KHz, mV.and msec: . .
Hz key Inputs the unit of Hz, xsec and CH.
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3.2 Rear Panel

3.2 Rear Panel

Max_ o)

FUSE
THoasz80¥

BC M

LA i 11

J

Figure 3-2 Rear Panel
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3.2 Rear Panel
No. Name Function Section
1 | EXT TRIG terminal (External trigger input terminal) 7.1.6
Approximately 10k input impedance; starts
sweeping at the leading/trailing edge
(selectable) of TTL level input signal.
2 110 MHz REF IN Input Impedance : approx 5000, at 10MHz 7.8.5
terminal Input level range : 0 to +16dBm
3 JGATE IN terminal (External seep control terminal)
TTL High level enables sweep and
measurement.
TTL Low level stops both.
4 | COMP VIDEOQ (Gomposite video output terminal) 5.2.3
terminal sutput amplitude : 1V p-p
output impedance : approx. 758
Based on NTSC standard.
5 | Option terminal Allows audio input/output, and video
input/ output when Option 72 is installed.
6 | GPIB connector GPIB connector for external control, or | Chapter 11
connection to printer/plotter.
7 | RS-232 connector Connector for external controller which is used | 5.4
to execute remote control through an RS-232
interface.
8 |[Cooling fan Exhausts heat outside the analyzer.
9 | Battery mount Battery (Anton Bauer PROPAC14) or AC/DC |2.4
Adapter (A08364) is mounted hera.
10 | FUSE Fuse for the external DC power supply. [2.4.4
(10A/250V)
11 | DC IN connector External DC power connects here via the [2.4.4
external DC power cable (A01434).
Input voltage range: + 10V to + 16V.
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3.3 Top Panel

3.3 Top Panel

12

11

10—

Figure 3-3 Top Panel
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3.3 Top Panel
No. Name Function Section
1 | Drive A indicator LEDs {Light Yellow when you install a memory card or | 5.3
red when you access or write data to a memory
Drive B indicator LEDs | card.
Eject button for Drive B | Eject memary card from Drive B.
Caution Label The following message is shown : 5.3
CAUTION
DO NOT PRESS THE EJECT BUTTON
WHILE THE DRIVE LAMP IS RED LIGHT.
5 |Memory card slot for | Accepts memory card for Drive A,
Drive A
& |Memory card slot for | Accepts memory card for Drive B.
Drive B
7 | Eject button for Drive A | Ejects memory card from Drive A.
Volume and Intensity | This is a two-step-pop-up knob. When it is |7.1.6
knob pressed in a lowest position, it pops up and gets
avaifable for screen intensity adjustment. Further
it gets available for AM/FM demodulation audio
output adjustment when it is pulled in the position
where it has popped up. When not changing the
screen intensity and the audio output, put it into
the panel.
9 | Ear phone terminal 8L ear phone terminal of AM/FM detected Audio
output.
10 | Option list Options numbers are listed here.

3-9
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3.3 Top Panel

No. Name Function Section

Caution Label The following message is shown :

CAUTION

1

INSIDE ENTRY BY TRAINED SERVICE PERSONNEL
ONLY.

FOR CONTINUED PROTECTION AGAINST FIRE HAZARD,
REPLACE FUSE WITH SAME TYPE AND RATING.

NEVER USE THE UNSPECIFIED POWER SUPPLY OR
BATTERY.

BEFORE CONNECTING OR DISCONNECTING POWER
PACK, MAKE SURE THAT THE INSTRUMENT POWER IS

TURNED OFF.
12 | Battery or AC/DC Releases the catch on the battery or AG/DC |2.4
adapter detachment |adapter so that it can be removed from the
lever adapter.
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4.1 Initial Power-up

4. EASY USE INSTRUCTIONS

This chapter provides easy directions from initial power-up through measurement completion for
biginners users.

4.1 Initial Power-up

Three different power supply options are available for this analyzer: battery, AC or DC supply. This
secticn explains the case of using battery first.

(1) Installing the battery

Begin by Attache a fully charged battery (PROPAC14) to the rear of the analyzer.

@ Align the three prongs on the battery with the corresponding female connection points on
the rear of the analyzer.

Battery mounter position
‘—/@H
Sl Lo

\i{\m\\J

Rear panel

PRCPAC14 battery

. Three receiving connector holes
Three connecting prongs, face towards the

back of the analyzer

Figure 4-1 Battery connection

@ Push the battery in and down to complete the electrical connection and mechanical latch,
You should hear a "click" sound as the battery locks into place.

Note: The AC/DC Adapter connection is similar to the battery. See section "2.4 Before turning
the power on” for details on power supplies.
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4.1 Initial Power-up

(2) Turning on the power

Now that the battery is in place, the front panel power switch can be used to turn the
analyzer on.

S
_—_—

L]

—_————

=)

S

J

=

The LED inside the power switch lights
Front panel when power is ON, and go off when it is OFF.

Figure 4-2 Power ON/OFF
After you turn the power on, the following screens appears before entering the initial
operational mode.

"ADVANTEST" appears in the center of the display.
(The analyzer is doing a self-check while this screen
appears.)

U3B41 Spectrum Analyzer
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4.1 Initial Power-up

Copyright {(C) By ADVANTEST. .

PTV Channe : A list of the installed options appears.

10¢
EF:0. 0 ¢ ATT: . ; ;
e et When the analyzer is turned on first, after factory

shipment, display appears.

fae )
i8]
BT =1=2]

In normal operation, the analyzer will return to the
settings current when it was last turned off, and the
display will be modified accordingly.

PRESET

The can be used at any time to return 1o the
factory configuration.

Hz 3
VERW: 3 MHz

Display in the initial factory ship setup {U3641)
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4.2 Measurement Start to Finish

4.2 From starting Measurement to Finishing it

The analyzer is now ready for us to start making some measurements. Let’'s get started to analyzes
the spectrum of a 500 MHz, - 20 dBm signal.

{1) Setting for measurement

@ Prepare a standard signal generator to generate the frequency of 500 MHz and —20 dBm
signal.

®

Adjust the signal generator fo 500 MHz and - 20 dBm output.

@

Connect the RF Output of the signal generator to the analyzer RF INPUT with a BNC - BNC
cable. '

Standard Signal Generator The analyzer

| | | |

Tob
Bbb o
s
HEEE]

G506

ap8enn g

1 | RIRIAI

|
1
1

RF Qutput

N

{ N(M)-BNC(F) Connector

9

Freq.: 500 MHz
Amp.: -20 dBm

\

®.
B

BNC-BNC Cable

Figure 4-3 Measurement sefup

{2) Measurement Begins

10dB/ Jun/t 7
REF:0.0 dbn ATT: 1048 i3is3
L i E s L F
] _ j When the above setup is.complete a spectrum as

— r———————————— | shown in the left appears picture.
| i ! i i :
P T

j 0
! i . ! ' : :
CE:1.8000 GHz SPAHI3Z00 MHz
REW:3 HMHz VEW:3 MHz SWETED ms

4-4 Jul 1/96




SPECTRUM ANALYZER
OPERATION MANUAL

4.2 Measurement Start o Finigh

(3) Preliminary information about the analyzer operation

The analyzer is operated with Panel Keys and Soft Keys.

Whenever a Panel Keys is pressed a corresponding softkey menu is displayed at the right side
of the screen.

Pressing a soft key corresponding to the softkey menu executes the functian.

Softkeys
Softkey Menu
R CLR
— S — M
’ﬁf;—— & E@ _
| mall) = o i
I e o
] | - i lalall=ry ET
1 G EE =AY
\J i ’ ® o I‘ &)
( j ) | S m (55
L= ‘ =3
Front Panel

Figure 4-4 Panel keys and scftkeys
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4.2 Measurement Start {o Finish

@ Panel keys and softkeys

For example, try pressing which sets a center frequency.

The softley menu is displayed as follows:

There are two items, |
blank items in the softkey menu.

When pressing the softkey corresponding to , the color
of AUTO/MNL changes.

In this case, a color-changed menu is activated.

@ Function of the SHIFT key
SHIFT

To execute hlue-colored functions above panel keys, press and then each key.
SHIFT

When pressing @ , the left LED lights up.
SHIFT MKR—

Example: To exacute MKR-function, press @ and then .

@ Data input

When data is set by pressing a softkey and panel keys, a selected function label and its setting
value is displayed at the top left of the screen. This display area is called “active display area”
and helps input data.

Figure 4-5 explains how to read the screen displayed.
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4.2 Measurement Start to Finish
Marker area Ma/rker
Fr[?:iqluemlwf h IMKH: 23088 ggzlsir {E / ]
and level of the -38, 31 B un/ 7. Date and time
] . : Iy ' : o ]
maker point "REF:-d0. 1 dEm ],{\ATT-U d% E\ 15 h:‘:
Active area e \ | %MVert|cal scale

Shows functional

—Input attenuator

data which can be

Reference level

modified

Center frequency——CF: 30,000 MHz

F:E.‘:'!J:3D kHz WEW:3530 kM2 “WP a0 ms
7
i i
Resolution Video Sweep time
bandwidth - bandwidth

SPAM: 2 DDD HH"——Frequency span

Figure 4-5 Details on Screen Display

There are three different methods for
1. Step keys
2. Data knob
3. Numeric keys and Unit keys :

data input.

Data is incremented or decremented by the "step size".
Continously changes a setting value under display resolution.

Data is set by numeric value entry.

1. Step keys

£7DATA ENTRY (7

1
1
1

2. Data knob

(e )Le) OB
it = . 'MEM €D

Too

CONFla  UTIL

(olale

COBY LASEL e

O O @

3. Numeric keys.and Unit keys

Figure 4-

6 Data input
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4.2 Measurement Start to Finish

REF:0.0 dBm

£+
a0(¢

£b
B

MHz

REF: 0.0 dBnm

AN
=t

1.0

01

MHz

{4) Setting the center frequency

Set the center fraquency with the following key pushes:

G ) () (O (o) @)

The signal is displayed centirally on the screen.
Note: The step keys and the data knob can be also
used instead of the numeric keys.

{5) Setting the frequency span

Let's set the frequency span to get a clearer display,
say 1 MHz here.

Using the NUMERIC keys

—-dBm
Press| sPaN sec

Using the STEP keys

Press and then @ Q’—\] as many times

as necessary (or hold it down) until the span reaches
the desired value.
Note: The Data knob can be alse used.
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4.2 Measurement Start to Finish

(8) Setting the reference level

REF:-18.9 dBm 104dB/
REF ! 2 LineEar | Now let's get our reference level setup, say to just
~18.3 [dBm |
T oo about the peak spectrum level.
i 3 UNITS
[1A L | a"REF oFs | Using the Data Knob ( )
T
WMMQM o ress_ . , and then turn t.he Knob @ while
-1 B watching the display move to the desired level.
k 1 1
CF:500.000 MHz SPAN: 1.000 MHz
REW:10 kHz VBW:18 kHz SwP:50 ms | Using the MKR—REF key
' An even guicker way is to use the MKR—REF (Move
Marker to Reference) function.
MKR—
Just press
level will be adjusted to be the peak level.
Note: The NUMERIC keys and the Step keys can be
also used.
{7) Measuring the frequency and level
MKR: 509.0
-18.
REF:—-19.5 dBm

ARl D

509, 01t MKz

Measuring the frequency and level of the peak using
MKR -~

the marker. Just press .

The "active marker" symbol € will appear at the
highest point of the spectrum, and the numerical values
for the frequency and level are shown at the top left of
the display.
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4.2 Measurement Start to Finish

{8) Some handy functions: MKR—CF, MKR—REF

T The MKR—CF function

This function sets the center frequency to the frequency of the active marker point. This is
especially useful when we want to center a peak {or other point) with an unknown frequency.

Spectral peak case

Key presses are:
MKR—»

A point not the peak level
OFF

Press the , and then move the marker to the

point of interest by turning the data knob @ . Then
SHIFT  MKR—

move the center frequency by pressing:

& MKR—REF function

This function makes the level of the currently active marker be the reference level. Quite
useful in setting the spectral peak to the reference.

Peak to reference level case

MR : 500.0

. - Press:
HEFI-jr 9.3 : MKR —
HARKER
500,013 M

Non-peak level to reference case
OFF

Press the to select the marker and then turn the

data knob @ to move it to the location of interest.
SHIFT MKR—

Then finish by press: @
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5.1 Key descripiion

5. METHOD OF OPERATION

This chapter explains basic operation, how to output screen data to an external device, how to use
memory cards, and remote-control function using a RS232 interface.

5.1 Key description

The key configuration of the analyzer consists of three groups.

® Softkeys
# Function keys
& Data entry keys

5.1.1 Softkeys

R E]

This group is composed of six softkeys which execute softkey menu

functions and key which erases and displays the softkey menu.

Softkey menu to
be displayed on
the screen

Six softkeys correspond to the number of the softkey
menu and execute softkey menu functions displayed on
the right side of the screen.

for example, AUTO or MNL is

selected. When pressing the softkey, the color of
AUTO/MNL changes. When the color of MNL changes,
MNL function is activated.

shows that AUTOQO is activated.

Softkeys on the
panel

Figure 5-1 Softkey menu and softkeys
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5.1 Key description

@ Clear key ( )

¢ When pressing the key, the softkey menu of the screen is erased and then an

asterisk (*) is displayed at the upper right of the screen,

controlled by panel keys. (Refer to
SHIFT

® When pressin

5.1.2 Function section

Chapter 7.)

In this mode, basic functions are

and then , the back light of the screen is turned off.

Fundamental keys

Operational keys

LIFUNCTIONT ]

TRACE DEFINE SAVE

)
MEAS1 MEAS2
OO
SHIFT OFF MKR—
CRED

MODE PICTURE CONT

()

Figure 5-2 Panel keys in the function section

This section is composed of function

@ Fundamental keys

keys.

Seven keys shown on the left of Figure 5-2 are called "Fundamental keys." They are useful

for basic setting of the analyzer.

Operational keys

This group is shown on the right of Figure 5-2 and consists of 15 keys supporting power-up,

marker control, resst, shift, save, and recall functions.

The SHIFT key is used to select blue-colored function printer above keys.

MKR—

For example, to activate the function, press and then }

B-2

SHIFT MKR—
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5.1 Key description

5.1.3 DATA ENTRY section

/1DATA ENTRY [ ]

& & 6 |en)

MEM CD

O E ® | &8

@

MW {~)

) O @) | @
S

Figure 5-3 DATA ENTRY section part of the front panel

Data for analyzer setup is entered using these keys. There are three different ways of data
input:

N2

The up and down step keys are used to increment and decrement data values in steps of
stepsize. Data can be set: the down key enables to decrement data values and the up
key for increment.

In this manual the symbaol above will be used for the step keys.

2.@

The data knob can be used to continuously change data values {in steps that can be
resolved in the display). It is very useful in making fine adjustments to data values. In this
manual the symbol above will be used for the data knob.

3. Numeric key pad and units keys

These keys ¢an be used to directly input numerical values. When the number has been
completely antered, pushing one of the unit keys will confirm the correct entry.

SHIFT
When used in combination with @, the other functions above each numeric key

can be executed.

Corrections can be made with the BS (backspace) key. Each press of BS deletes one

digit from an eniry. Also, when data is not input, "—" is input by press .
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5.2 Quiput to Screen Data

5.2 Output to Screen Data

Screen data can be output to an external plotter, printer, memory card or video printer.

The method of connecting and using each exiernal unit is explained below.

5.2.1 Plotter Output

Measurement data from the analyzer can be output to a GPIB input plotter.

(1) Connection to the plotter

Table 5-1 gives a list of plotter models that can be used.
The GPIB cable connection is shown in Figure 5-4.

CAUTION

1. Be sure that the power is OFF before connecting the GPIB cable.

2. Please read the instruction manual for the plotter befere you begin to use it.

Table 5-1 List of plotters that can be used with the analyzer

Manufacturer

Plotter model

ADVANTEST

R2833

Hewlett-Packard

HP7470A, HP7475A, HP7440A, HP7550A

Hitachi Electronics

B882-XA

Rear panel

Plotter’s rear panel

e

GPIB cable

Figure 5-4 Plotter connection diagram (Example of the analyzer and R9833 connection)
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(2) Plotter setup

The plotter GPIB address should be set to LISTEN ONLY, or to the same address (0 to 30}
that the analyzer has been configured to use as its output device.

Depending on the plotter model there will be other things that need to be set up besides the
address, please consult the plotter manual for the necessary details.

Figure 5-5 shows the set up for use with A4 size paper (on listen only mode) on R9833
(ADVANTEST product).

DIP switch DIP switch
DSWH DSw2
5 ON o> ON OPEN
] - [ 1

] =] EI I e

] | 8

DIF switch location

Figure 6-5 Plotter DIP switch settings

{3) Plotter output procedure
Output is directed to the plotter with the CONFIG key, and the COPY function does the actual
output.
@ PLOTTER output selection

SHIFT CONFIG
Press

When the plotter has been selected as the output devices where the screen data is sent.
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. MKR: 400,003 MH
-3.18 dB

5 Z

g m
lHEF:U.U dBm
L i R vt
| t n_

Figure 5-6 Plotter configuration window

MKR 400,003
-g9. 19

REF:0.0 dBm
t 1

‘ |

t

Figure 5-7 Platter type selection

MKR: 400.003 MHz
-9.19 d
REF:0.0 dBm

1 picture

alil

% irace
setup
gratic
mark
table

Figure 5-8 Plotter mode selection

@ Plotter configuration window

SHIFT  CONFIG
Press

the screen shown in Figure 5-6 will appear. The
top of the display shows the currently selected
configuration, the lower portion of the screen
shows an item to be modified, marker with a —
symbol.

@ Selecting a plotter to be used

Each press of cycles the — marker

through the possible piotter types (see Table 5-1).
Note : Select plotter type "R9833" if you use a

plotter "682-XA" provided by Hitachi
Electronics Ltd,

@ Plot mode selection

""""""" a
PLOT | cycles the — marker
-MODE__,
through the possible plot modes (see Table 5-2).
Moreover, if table is selected, the type of the table
data should be selected in the same manner as in

step ®.

Each press of
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Table 5-2 Plot mode

Plot mode Descriptions
all* Outputs all display screen data.
trace Outputs display waveform data {trace data) only.
set up* Outputs setting condition only.
gratic Outputs grid line on display screen only.,
mark Outputs marks only such as display line, limit line ar marker.
table Outputs table data such as antenna coefficient. Level
comprised data or limit line shown in Table 5-3.

* ! When all or setup is selected, the input label are automatically output.

MKR:

® TABLE data type selection
This menu item only becomes active if the Plotter

Mode has been set to be TABLE. Each press of

escape from this menu push

return to @.

Figure 5-9 TABLE data type selection

Table 5-3 Table data

Tahle data Descriptions
antenna Antenna coefficient or level comprised data
Imt line 1 Table data on limit line 1
imt line 2 Table data on limit line 2
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TMER:

400, 00
-9.1

0.0 dBm

wow
o X
W

REF:
|

Figure 5-11

Pen count selection

® Paper plot size selection

.
| cycles the — marker
d

through the possible plot sizes.

@ Pen count selection

Press

through the possible pen number (see Table 5-4).
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Table 5-4 Plotter pen assignments

1 Pen Pen 1 Frame, Marker, Window, Limit line, Alphanumeric
characters, Display line, Waveform A, Waveform B
2 Pens Pen 1 Frame, Marker, Window, Limit line, Waveform B
Pen 2 | Waveform A, Alphanumeric characters, Display line
4 Pens Pen 1 Frame
Pen 2 Display line, Marker, Window, Limit line
Alphanumeric characters
Pen 3 Waveform A
Pen 4 Waveform B
6 Pens Pen 1 Frame.
Pen 2 Marker, Alphanumeric characters
Pen 3 Waveform A
Pen 4 Waveform B
Pen 5 Display line
Pen 6 Window, Limit line
8 Pens Pen 1 Frame
Pen 2 Marker, Alphanumeric characters
Pen 3 Waveform A
Pen 4 Waveform B
Pen 5 Display line
Pen 6
Pen 7 Window
Pen 8 Limit line
MKR: 400,003 MHz Display division selection
REF:0.0 abn - O™ 4my AEEE: ~TRLOTT T

1

Figure 5-12 Display division selection

5-8

| cycles the — marker
d

through the possible division size for output screen.
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MKR : 400,003 MHz @ Output location selection
-5.18 dB PAPER i ivisi i
REE: 0.0 dBnm mm 48/ £58p After the Dlspiay Division selection has been set to
} ; RN v iwo or four pictures,
I i PEN e ]
e -“‘--'-0-}-—- LOCAT’ON : in Ordei’.
DIVISION 4
LoCATION CGCATION]
________ icycles the — marker
________ d
s riant Yeku M through the possible output locations.
; RETURN
L #When the Display division selection is set two
SPal:1.0p8 NHz pictures in &.
Select the output location from two positions of
Figure 5-13 Qutput location selection right and left {See Figure 5-13).
(two pictures case)
MKR 400.003 MHz s\When the Dispiay division Selection is set four
REFi0.0 dml - Ty PALEE: pictures were chosen in & .
R ; ‘ Select the output location from four positions of
upper left, lower left, upper right and lower right
{See Figure 5-14).

Figure 5-14 QOutput location selection
{four pictures case)

{0 Output location AUTO/MANUAL selection
Select the cutput locations when the division output
is set.

Select the output location with

When the AUTQO is set, the screen is automatically
set from the former output position. When the MNL
is set, the position to be output can be set.

Figure 5-15 Switching the output location
between AUTO and MANUAL
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(D GPIB addressing mode, address setup

CMKR: 408,008 v
REF:0.0 dBm

Select the addressing mode with

When TALK appears in reverse video the analyzer is
setup to be a GPIB talk only device. When ADRS 01
is active, the address of the output device must

be entered. Use the numeric key, [V; @

step keys or data knob @ to enter the GPIB

address of the plotter.

Figure 5-16 Talk only / address CAUTION

Make sure the plotter is really set to the same
address!

(4) Plotter cutput execution and cancellation

@ Execution SHIFT  COPY
Now that all the setup has been completed, press

Perform the plotter output according to the step "{3} Plotter output procedure”.

@ Cancellation
SHIFT CONFiG

1
Press enables io cancel the plotter output during the

plot is output.

CAUTION

1. The analyzer and all of the plotters that can be used by the analyzer support the
protocol HP-GL specification. In setting up mode check that your plotter is set for HP-
GL. Some plotters can not support display division. For example, tow picture division
can not be done with the HP7470A.

2. When using the HP7475A, set the PAPER SIZE dip switches to: US/A4, US/A3,
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5.2.2 Printer Qutput

(1) GPIB Output

@ Connection to the PCL-capable printer
To print out the data in the PCL (Printer Control Language) form, connect the analyzer to a
printer by using a GPIB connector.
The HMP2225AJ printer produced by Hewlett-Packard Company or the HP2225AJ-equivalent
printer can be connected to this unit.
Connect the printer as shown in Figure 5-17.
{If the printer does not have a GPIB connector, use a commercial GPIB-to-parallel
converier.)

Rear panel

ool

Printer Rear panel

GPIB Cable

Figure 5-17 Printer connection diagram (Example of the analyzer and
HP2225AJ connection)

CAUTION

1. Be sure that the power is OFF before connecting the GPIB cable.

2. Plgase read the instruction manual for the printer before you begin to use it.
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@ Printer address

Set the printer GPIB address via its rear panel dip switches. Be sure to set the
corresponding talk/listen only mode in the analyzer, or the same address in both the dip
switches and the analyzer configuration menu.

Printer Rear Panel (HP2225A.)

0 N

(i) Set to LISTEN ONLY when the U3641 is in TALK ONLY.

DIP switch layout {enlarged)

SRQ EN
17 rLISTEN ALWAYS

|

"

AS AL A3 A2 A i

(ii) Set to the address 01 when the output device address is specified
(ADRS 01 mode).

SRQ EN
lr (LISTEN ALWAYS

W

AS A4 A3 AZ A

Figure 5-18 Printer address selection dip switch
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(2) RS-232 output

@ Connection to the ESC/P-capable printer
To print out the data in the ESC/P (Epson Standard Code for Printer) form, connect the
analyzer to a printer by using an RS-232 connector. Printers that can be connected to the
analyzer are shown in Table 5-5.
Connect the printer as shown in Figure 5-19.
(If the printer does not have an RS-232 connector, use a commercial serial-to-parallel
converter.)

Table 5-5 List of printers that can bs used with the analyzer (ESC/P language)

Manufacturer Printer model
Cannon BJ-10 or its equivalent
SEIKO Epson VP-600, MJ-400 or its equivalent
Hewlett-Packard HP505J or its equivalent
Rear panal

Printer Rear panel

St
@ - @ﬁ’

/
bt

RS3-232 Cable

Figure 5-19 Printer connection diagram (Example of the analyzer and VP-600 connection)

CAUTION

1. Be sure that the power is OFF before connecting the R3-232 cable.

2. Please read the instruction manual for the printer before you begin to use it.
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Two kinds of methods of connecting the RS-232 cable are shown. One is for connecting this
unit and the printer directly. The other is for connecting this unit and the printer by using a
serial-to-parallel converter.

The name of each signal line used here conforms to the notation of EIA {Electronic Industries
Association).

This unit (8-pin D-SUB) Printer {serial ’0)
Pin No. Signal name Signal name Pin No.
2 BB (RxD) -= {TxD) BA 2
3 BA (TxD) » {RxD) BB 3
5 AB  (GND) {GND) AB 7

Figure 5-20 RS3-232 cable connaction diagram for the direct connection

This unit (9-pin D-SUB) Serial-to-parallel converter
Pin No.  Signal name Signal name  Pin No.

2 BB (RxD) = (TxD}y BA 2

3 BA (TxD) > (RxD) BB 3

4 CD (PTR) > (D3R} CC 6

5 AB (GND) (GND) AB 7

B CC (DSR) - (OTR)y CD 20

7 CA (RTS) = (CTS8) CB 5

8 cB (CTS) (RTS) CA 4

Figure 5-21 RS-232 cable connection diagram for the connection using a serial-to-parallel
converier

For details on the signal name, refer to Table 5-7, "Signal names of serial input/output
interfaces".
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(3} Printer output procedure

CONFIG key is used for the setup printer.
Press COPY key for the print output.

@ PRINTER output selection

SHIFT CONFIG
Press

When the printer has been selected at the output devices where the screen data is sent.
@ PRINTER size selection

SHIFT CONFIG

Press and select the print size

to LRG or SML.
Selecting LRG: Print in large size.
Selecting SML: Print in small size.

@ GPIB address selection
This is available when the PCL command is selected.
SHIFT  CONFIG

________ a
A[T)QEKE; ’ 1and select the addressing mode
J

Press

to TALK or ADRS 01.

Selecting TALK : TALK ONLY mode is selected (initial default mode}.
Selacting ADRS 01 : The address of the output device must be entered.

Use the NUMERIC key pad, [V;l Q] step key or data

knob ®to enter the GPIB address of the printer.
Note: Make sure the printer is really set to the same address!

@ Printer selaction with commands
SHIFT  GONEIG

Pressing to PCL or ESC.

Selecting PCL : Selects the printer to which the PCL command (output from the GPIB port)
can be used.

Selecting ESC :Selects the printer to which the ESC/P command (output from the RS-232
port) can be used.
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(4) Printer output execution and cancellation

@ Execution SHIFT COPY
Now that all the setup has been completed, press

Perform the printer output according to the step "(3) Printer output procedure".

@ Cancelletion
SHIFT CONFIG g —

-
Press @ 2 CoPY

1 . .
CANCEL | enables to cancel the printer output during the

plot is output.

5.2.3 Memory Card Output

This section explains how to output the screen data to the memory card in the Microsoft Windows
bitmap format.
(1} Memory card output procedure

CONFIG key is used for the setup memory card.
Press COPY key for the memory card output.

@ Selecting memory card drives.

SHIFT CONFIG

Press 1in order.

When the drive A (or B) of memory card has been selected at the output devices where
the screen data is sent.

@ Setting a filename (or the file number of 0001 to 9999) to store in the memory card.

SHIFT CONFIG

Press

The file number can be selected using the ten keys, G;l @ keys or the knob

A file extension must be ”.BMP” and a file size will be 44.222kbytes.

@ Selecting an automatic file update.

SHIET  CONFIG
Press

When selecting ON: The file number is automatically updated.
When selecting OFF: The file number is not updated.
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@ Selecting bitmap data to be created.

SHIFT CONEIG
Press

When selecting NORM: A monochrome bitmap data is created.
When selecting INV: A invert monochrome bitmap data is created.

{2) Memory card output execution

@ Outputting data to the memory card.
SHIFT COPY

Press
The screen data is output to the memory card on the conditions set in the "(1) Memory
card output procedure”.

Note : Cutputting data to the memory card can not be canceled halfway.
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524

(1

Video Printer Qutput

CAUTION

Please read the instruction manual for the video printer before you begin to use it.

Connecticn to a video printer

The COMP VIDEO Connector on the rear panel of this equipment outputs a composite video
signal having NTSC standardized amplitude of about 1Vp-p. When used with a BNC input
Video Printer this rmakes for a very simple means of obtaining a hard copy of the display
screen. The analyzer and video printer connection diagram is shown in Figure 5-22.

Rear panel
Video Printer Rear Panel

a4 _ v out
TS Toedd
I
BNC-BNC Cable y
Video Qutput connector Video Input connector

(2)

Figure 5-22 Video printer connection diagram
Video printer output operation
The analyzer at all times presents a composite video output signal that corresponds to the
current display being seen on the color LCD display. After connection (Figure 5-22), a hard
copy can be made at any time by simply pressing the PRINT key on the video printer.
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5.3 Saving Data to Memory Card

Memory Cards are used by the analyzer as a siorage medium for backing up the current
setup/configuration and waveform/spectral data.

As the features of this analyzer, the memory card drive has two siots.

Therefore, two memaory cards can be used at a time.

5.3.1

1)

Condition of Memory Card

Memory cards that can be used in the analyzer

Use the memory card which satisfies the following condition.

@

Use memory cards conforming to either standard of the following.

¢ Japan Electronic Industry Developmane Association (JEIDA) IC Memory Card Guideline
Version 4.1.

® United States standards PCMCIA Release 2.0.

¢ Comprises a common memory and an attribute memory including card attribute
information (device information-tuple, attribute memory information, common memory
information).

& Comprises only a command memory including card attribute information.
The following memory types only are available:

Common memory @ SRAM
Attribute memory  : Any one of SRAM, EPROM, MASKROM, EEPROM, OTPROM, Flash
memaory, or none

Format type

MS-DOS format
Corresponds to 64KB, 128KB, 256KB, 512KB, 1MB, 2MB
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(2) Specification of the Advantest memory card
The specification of the memory card (A09507, CSCJ-256K-8M-461, or CSCJ-002M-8M-461)

provided by Advantest is as follows.

Table 5-6 Memary Card Specifications

Memory card

CSCJ-256K-SM-

CSCJ-002M-SM-

e AQ9507 461 (Compatible 461 (Compatible
Specification
product) product)
Manufacturer ADVANTEST ITT Cannon ITT Cannon
Memory capacity 64K byte 256K byte 2M byte

Conngctor

68 pin 2 piece connector

Interface

JEIDA IC memory card guide line Ver. 4.1 conformity

Memory backup supply

CR2025 1 each

BR2325 1 each

Memory backup lifetime (normal
temperature)

Approx. 4 years

Approx. 5 years

Approx. 4 years

Exterior dimensions (mm)

54(width) X 86(length) X 3.3 (thickness) mm

Environmental conditions

No dew condensation

Operating temp. range: 0°C to 55°C
Storage temp. range: -20°C to 65°C (Data storage is not

guaranteed)

Relative humidity: 85% or less

Write protection

Turn ON/OFF using the switch. In the ON position,
protection is ON, and the card may not be written to.

E W INSERT THIS WAY
3

Figure 5-23 Memory card {A08507)
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5.3.2 To Use Memory Card

This item will describe the how memory cards are initialized and used.

(1) Memory card insertion and extraction

Front side

(Drive A side)
Drive A Lamp

Drive A gjoctor button

I

Rear side

(Drive B side)

O
©)

©

S—

Drive B Lamp

Drive B Eject Button

Note: Drive A is the card slot
on the front panel side.

Figure 5-24 Memory card insertion and extraction
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The slots for the memory cards are found on the top panel of the analyzer, cards are inserted
and removed from above.
@ Insert cards with their labeled, printed side facing toward the front of the analyzer.
@ Check to be sure the memory card is not in use (Drive Lamp is always lit on yellow) before
operating the Eject Buttons to remove cards from the analyzer.

CAUTION

The Drive Lamp will be lit on red whenever the memory card is being accessed by the
analyzer. Never push the gjector and extract a card while the drive lamp is it on red.

if a card should be removed while the access lamp was lit on red, the data in the card
cannot be assured and may be destroyed.

{2) Memory card initialization
New or unused memory cards should always be initialized before use.

WARNING

If @ memory card containing data is reinitialized all data will be destroyed.

@ Take the Write Protact off of the card to be initialized.

@ Insert the memory card.
SHIFT  MEM GD
Press 4

@

@ Press FORMAT _]: )

et e Ly e

i
NIRRT

LS 1T I N S S

DRIVE

BATTERY

WRT PROTECT :

ATTRIB MEM
SIZE

COMMON_MEM
SIZE

The screen shown in Figure 5-25 will appear. Press
initialization to proceed.

If the initialization is not required, press

5-21 Jul 1/86



SPECTRUM ANALYZER
OPERATION MANUAL

5.3 Saving Data fo Memory Card

The following explain the Memory Card Initialization Menu Screen shown in Figure 5-25.

DRIVE
BATTERY

WRT PROTECT :

ATTRIB MEM

SIZE

COMMON MEM :

SIZE

¥Memaory type

Indicates a memory card drive to be initialized.
Indicates a battery information in memory card.

GOOD : Normal
LOW : Though the data is maintained, Battery is dead to exchange
it.
BAD : Data may not be saved.
Battery is dead to exchange it.
Indicates a memory card write-protect ON/OFF candition.

ON : Indicates a memory card write-protected condition.
OFF : Indicates a memory card write-enabled condition.
[ndicates an attribute memaory information. (See ¥*memory type.)
Two kinds of memory cards can be used.
® The memory card comprising a common memeory and an attribute
memory and including card attribute information (device information-
tuple, attribute memory information, commeon memory information}
can be used.

¢ The memory card comprising only a commen memery and including
card attribute information. Can be used.

Attribute memory size

Indicates a common memeory. {See ¥memory type.)
Only the type "RAM BKUP" can be used.

Common memoty size
Size o be used : 84 KB, 128 KB, 256 KB, 512 KB, 1 MB, 2 MB

Common memory : SRAM
Attribute memory . Any of SRAM, EPROM, MASKROM,
EEPROM, OTPRCM or a flash memory.

Note : It is possible that the attribute memory does not exist.
The card without attribute memory does not show the memory
type of attribute memory or common memory and the size of
attribute memory.
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CAUTION

1. When the CONFIRM key is pressed on the initialization menu, and the CANCEL key is
pressed during the initialization, the initialization execution is not canceled.

2. The display "FILE EXISTS" on the screen of FORMAT shows that a file exists in the
memory card.

(3) Storage to the memory card {Save)
[Saving procedure]

SHIFT SAVE

@ Press will bring up the screen shown in Figure 5-26.

The nearest slot to the front panel is the card drive A.

@ Make a FILE SELECTION by moving the cursor up and down the file list with the

CV;J I;A] step keys or the data knob @ To create a new file, move the cursor

to the last line in the file list.
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SAVE .
EXEGUTE | to write the current analyzer state and data to the memory card

according to setting saving condition. (See * Setting saving condition).

A FILE NAME will also be automatically created at this time.
When an existing file has been selected for averwriting the following message will appear

on the message area.

Do you really want
QVEY W

to |
1LeT

ito return to the previous menu

When the overwriting is not required, press
from the overwriting menu.

CAUTION

When the CONFIRM key is pressed, and the CANCEL key is pressed during the
overwriting, the overwriting execution is not canceled.

[Setting saving condition]
Before the in saving, the conditions of data to be saved can be changed as follow.

I Select a format of data to be saved.
Move the cursor to an itemn to select with the knob @ .

@ Addition and cancellation of the current setup conditions

5-24 Jul 1/96



SPECTRUM ANALYZER
OPERATION MANUAL

5.3 Saving Data to Memory Card

Initial values (Figure 5-27) of the save conditions and items of the selection are as follows.

2488 MHz
<50 ms

Figure 5-27 Initial value of save conditions

Data format :  File type
BIN :  Saves data in the internal code.
CS8Y . Saves data in Comma Separated Value form. (Tabular format)

(Note} When the CSV format is selected, items which can be saved gets
fewer. Examples are shown in A1-3, "Memory Card CSV format".
Setup data
Trace
Limit line
ID-list
{Normalize t. and Antenna f. can not be saved.)

CAUTION

1. Files which were saved in CSV type cannot be recalled.

2. When the files which were saved in CSV type are shown (SHOW
FILE), only the file name, the size, the time, and the label are
displayed.

Setup ¢ Setup data {(Setup conditicns of display screen)
OFF . Setup data is not saved.
ON 1 Setup data is saved.
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Trace Waveform data

OFF . Waveform data is not saved.

A : Waveform data A is saved.

B . Waveform data B is saved.

A/B ;. Waveform data A/B are saved.

{Note) When trace mode is BLANK, waveform data are not saved.

Limit line Limit line

QFF :  Limit line is not saved.

1 & Limitline 1 is saved.

2 ¢ Limit line 2 is saved.

1/2 :  Limit lines 1/2 are saved.

Normalize t. Normalize data

OFF : Normalize data is not saved.

ON 1 Normalize data is saved.

(Note) When you recall the normalize data, you can save it to either the
backup memary or the memory (the data of the latter is lost when
powering off the spectrum analyzer). For more information, refer to
in “7.2.4 Normalize Mode".

Antenna f. Antenna compensated data
OFF : Antenna compensated data is not saved.
ON : Anienna compensated data is saved.
ID-list ID-list
OFF : ID list is not saved.
ON :  ID list is saved.

{(Note) ID list is saved when data exists.

[Savable files number]

The following shows examples of savable files number in BIN form. Use them as a guide in

saving.
ltem Setup data + Setup data + Setup data +
Setup data only P P etup data o
Card Waveform A Waveform A + B { Waveform A + Limit 1
84K 59 files 29 files 16 files 19 files
256K 128 125 71 83
2M 128 128 128 128

{(Note) Maximum number of registerable files: 128 files

(4) Reading back from a memory card (RECALL)

(4-1) In NORMAL mode

SAVE
@ Press and the screen shown in Figure 5-28 will appear.
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The card in the slot nearest to the front panel is Drive A

@ Make a file selection by moving the cursor up and down the file list with the

@ @ step keys or the data knob @ .

To find out what any file in the list contains at this point, press

RECALL |

I . - -y
@ Press EXECUTE | to recall the selected file setting conditions.

(4-2) In FAST mode

SAVE
@ Press

with the knob @ and then press
number.

SAVE

@ Press( RCL ), ten key (any one setup register number from 1 to 9) in order and the
assigned file setting conditions will be recalled.
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Figure 5-29 RECALL DEFINE menu screen
(5) Memory card backup procedure
Using the two analyzer’s drives enables to backup (ALL COPY function) the memory card
data due to exchange batteries, etc.

@ Insert a master memory card into active drive. Also, insert a blank, initialized memory card
(the capacity shall be same as the master’s one) into the other drive to copy the all data.

@ Select the active drive.

SHIFT  MEM CD
Press

, and select the master memory card (active drive).

(Here, for example select the drive A.)
@ Copy the all data in the master memory card {active drive) to the other memory card.

SHIFT MEMCD ..

( ) COPY ALL!
Press . OA-—>B J[.

Press CONFIRM | I to execute the all data copy.

Press
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5.3.3

{1)

(2)

CAUTION

1. When the CONFIRM key is pressed and the CANCEL key is pressed during
overwriting, COPY execution cannot be canceled.

2. If the both memery capacities are different, the all copy cannot be executed.

Cautions in Handling Memory Card
Backup battery lifetime

A battery is necessary for preserving data in any memary cards that use SRAM.

The battery lifetime is dependent on the static power dissipation of the memory card RAM,
and the dissipation increases with increasing RAM capacity, resulting in decreased lifetime.

A 84 KB memory card with a new battery installed and then kept at room temperature will
have a battery lifetime of 4 years, a similarly treated 256 KB card’s battery will last 5 years,
and similarly treated 2 MB card’s battery will last 4 years.

For information on how to replace the battery, refer to the instruction manual that comes with
the memory card.

WARNING

Precautions in using memory cards.
1. Battery lifetime will be greatly reduced if a memory card is left exposed to elevated
temperatures.

2. Please remove memory cards from the analyzer when they are not in use.

3. Keep dust and foreign matter out of the connector holes.
Avoid bad contact or damage to the connector.

4. Do not touch the connector with metallic wires or pins, etc.
Avoid damaging static discharge.

B. Do not bend or subject the card to strong shocks.

Loading data from BMP and CSV files

The lcad data saved in the memory card into a personal computer, the personal computer
may have to be set up.
For the setup procedure, refer to the operating manual of the computer.
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5.4 RS-232 Remote Control Function

With controllers not equipped with a GPIB interface as a standard, such as personal computers, a
simple measurement system can be configured using an RS-232 interface.
The R8-232 also allows remote control to be controlled externally similar to the GPIB interface.

(1) Compatibility with GPIB codes
The RS-232 uses the same codes as the GPIB of the analyzer, except for GPIB-specific
codes and functions. (Refer to "11.9 GPIB Codes List").
@ Compatibility with GIB codes
® The codes are compatible with the talker/listener codes.
® The codes are compatible with the header information corresponding to the talker
request.
& The codes are compatible with the output formats.
@ GPIB codes not supported
o Delimiter control  : DLO, DL1, DL2, DL3, DL4
¢ SRQ interrupt : 30, 81
@ Command added for RS-232
® Panel key lock control : KLK, KUK
® Status byte read out : PLL?
@ Panel control
The following specifications are used for the execution of R5-232 remote programming.
(When GPIB remote programming is executed, the remote lamp on the panel lights up,
automatically inhibiting local operation.)
# Remote lamp does not light up.
® |ocal operation should not be inhibited until the KLK command is sent out.
# |f the KLK command inhibits local operation, the operation should not be automatically
canceled unless it is not canceled by the KUK command.
e If the local operation is ended while it is not canceled using the command after it has
been inhibited, the LCL or IP command can cancel it.
(2) Functicns controlled externally
The following functions can be controlled using the RS-232 remote control:

@ Setting of measurement conditions : Input of various measurement conditions similar to
the conditions input by key operation on the panel

@ OQutput of settings : Qutput of variocus settings and data of this system

@ Input/output of measurement data  : Write-in/readout of screen trace data

@ Status output : Readout of data indicating the current conditions of
the measurement instrument similar to status bytes
in the GPIB
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5.4.1 RS-232 Specifications

(1of 2

termn

Description

{1) Transfer speed (baud rate)

The following six speeds are available.
@ 600 bps
@ 1200 bps
@ 2400 bps
@ 4800 bps
©

19200 bps

{2) Data length

The following two lengths are available

@ 8 bits

{3) Stop bit length

o 1.
@ 2 bit

(4) Parity bit

The following three parity methods are available,

@ 0Odd parity
@ Even parity

{5) Communication method

Half duplex

{6) Data flow control

Specifies the handshake method used in the communication
with the controller. The following two methods are available,
depending on the functicn of the communication port at the

troll

The RS-232 interface does not send out data while the
DSR line at the sending end is low. Also, while the
DTR line in the system is low, the data from the mating
end will be rejected.

@ Xon/Xoff handshake
The sending end does not send data until it has
received the next Xon characters after receiving the Xoft
characters through the data line. Also, if the system is
not ready to receive data, it will send the Xoff characters
to indicate data rejection from the mating end. As soon
ag it is ready to receive data, it will send the Xon
characters.

(7) Inter-character sending interval

Places a fixed time interval between each character when
the system sends data. This reduces the load at the
controller. The following five setting values are available.

i.0ms
25ms
4.0 ms
5.5 ms

@
<)
@
®
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{2 of 2)
ltem Description
(8) Communication mode The system employs the start-stop mode and uses "carriage
return” (CR) and "line feed" (LF) as delimiter symbols of
messages.

Note: A special mode is employed only for the binary
output of waveform data. Refer to “5.4.4
Extended Formats".

(9) Transmission error control The system does not perform error control. if necessary,
the control should be made at the controller.
{10)Communication port open The RS-232 port is apened when the system is switched on.

Since the parameters necessary for communication are
stored in the memory, panel/softkey operations open the
port with the setting currently stored. When the port is
initially opened after shipment, the initial settings are used.
Also, the panel/softkey operations will forcibly close the
communication port.

5.4.2 Connection

(1) Connection with controller
The RS-232 cable is used to connect the analyzer and the controller as follow.

RS-232
connector
Rear panel _
R3-232 cable
Parsonal computer
Analyzer Connectors used Computer Connectors used
U3641 connected
{Rear panel}
U3641PHS HP 200/300 |Connectors used depend on
RS-232 connector .
U3641N series type of computer. Refer to

IBM AT PS 2 |individual instruction manuals
PC 9801 for each computer.
§

Figure 5-30 Connection to personal compuier
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The following describes how o connect the RS-232 cable to a controller such as a personal
computer. The names of each signal line used here comply with the notation of the EIA
{Electronic Industries Association).

The analyzer (9-pin D-SUB} Host {25-pin D-SUB)
Pin Ne. Signal name Signal name  Pin No.
1 CF (DCD) == (RTS) CA 4
2 BB (RxD) = {TxD) BA 2
3 BA (TxD) > (RxD) BB 3
4 CD (DTR) > (CTS) CB 5
I—» (DSR) CC 6
5 AB (GND}) (GND) AB 7
6 CC (DSR) - (DTR) CD 20
7 CA (RTS) » (DCDY CF 3
8 CB (CTS) -—e—-r

Figure 5-31 Cable connection diagram

Table 5-7 Signal names of serial input/output interfaces

Signal direction
Pin No. Signal name Description
Analyzer External
1 Carrier detector | DCD e "High" when carrier is received normally.
2 Receive data RXD - Receive data
3 Transmit data TXD —_— Transmission data
4 Data terminal DTR ———— Data terminal ready
Ready
5 Signal ground SG Signal ground
6 Data set ready DSR - "High" when external device is ready for
communication.
7 Request to send | RTS Transmission request signal to external
device. When high level, ready for receiving.
When low level, receiving inhibited.
8 Clear to send CTS Transmission permission signal. When high
-~ fevel, ready for transmission. When low
level, transmission inhibited.
9 Ground FG Frame ground. Used for protection ground.
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5.4.3 Communication Port Setting

The CONFIG key is used to set the communication ports of the RS-232 interface in the system.

LOdES 1 BAU

BEF:0.0 dBn ﬁ.TT.:i['JdBll B.c?w
Lt s2up_ ' ¢ 9800 bEs 2 DAT £
' LENGTH : 7 bits F BNy
BAETry 1 God t 5TsTor

ITY STOP

FLOW i KARD ST
INTVAL 3 ms IR e idutatute
|_dkxk¥  BAUD ¥E¥¥% 4 PARITY

mmny L |

. & ppRs T mm e
R o EF‘S b ok
] PR3 . B L
o

1] 1 I

[y
]

z QPAN.AGD MHz
YB3 MMz SWP:S0 ms

o L]
[aadnd]
= -
oy
=i
1o
™~
o
T

Figure 5-32 Window screen for
communication port setting

10dB/ 1 RBAUD
REF:G.D‘ dBm ATT: D?B R
o i 7 : ; o o o
D 18200 hes 2 DATA
BTH ¢ 7 bits i LENGTH
P lobit LS —————
ITY + DD ~3 "3TOP
Vi H&RD BIT
VaL 0 ms "] m———————
H¥¥  BAUD  kEkkEk . _d PARITY
g0g i
1200 s = mees————
24400 s Ws  FLOW
4a00 s l CONTROL
Q800 s g meememmae
1920 Y 5 NEXT
TN AP TR T S
LF:1. 2000 GHz SP‘_JN.ZMJG MHz
REW: 3 MHz. WEBW: 2 MH:z SWPI30 ms

10dB/ 4 . BAUD
REF:0.0 dBm ATT: 10dR -
] i | i i i b e -
——BA&UD_~ : 9600 brps -2 DATA
; LENGTH & & Bits LENGTH -
5 BARTTY | Bpd " 5 sT0P
| I— H . = :
! FLOW HARD B BIT
TTTTINTWAL 0 ms e
%% DATA LENSTH ¥% _4 PARITY
; T obits i
N g bits = e———————
WS FLOW
| CONTROL

:i.ZGDD GHc ..\PAN 2400 MH7
W:3 MHz YBW:3 MHz SWP:S0 ms

Figure 5-34 Data length setting

@ Window screen for setting communication

ports. sSHIFT CONFIG
Press

and the window screen shown
in Figure 5-32 will appear. The upper portion of
the window screen shows the ¢urrent settings,
and the lower portion is used to change each
parameter. Use the marker (—) to change
them.

@ TransmISS|on speed settlng {baud rate)

| on the display

softmenu shown in Figure 5-32. Each time this
softkey is pressed, the "—=" will move, enabling
the transmission speed to be select.

@ Data length setting-

DATA 1| on the display
LENGTH_ ]

Press

softmenu shown in Figure 5-33. Each time this
softkey is pressed, the "—=" will move, enabling
the data length to be select.
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10dE/ .. BAUD .
REF: 0.0 dBrlra ATT: 10dBy - -0 0

[ i T [ T e e
L——n—BAUD - 3B00 bes —2 DETH
: LENBTH @ 7 bits L ENGTH
. aT0P : 1.3 bits ety
L— P PARITY : QLD B -5TRF..

i FLOW : HARD 1 “RIT
e INTVAL : 0 ms B Rigtnintone
***T ET%P BIT *%%% _d4 PaRITY
1 -

+ 1.5 bits = ————mm——
b 7 Dits 5 FLOW
-. | CONTROL
M T RTIEY I A YT N T TR 'l"rl'le NEXT

bl M A O

CF:1, 2000 GHz SPAMN: 2400 MHz
REW: 52 HHz VBW: 3 MH=z SWP:S0 me

Figure 5-35 Stop bit setting

i0dB/ 1 BAUD
REF: Q.0 dET ] aTT: 10 gR’
i i [ P mem e -
BALD ! 3600 bps 0 —P TDaTA
LENGTH : 7 bits L LENGTH
STOR tlobit N mgoIom--
FARITY : EVEN B STOP
FLOW  : HARD ; CBIT
——INTWAL 8 ms = i —Tea
; **¥ﬁo PARITY ¥%¥%¥% _d PARITY
k oDD — e
wlihdd - EEN ] LW
e B conTROL
B nexr
! '11: 11!['flll'lpI l‘rl}r!'t”!’l‘f’rrﬂ!' I"I" wwrr'r rmw
L 1 ! |
CF:1.2000 GHz SPAN: 2400 MHz
REW: 3 MHHz YRIW: 3 MHz SWPTED ms

Figure 5-36 Parity bit setting

L0dE/ 1 BAUD

BEE: 0.0 dBm PTT 10 4B
! i | H i
BaUD H QEUU DE-’S
LENGTH @ 7 Bits
STOP 1 bhit
—FAEITY ¢ RO
| FLOW : oRon/Xoff .
T INTVAL 0 nms - =
L OREREHE FLOW 3&***3& 4 PERITY
1 HARD Do
pe—r= 3 won/%otf % erialudeierindulcy
‘5 FLOW .
CCONTROL

B
A M R

1]
CF:1.,2000 GHz SPAM: Zd
AEW: 2 MMz YBW: 3 MHz WP: S

()
L

Figure 5-37 Data flow control setting

Stop bit setting

Prass | on the display

softmenu shown in Figure 5-34. Each time this
softkey is pressed, the "—" will move, enabling
the stop bit to be select.

Parity bit setting

Press “PARITY 1| on the display

softmenu shown in Figure 5-35. Each time this
softkey is pressed, the "—" will move, enabling
the parity bit to be select.

Data flow control method setting
on the display

saftmenu shown in Figure 5-36. Each time this
softkey is pressed, the "—" will move, enabling
the data flow control method to be select.
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@ Interval time setting
10 iB [t DEV SW
REF:D.0 oBn  ATT:iBGE MATH/CTL
: 9800 bps —QIrTERvAL
H: 7 bBits
1 bit _; e L
¥or N -3 oPEN
¢ HARD . .
L: 1.0 ms I vt
INTERVAL ¥%% _4 CLOSE
4 ms . '
g oms .- Each time this softkey is pressed, the "—" will
g = ________ move, enabling the transmission interval time
.-! B RETURN between each character to be select for the

A L mwmr*"r epmmErTm
LF:1,2000 GHz

L

°PF'N- 4400 MHz

REW: 2 MRz VBRW: 3 MH:z SIWP:SEI ms
Figure 5-38 Interval time setting

_ LOdES L DEY SWU
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: [ T 5 T e mmm e ———
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.___BH* gNTER\a‘AL k¥ _4  CLOSE
i - ms ;

T 1.0 ms — e ———
Wil 2 5 s s

-. 4.0 ms ]

23,3 ms I" ————————
| w 1“-1?' ||W‘!I'ifﬂﬂl”wnwrlp prlm’mp”mb ETURN
Cred,200D0 GHz T SPAN: ”dDG MHJ
REW:2 MHz YBW: 2 MMz SWRIBD ms

Figure 5-39 Communication port open
setting
104dB/ 1 DEY
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| 5AUD  : 3500 bps -ZINTERUAL
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; ¥ ¥ ¥ éNTEFI\ML kR CLOSE
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1.0 ms —{ —————— =
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S.ims  moTTIouIoT

B scTuRn

T:'T‘{li‘!'[‘ anrrm!ll!"rrr'rl re 'mm'r 'rl‘l']“ ‘

CE:i, 2000 GHMz ) SPAN: _40 MH
HB# 2 MRz VBW: 3 MH:z IWPI S0 m3

Figure 5-40 Communication port close setting

5-36

transmission from the system.

Communication port open setting
Press 1 on the display

softmenu shown in Figure 5-38. When this
softkey is pressed, the communication port will
be opened.

Communication port close setting

Press "CLOSE 7 on the display

softmenu shown in Figure 5-39. When this
softkey is pressed, the communication port will
be closed.
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5.4.4 Message Format

The messages which are transmitted between the controller and the system are basically ASCII-
code character strings. The ends of the messages are indicated by "carriage return (CR) and line

feed {(LF)" codes.
[Basic format]

LF CR O L L E H -

Analyzer side
‘Controller side

When waveform data are transmitted in binary format, the extended transmission format is used.

[Extension format]

DLE | EOT

~——| DLE | STX ~ Binary data (8 bit)

E——- Indicates the Indicates the :l

transmission ending in
the extended format.

transmission start in
the extended format,
DLE : Data link escape character

STX : Start text character
EOT : End of transmission character
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In this case, if the binary data include data with the same codes as the DLE character, messages
are sometimes ended by mistake. For this reason, the sending end inserts an excess DLE
character for transmission. When the receiving end receives the continuous DLE characters, it
recognizes the excess and ignores it. (For an example of data handling of this kind, refer to
"5.4.5 R3-232 Remote Program Examples, Sample Program Ex.14 and Ex.15".)

Sending end Line Receiving end

DLE | — DLE

Insert ——T -3 Dolete

DLE | —————

List of control character codes are shown below.

Table 5-8 List of Control Character Codes

Symbols Codes Content

hex.
STX 02h Used for header character during binary data transmission.
EOT 04h Used for delimiter character during binary data transmission.
LF 0Ah Used for delimiter character during ASCII data transmission.
CR 0Dh Used for delimiter character during ASCII data transmission.
DLE 10h Control character during binary data transmission.
Xon 11h Start character during X parameter transmission.
Xoff 13h Prevention character during X parameter transmission.
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5.4.5 RS-232 Remote Programming Examples

This subsection uses examples of actual programming to describe how to use the RS-232 remote
control functions. Note that the programs used in this subsection use Microsoft’s "Quick BASIC".
Several sample programs use NEC’s "N88-BASIC" and Hewlet Packard’s "HP-BASIC".

Microsoft’s "Duick BASIC" . ex1 to ex19
NEC’s "N88-BASIC" . ex8, ex10, ex17
Hewlet Padcard’s "HP-BASIC" : ex17

(1) How to use the serial IO

Example 1 : Master-resets the analyzer and turns ON the CAL signal (30 MHz). The port is
opened with the conditions:

® RS-232 port : 9600 bps

® Parity ;onone

e Data length : 8 bits

e Stop hit ;1 bit

® Binary mode (except for Xon/Xoff control)
e Line feed : character insert mode

® DBSR line monitor time-outtime © 68

COPEN "COM1:9600,N,8,1,D56000,L.F" FOR RANDOM AS #1

PRINT #1, "IP"
PRINT #1, "CLN"
END

Example 2 : Sets the start frequency 1o 300 kHz and the stop frequency to 800 kHz, and adds a
frequency offset of 50 kHz.

OPEN "COM1:9600,N,8,1,DS60C0,LF" FOR RANDOM AS #1

PRINT #1, "FA300KZI"
PRINT #1, "FB8OOXZ"
PRINT #1, "FONSOKZ"
END
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Example 3 : Sets the reference level to —20 dBm (5 dB/div), the resolution bandwidth to 100 kHz,
and the detector mode to posi..

OPEN "COM1:9600,N,3,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "RE-20DB" 'Reference level: — 20 ¢Bm.
PRINT #1, "DD5DB” '5 dB/div

PRINT #1, "RBI1QOKZI" 'Resolution bandwidth: 100 kHz
PRINT #1, "DTP" ' Detector mode: posi.

END

Example 4 : Sets the trigger mode to single and the sweep time to 2 s, so that the marker will
reach the maximum level for each sweeping.

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "SI*
PRINT #1, "Sw28C"

SWLOOP:
PRINT #1, "s2" ' Staius byte clear
PRINT #1, "SR" ' Start of sweeping
DO 'Waits for end of sweeping
PRINT #1, "PLL?"
INPUT #1, A%
SB = VAL(AS)
LOOP UNTIL SB AND &H4
PRINT #1, "PS§" ' Marker peak search
GOTC SWLOOP
END

Example 5 1 Sets to MAX HOLD (A).

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "AM" 'Sets to DIRECT.
END
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Example 6 : Executes the RECALL (in the case of file name "FILEQ001").

OPEN "COM1:9600,N,8,1,DS6060,LF" FOR RANDOM AS #1

PRINT #1, "RC /A:FILEOQD1/" 'Recalls file name "FILEOOO1".

Example 7 : Qutputs the marker frequency (integer).

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "HDO" 'Header output prevention
PRINT #t, "MF?"

INPUT #1, A%

B = VAL(AS) 'Example result B =1700000
END

Example 8 : Outputs the center frequency (character strings).

Example 8-1 : For Quick BASIC

OPEN "COM1:9600,%.8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "HD1" ' Starts header output.
PRINT #1, "CF?"
INPUT #1, A%

'Example result A% =CF 0000001.8000E +9
END

Example 8-2 : For N88-BASIC

10 OPEN "COM1:NB83NN" AS #1
20 PRINT #1, "HD1"

30 PRINT #1, "CF?"

40 INPUT #1, A$

50 END

bxample 9 ;. Outputs the unit conditions.

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "UN?T"
INPUT #1, A 'Example result A=2 (dBuwv)
END
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Example 10 : OQutputs the marker frequency and the level simultaneously.

Example 10-1 : For N88-BASIC

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "HDO" "Header output prevention
PRINT #1, "MFL?"
INPUT #1, Mf$, M1$

Mff = VAL(MT$) 'Example result Mff=1.8E+09 M11=-73.02
MIT = VAL(M1§)
END

Example 10-2 : For N88-BASIC

10 OPEN "COML1:NB3NN" AS #1
20 PRINT #1, "HDG"

30 PRINT #1, "MFL?"

40 INPUT #1, MF$, ML$

50 Mff=VAL(MF$)

60 M171=VAL({MLS)

70 END

Example 11 : Outputs the frequency offset.

OPEN "COM1:9600,N,8,1,D56000,LF" FOR RANDOM AS #1

PRINT #1, "“HDO" 'Header output preventicn

PRINT #1, "FG?*

INPUT #1, On$, Frp$

Frgq=VAL{frg$) 'Example result On$ =1 Frag = 1200000
END

Example 12 : Using NEXT PEAK, reads out the 10 peak levels from the second peak level of a
signal.

DIM M1$(9), M11(9)
OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RAMDOM AS #1

PRINT #1, "PS"
FOR I =0 TO 9

PRINT #1, "NXP"

PRINT #1, "ML?"

INPUT #1, M1$(I)

M11{I) = VAL(MI1$(I)}
NEXT I

'Example result M11(1)=-55.01 M11(2)=-58.22 ... M11{9)=-70.26

END
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(2)

Input/output of trace data

The input/output of the trace data is basically the same as that of the GPIB. Its ASCIl format
uses similar specifications for the contents of data values, message format, delimiter (fixed),
and number of transmission times. Although the binary format uses the same specifications
for data values, data transmission order, and number of data bytes as that of the GPIB,
control characters are inserted at the start and end of the data. (Refer to "Extended
Formats” of "5.5.4 Message Formats".)

In addition, it should be noted that if the data include the same character as the DLE
character, an excess DLE character will be inserted. (Note: Be sure to use 8-bit data for
execution. If 7-bit data are transmitted, an incorrect waveform may be generated because of
the absence of the most significant bit in the waveform.)

How to input/output Description

ASCIH format DDDD CR  LF

Data corresponding to one point

4-byte data without header

Input code Output code
Memory A TAA TAA?
Memory B TAB TAB?

DLE STX DD DD DD DD DLE EOT

----------

Binary format

Least significant
of first point

Most significant
of first point

Least significant
of 701st point

Most significant

of 701st peint

Cne-point data are divided into two bytes {most and least
significant bytes) of the binary value for transmission.

Input code Output code
Memory A TBA TBA?
Memory B TBB TBB?
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Example 13 Qutputs the data of memaory A in ASCII format.

OPEN "COM1:9660,N,8,1,DS2000,LF" FOR RANDOM AS #1

DIM TR$(700) 'Ensures 701 variables.

PRINT #1, "TAA?"

FOR I = Q0 TO 700
INPUT #1, TR$(I)

NEXT I

END

"Specifies memory A {ASCI).
*Repeats data obtaining in 701 times.

‘Example result TR${0)=0208 TR$(1)=0210 ....

TR$(699) = 0311 TR$(700) = 0298

Example 14 : Outputs the data of memory B in binary format.

Opens the RS-232 port without insertion of the binary mode and the line feed
character.

OPEN "COM1:8600,N,8,1,D56000" FOR RANDOM AS #1

DIM TR$(1500)

CONST DLE = 16, 37X = 2, EQOT = 4
CONST CR = 13, LF = 18 ' Defines control character.
DLEflag = 0

i=3

PRINT #1, “TBB?; CHR${CR); CHR$(LF);

' Flag for DLE character deletion control

TR$(1) = INPUTS(1, #1)

TR$(2) = INPUT$(1, #1)
TR$(3) = INPUT$(1, #1)
DO

IF (DLEftag = O)THEN

TR$(4) = INPUTS(1, #1)

IF (TR$(i) = CHR$(DLE)) THEN DLEflag = 1

'Receives DLE character.
' Receives STX character.
' Receives first byte of waveform data.

' Detects DLE character in waveform
' data inserted.

' Deletes excess DLE character.

ELSE
IF (TR$(+) = CHR$(DLE)) THEN
DLEflag = 0
jed-1
ELSE
IF (TRE(i) <> CHR${EOT)) THEN DLEflag = O
END IF
END IF
i=1+1

' Obtains waveform data.
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{cont’d)

LOOP WHILE {NOT ((DLEflag = 1) AND (TR$(i) = CHR$({ECT)))) 'Detecis end of data.
"{DLE and EOT characters)

STOP
END

Example 15 : Inputs the data of memory A in ASCIt format.

DIM TR${700)
OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "TAB" ' Assumas that waveform data is already set to TRE( ).
FOR I = 0 TG 700

PRINT #1, TR$(I)

FOR J = 0 T0 10 'Processing time is required at SPA.

NEXT J
NEXT I

STOP
END

Note: Set to VIEW mede before program execution. When VIEW key is pressed again after
program execution, the input result will be confirmed.

5-45 Jul 1/96




SPECTRUM ANALYZER
OPERATION MANUAL

5.4 RS-232 Remote Control Funcition

Example 16 : Inputs the data of memory B in binary format.

Opens the RS-232 port without insertion of the binary mode and the line feed
character.

OPEN "COM1:96006,N,8,1,D56000,LF" FOR RANDOM AS #1

DIM TR$(1500)
CONST DLE = 16, STX = 2, EOT = 4 ' Defines control character.
CONST CR = 13, LF = 10

PRINT #1, "TBB"; CHR$(CR); CHR${LF);  'Assumes that data is already set to TR${ ) using "TBA?"
tor "TBB?".
PRINT #1, CHR$(DLE); CHR$(STX);
FOR J = 0 TO 1401
IF (TR${(J) = CHR§(DLE)} THEN
PRINT #1, CHR$(DLE);

FOR K = 0 TO 1 'Wait time is reguired to ensure processing time at SPA.
NEXT K
END IF
PRINT #1, TR${J);
FOR K =0 70 1 "Wait time is required to ensure processing time at SPA.
NEXT K
NEXT J

PRINT #1, CHR(DLE), CHR${EOT);

STOP
END

Note: Set to VIEW mode before program execution. When VIEW key is pressed after program
exeacution, the input result will be confirmed.
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(3) Status byte readout function

Since "Service Reguest (SRQ)" and "Status Byte" are GPIB-gpecific functions, the RS-232

does not support the same functions.

However, the status byte readout function has been

added to the RS-232 as part of normal message exchange. When the status byte data are
read out by the status byte readout cede (PLL?), the system sends out the data as two-byte

ASCII data.

Table 5-9 Control codes for status byte

Message code

Content

PLL? Requests the readout of status byte information from the system.
32 Clears the status byte of the system (same as GPIB code).
Table 5-10 Status byte information
Bit Decimal Content
0 1 Sets to 1 when UNCAL occurs,
1 2 Sets to 1 when calibration is ended.
2 4 Sets to 1 when sweeping is ended.
3 8 Sets to 1 when average reaches the specified number of times.
4 16 Sets to 1 when plot output is ended.
5 32 Sets to 1 when an error occurs in the message code of this function.
3] 64 Not defined
7 128 Not defined

Example of status byte data
Case for sweeping end and where average reaches the specified number of times. (4 + 8

= 12)

31

CR| LF
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Example 17

Example 17-1:  For Quick BASIC

Reads out the end of average.

OPEN "COM1:9600,N,8,1,D56000,LF" FOR RANDOM AS #1

PRINT #1, "s2"
PRINT #1, "AG 30GI"

SW:

PRINT #1, "PLL?"

INPUT #1, StatusByte$

SB = VAL(StatusByte$)

IF (SB AND &H&)} = 0 THEN GOTO SW

PRINT "AVG, END"
END

*Clears status byte.
' Start of average A (30 times)

'Reads out status byte.

'Loops until third bitis set to 1.

' Displays end.

Example 17-2:  For N88-BASIC

10
20
30
40
50
60
70
80
a0

OPEN "COMLI:N83NN" AS #1
PRINT #1, "82"
PRINT #1, "AG 30GZ"
*LOP1:
PRINT #1, "PLL?"
INPUT #1, S

IF (S AND 8)=0 THEN GOTQ *LOP1

PRINT "AVG. END"
END
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Example 17-3 : For HP-BASIC

20 !

30 ! kA kokk ke wmokd ok kok ok ko sk bk kb bkt sk ko sk ko ko k R

49 ! DO AVERAGING OPERATION THRU., SIO

50 | FEERFFRFERFRREBFFIRRFRIRF R b pd b Tk kR kb b Fhkks

60 ! '

70 DIM Message(1)[130]

80 Sc=20

ag ON ERROR GOTO Error ! Set up error trap routine

1900  GOSUB Sie_init

110 OUTPUT Sc;"s2"

120 OUTPUT Sc;"AG 30GZ™

130 L1

140 OUTPUT Sc;"PLL?"

150 ENTER Sc;$

160 IF BIT (S,3)<>1 THEN LI

170 PRINT "AVG. END"

180 STOP

190 !*******************************************

200 | ERROR HANDLING ROUTINE

210 | Hdehokhmhderskokdc b Rk ook ek ok deeakd ok kb ke kb ook

220 Error: { Error trap

230 IF ERRN<>187 THEN Otner_error

240D STATUS Sc,10;Uart_error ! Get UART error +information

250 IF BIT (Uart_error,2) THEN Overrun ! Overrun error

260 IF BIT {Uart_error,2) THEN Parity ! Parity error

270 IF BIT (Uart_error,2) THEN Framing ! Framing error

280 IF BIT (Uari_error,7) THEN Break ! Break detected

280 Other: ! Other error

300 PRINT "Other error "

310 STOP

320 Overrun: ! Overrun error

330 PRINT "Overrun error !"

340 STOP

350 Framing: ! Framing error

360 PRINT "Framing error ["

370 STOP

380 Break: ! Break

39¢ PRINT "Break detected !"

400 STOP

410 Other_error: { NG ERROR

420 PRINT "Error trapped ?"

430 STOP

440 |*EFrsdbrkbrrddobhhrbbrbRbrrr b brbh kR Fhrhbhkriohr

450 ! SERIAL COMMUNICATION I/F INITIALIZE

AB0 kFFkFhbrkbhkkkbddokdodok bk ke ket ek bdok
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(cont’d)

470 Sio_init:

! Initialize SIO Control reg.

480 CONTROL Sc, 031 | Reset I/F board
490 CONTROL S¢, 3;1 | Set PROTOCOL TO Async.
500 Wait: STATUS Sc, 38;Al11_sent
510 IF NOT A11_sent THEN Wait
520 CONTROL Sc, 031 | Reset I/F Card
530 CONTROL Sc, 1t4;1+2+4 | Set Control Block Mask
540 ! CONTROL Sc, 39:4 ! Set Break signal time
550 ! CONTROL Sc, 6:1 | Break signal send
560 CONTROL Se¢, 8:;3 | Set DTR/RTS Tine
570 CONTROL Sc, 13:128+1 ! Set INT mask
580 CONTROL Sc, 15:0 ! No modem Time-change notification
590 CONTROL S¢, 16;0 ! Disable connection time ocut
600 CONTROL Sc, 17;0 | Disable nonactivity time out
610 CONTROL Sc, i8;40 | Lost Carrier 400 ms
620 CONTROL Sc, 19;10 ! Transmit time out 10S
830 CONTROL Sc, 20:15 | Set Transmit speed : 19200
640 CONTROL Sc, 21;15 ! Set Receive speed : 192090
650 CONTROL 5c, 22;0 ! Set protocol handshake to non
660 CONTROL S¢, 23;3 | Set H/W handshake type
670 CONTROL S¢, 24;2
680 CONTROL Sc, 28:2 | Set EQL chra, NO,
690 CONTROL Sc, 29:13 | Set CR code
700 CONTROL Sc, 30:10 ! Set LF code
710 CONTROL Sc, 34;3 I Set DATA LENGTH 8 BIT
720 CONTROL Sc, 3530 | Set STOP BIT TO 1 BIT
730 CONTROL S¢, 36:0 I Set PARITY TO NON
740 CONTROL Sc, 37;:0 | Set CHAR., INTERVAL
750 RETURN
760 IBESN
770  END
Example 18 : Intermittently reads out the end of single sweeping.

OPEN "COM1:9600,N.8,1,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "SI” ' Sets 10 SINGLE.
PRINT #1, "s2" ' Clears status byte.
PRINT #1, "SR" ' Start of sweeping
SW:

PRINT #1, "PLL?" ' Reads out status byte.

INPUT #1, StatusByted

SB = VAL{StatusByte$)

IF {SB AND &H4) = 0 THEN GOTO SuW 'L oops until second bit is set to 1.
PRINT "SWEEP END" ' Displays end.
END
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Example 19 : Qutputs the marker frequency and the level simultaneously (Xon/Xoff control).

Example 19 is a modification of Ex. 10 and shows the case where the "Xon/Xoff" control is
selected as the data flow control.

Opens the RS-232 port with the specifications as follows:

Transmission speed: 9600 bps
Parity: none

Data length: 8 bits

Stop bit: 1 bit

ASCIl mode (for Xon/Xoff control)
Line feed character insert mode
DSR line monitor timeout time: 6 &

OPEN "COM1:9600,N,8,1,ASC,DS6000,LF" FOR RANDOM AS #1

PRINT #1, "HDO"

PRINT #1, "MFL?"

'Header output preventicn

INPUT #1, MFf§, M1$

MFf = VAL(MFS$)
M11 = VAL{M1S)
END

'Example result Mff=1.8E+09 M11=-73.02

{4) Panel key iock function

The GPIB remote control uses a “remote/local enable” function to inhibit local operation. The
RS-232 remote control achieves the same result by sending a message. This is called the
panel lock function. Once a request for the panel lock has been sent by the controller to the
system, key and knob operation on the panel of the system is inhibited until the controller
sends a panel unlock message or a local message (LC). However, the panel lock condition
can be canceled by any of the following operations:

® Pressing the LCL key
® Pressing the IP key
& Switching off the power to the system

In addition, when in the panel lock cendition, the system cannet change the softmenu on the
screen using commands from the controller.

Table 5-11 Control codes for status byte

Message codes

Content

KLK

Inhibits the key operation on the panel of the system (panel lock).

KUK

Permits the key operation on the panel of the system (panel unlock).
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5.4.6 Data Communication Errors

A communication error (such as timeout) may occur for some reason at the controlier during RS-
232 remote programming execution. To improve the reliability of remote operation in such cases,
the final message (command) sent from the controller can be retransmitted. This section shows
an example of a simple recovery program using Microsoft's "Quick BASIC".

Example 20 © Using NEXT PEAK, reads out the 10 peak levels fram the second peak level of a

signal.

{This example is Ex. 12 with communication error processing added.)

CONST CommTimeQut = 24
CONST CommBuff(Qver = 60

DIM M1${8), M11(9)
ON ERROR GOTQ Commerror

PRINT #1, "PS"

FOR I =0 TO 9
PRINT #1, "NXP"
PRINT #1, "ML?"
INPUT #1, M1$({I)

NEXT I

sTOP

Commerror:
IF ERR = CommTimeQut THEN
IF RetryCount = 5 THEWN
ON ERRCR GOTOQ 0
END IF

FGR J = 0 TO 5000
NEXT 2

RESUME
ELSE

RESUME
END IF

PRINT "Error no., :"
ON ERROR GOTO 0
END IF
END

IF ERR = CommBuffQOver THEN
PRINT "Communication buff. overfiow {!!"

'Timeout error No.
' Buffer overflow error No.

OPEN "COM1:9600,N,8,1,DS6000,LF" FOR RANDOM AS #1

'Example result M11{1)=-55.01 M11{2} =-58.22 ..
'Gommunication error processing routing

RetryCount = RetryCount + 1
PRINT "Commundication TIME QUT [!t!"

PRINT "Retry communication !7"

PRINT “Something Errcr has been occurred."
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5.4.7 Exceptional Processing

If any of the following conditions arises in the systemn, it will suspend the communication at that
time and perform the following as exceptional processing.

(1) Conditions

Processing

{2) Condition

Processing

{3) Condition

Processing

(4) Condition

Processing

The next character is not received within 5 seconds of the last received
character during message receiving from the controiler (before receiving
the delimiter character string).

The system cancels that message and generates a break signai. It will use
the next received character as the start of message.

During message transmission to the controller, transmission prevention is
not canceled from the controller more than 5 seconds between the sending
of the last character and the sending of the next character.

The system suspends the message transmission and is ready for the next
transmission/reception.

When the trace data are input, the system cannot detect the transmission
from the controller for more than 25 seconds while the specified number of
bytes (for ASCIl format) or specified number of bytes (for binary format)
has not been reached.

The system will cancel the input mode for the trace data and is ready for
the next transmission/reception.

When messages are received, a framing error, parity error, or overrun error
oCCurs.

The system will cancel the message and generate a break signal. It will
use the next received character as the start of the message.
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6. MEASUREMENT METHOD

This chapter shows how to use the analyzer by explaining example measurement procedures.
Note : Unless specified, U3641 is used in the example of the measurement.

6.1 Common Detailed Informations to All Measurements
6.1.1 Input Frequency Range and Resolution

The analyzer is capable of analyzing input signals with frequencies ranging from 9 kHz to 3 GHz.
However, even for frequencies within this range, if the resolution and sweep time etc. are not set
properly, accurate measurements may not resuft.

Analysis parameters are set with CPL key. This chapter describes the setting of the resolution
bandwidth, the video bandwidth, the sweep time, and the input attenuator.

(1) Resolution bandwidth (RBW)

The frequency resolution of a spectrum analysis is specified in terms of its resolution
bandwidth. This is the frequency bandwidth where the level has dropped 3 dB from the peak
wave specified. With the analyzer, the RBW can be set from 100 Hz to 3 MHz and WIDE
RBW (at Zero span). (However, 100 Hz and 300 Hz are optional.)

CREF:-11.7 dEm ] 10dB/ ATT:10 4B REF:—-11.7 dBm .~ 180dB/ ATT:1D dB
! I N~ oo P

| f : l L
\
A ' i
| I
i

f
!
!
|
|

[ | | 1 - T
CF:29,985 MHz SPAN: 5,00 MHz CF:29.888 MHz SPAN: 5,00 MH:z
RBW:300 kHz ¥BW:100 kHz SWP:S0 ms RBW:30 kHz WBW:1Q kHz SWP:50 ms
Figure 6-1 Using the largest possible IF Figure 6-2 Using a very narrow RBW that two
bandwidth that two signals can be signals are completely separated
resolved
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When the resolution bandwidth is set to be very narrow, the resulting spectrum is also very
fina in detail and has increased the resolution of the spectrum. (See Figure 6-2.) Thus it is
possible to separate a signal from neighboring noise, or two closely spaced spectral
components. But as the resolution bandwidth is decreased it takes an increasing amount of
time to sweep through the same frequency range. If the sweep speed is too fast, the signal
level measured at each frequency drops, and an "UNCAL" message appears on the display.

Video bandwidth (VBW)

By averaging the noise riding on input signal and bottom noise on display, video bandwidth
has the effect of finding true signal that was buried with noise.
The VBW of the analyzer can be set between 10 Hz and 3 MHz.

REF:-31.0 dBm 10dB/ CREF:-31.0 dBnm 10dB/

R '

i kHz

A

e J i
) it :: : i ]
CE:dQ0, 0 MHz SPAN: 100, 0 MMz CF:400.0 MHz SPAN: 180.0
REW: 1 MHz VEW: 1 MH:z SWP:50 ms RBW: 1 MHz VBW: 1 KMz SWP:Z200 mlgz

Figuré 6-3 VBW = 1 MHz Figure 6-4 VBW = 1 kHz

Noise averaging is done by the low pass fiiter filtering the signal from the detector, so an
approximately 10 dB improvement in S/N can be obtained.

To do this noise averaging mast effectively, the video bandwidth must be chosen based on
the rasolution bandwidth setting. (In general 1/10 or less of the RBW is desirable.)

If the VBW is set too narrowly, because of the filter time constant the spectral levels
measured will decrease from their true values.

To warn of this, the UNCAL message will appear on the display. In such a case, increasing
the sweep time will allow the chosen VBW to be used accurately.
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{3)

Sweep time (SWP)

The sweep time is the amount of time required to sweep through the frequency span
requested. The sweep time of the analyzer can be set between 50 msec and 1000 sec.
{The sweep time can be set in the range of 50 wsec to 1000 sec in the zero span mode.)

(4)

6.1.2

REF:=18.5 dBm REF:-18.5 dBm
S WERR SWELR
g 100 ms
W’"W e e Bl
L1
CF:500.011 MHz SPAN:I S, 00 MHz CF:500.011 MHz SPAN: 5,00 HHz
RBW: 3 kMz VBW: 1 kHz SWP:d s - RBW:3 KkHz \e'BW:_i kHz SWP:100 ms
Figure 3-5 SWP = 45 Figure 8-6 SWP = 100 ms

If the sweep speed is oo fast, the signal processing will not be able to keep up with it. To
prevent any unexpected error in the levels displayed in the spectrum, the "UNCAL" message
will appear in the center of the upper screen. In that case it is necessary to increase the
sweep time.

Input attenuator (ATT)

The attenuator is used to protect the analyzer input section from damage; to attenuate the
input signal amplitude to a level where it can be measured easily; and finally to reduce
undesirable distortions which could affect measurements. The analyzer attenuator can be set
between 0 to 50 dB in 10 dB steps.

Maximum input Level and Dynamic Range
Maximum input level

The inputtable maximum signal level is shown in Table 8-1.
If the signals exceeding the maximum input level shown in Table 8-1 are present in the
system, be sure to decrease the input level by using the attenuator.
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CAUTION

If a signal exceeding the maximum input level shown in Table 6-1 to RF input of the
analyzer, the internal input protection circuit cause the input signal to interrupt
automnatically and display an OVERLOAD. In this case, reduce the input signal levels less
than +20 dBm immediately.

MKR 2 800,11 MHz
- 4,41 dBm_104B/  Jun/12
REF: 300 dEm ATT:404s " ini3?
| a P *
i J
A i
- ERR 901: - //\\\ —
| OVERLDAD 11 ;
LT z
(il TV T L
T T 7 ]
CF:800,00 MHz SPAN: 20,00 HHz -
RBW:300 kHz UBW:300 KMz SWE:5d ms

QVER LOAD Display

Table 6-1 Maximum input level

Max. input level U3641/3641PHS U3e41N Remarks
Preamplifier QFF +27 dBm +134 dBnV Input attenuator =10 dB
+50 Vpgmax 150 Vpomax
Preamplifier ON +13 dBm +120 dB.V
50 Vpgmax +50 Vppmax

(2)

Dynamic range

If the input attenuation is set incorrectly and an excessive large signal is input, the input mixer
can saturate. Or if two or more signals with closely spaced frequencies are input, again the
tnput mixer can give rise ta (spurious) intermodulation distortion,

In either case, accurate signal analysis will become impossible. The range of input levels
over which accurate analysis is possible is called the analyzer’s "dynamic range". In other
words, the dynamic range is the difference (in dB) between the level of the largest signal and
the smallest signal that both can be displayed at the same time, with no spurious signals
produced by distortion etc. appearing.

The dynamic range is determined by the following four items;
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& Average display noise fevel
e 1dB gain compression point
® Spurious response
® Residual response

The above four items therefore limits the measuremant dynamic rangs. It is important to be
able to decide which factor has the largest influence in any given situation.

For example, when measuring spurious signals due to distortion etc., the input attenuator
should he set as large as possible in order that the mixer input level be as small as possible.
However, depending on the extent that the attenuation is increased, the input sensitivity will
be decreased.

When the distortion level to be measured is much larger than the analyzer internal distortion
then there is especially no particular problem; however, to measure distortion levels similar to
or even much smaller than the analyzer distortion level, it is necessary to use a filter or other
means to remove the fundamental frequency from the input signal. Supposing that the
fundamental could have been removed, the maximum input sensibility can be used to
measure the signal source distortion since only the distortion level of the signal source is
input. But even in that case it is necessary to consider the effects of the residual response
on the measurement. In arder to obtain the largest dynamic range in normal signal analysis it
is necessary to set the reference level to be at the maximum peak level of the input signal.

Average display noise level

This is 2 measure of the maximum input sensitivity. The input sensitivity is related to the
noise internally generated by the analyzer itself, and depends on the resolution bandwidth
used. Normally it is determined by the average noise level of the analyzer at its narrowest
resolution bandwidth ; it determines the dynamic range lower limit.

The average display noise level is shown in table 6-2.

Table 68-2 Average display noise level

Avg. display
noise level

U3641/3641PHS L3641N Remarks

Preamplifier OFF | =117 dBm +2.7 (GHz) dB | -8 dBV +2.7f (GHz) dB | RBW 1kHz, VBW 10 Hz,

INPUT ATT 0 dB, and
Preamplifier ON | - 135 dBm +4.3f (GHz) dB | ~ 22 dBV +3.0f (GH2) dB | frequency of 1 MHz or

more
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1 dB gain compression point

This is a measure of the linear input range. When the level of the signal input to the mixer is
increased above a certain value, the mixer starts to saturate. From that point on the mixer
output IF signal no longer tracks the input signal amplitude. The result is that the level
displayed on the screen didn’t show the accurate value.

The input level at which there is a 1 dB decline {compression) from the ideal response
characteristic is defined to be the 1 dB gain compression paint.

t level e
Output leve Ideal Input/Qutput —

T response characteristic /% {} 1dB

s

rd
‘EL—Actual inputOutput

s
response characteristic

P

————a Input level

Figure 8-7 1 dB gain compression paint

Since gain compression is a error factor in making normal signal isvel measurements, the 1
dB gain compression point effectively sets the upper limit to the dynamic range.

Thus it is necessary to use the attenuator in order to control the amplitude of the signal
applied to the input mixer (mixer input level) so that gain compression will not occur when
making level measurements.

The 1 dB gain compression level for the analyzer is shown in Table B-3.

Table 6-3 1 dB gain compression (Frequency 10 MHz or more)

1 dB gain
compression

U3641/3641PHS U3641N Remarks

Preamplifier OFF

> -10 dBm

> +100 dBuV

Mixer input level

Preamplifier ON

> —40 dBm

> +80 dBuV

RF input level
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When making level measurements, input attenuator or external attenuator must be set to keep
the mixer or RF input below the leve! shown in Table 6-3.

Example: Measuring 0 dBm input signal.
Input attenuator set to 10 dB

In case, the input level at the mixer would be ~ 10 dBm; gain compression would
be occurring and then the accuracy of the level measurement would be
compromised.

Input attenuator set to greater than 20 dB

In this case the input level at the mixer would be less than - 20 dBm; there would
be no gain compression. But on the other hand, the greater the input attenuation
the warse the S/N would become. Therefore, for simply measuring signal levels
the attenuator should be set to the smallest value.

Spurious response

Whenever a signal is applied to the input mixer, harmonic distortion necessarily occurs due to
the mixer non-linearity.  This analyzer generated harmonic distortion is an important error
factor in distortion measurements; and sets the ultimate limit in distortion measurements
possible with the analyzer. In the typical spectrum analyzer it is the second order harmonic
and third order intermodulation distortions that create spurious response problems.

Second order harmonic distortion

When, an absolute pure signal with no harmonic component is applied to the analyzer, some
harmonic spectral component that must be being generated inside the input mixer appears in
the display.

The ratio of these harmonic signal to the fundamental frequency level is defined as second
arder harmenic distortion. Usually the problem is the appearance of a harmonic af twice the
frequency of the fundamental. The second order harmonic distortion for the analyzer is
shown in Table 6-4.
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REF:0.0 dBm i0dB/ ATT: 20 d%
3
mp#m
ST:400.0 MHz SP:1.0000 GHz
RBW: 300 kHz VBW: 100 kHz SWP:50 ms

Figure 6-8 Second order harmonic distortion
Third order intermodulation distortion

When two signals (with frequencies fy, fz) are applied to the spectrum analyzer,
intermodulation occurs in the input mixer and new spurious signals with frequencies of 2f; - f»
and 2fo - fy are created. These are the third order intermodulation distartion, and the ratio of
their level to the fundamental is used to quantify the distortion. In the analyzer when the
level of the fundamental is -30 dBm at the mixer input the third order intermodulation
distortion is guaranteed to be below -~ 70 dB.

The third order intermodulation distortion for the analyzer is shown in Table 6-4.

MK 4 =101 kHz
-45.37 dB
REF:0.0_ cBm 10dB/  ATT:30 dB
S S i N | I
S181 KHz | l :
, |
L h]
t [
AL -
TR Xy
: ht ]
L |
l : ‘|
CF:30.000 MHz SPAN: 1,
RBUTE KHz  UBW:i1 kHz | Swp:700 mi?

Figure 6-9 Third order intermodulation distortion
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Table 6-4 Spurious respense

Second order harmonic
distortion and third order
intermoduiation distortion

U3641/3641PHS

LU3641N

Remarks

~70 dB or less
(in —30 dBm input)

— 70 dB or less

(in +78 dBuV input) |and frequency of 10 MHz

Input attenuator of 0 dB

or mare
Amplifier OFF

Residual response

Residual response is the name for those spurious responses that are generated inside a
spectrum analyzer by leakage from the local oscillator, or other specific internal signal
sources, aven when no signal for analysis is applied. Residual response is important when

analyzing extremsly small signals.
The residual regponse for the analyzer is shown in Table 6-5.

Table 6-5 Residual response

Residual response | U3641/3641PHS

U3641N

Remarks

Input attenuator : 0 dB

Amplifier OFF —100 dBm or less | +10 dB.V or less
frequency : 1 MHz or more
Amplifier ON -105 dBm or less | +5 dBuV or less L3641 Input term?nal of 50 &
U3641N : Input terminal of 75 O
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6.2 Freguency Measurement

6.2 Frequency Measurement

There are two methods for making a frequency measurement: the normal marker and the freguency
counter mode method. In this section, the frequency measurement is performed when the signal
source is approximately 30 MHz,

6.2.1 Normal Marker Frequency Measurement

Pressing the following keys:

MKR: 20.00 MH
19.78 dB

Z
-i3. m_1068/ B NORHAL
REF:0.0 dBn ATT: T0QBJf MARKER ( 3 )C 0 )(MHZ —d8m
MARKER | B3 mkR

30,00 MH2 .
i [ ) COCOE e
1l S16 TRK
/T ON/oFF MKR—> .
“NOISET gives a result such as Figure 8-10.
X Hz
NEXT o
L ] | | B L The marker frequency is displayed at the top
£F:30,00 MHz SPAN: 10,00 MHz left of the screen.
REW: 170 kHz VEBW: 100 kKHz SWP:50 nms

Figure 8-10 Normal marker Measurement

6.2.2 Frequency Counter Mode Frequency Measurement

Make frequency measurements with the frequency counter mode for more accurate
measurements. The frequency counter mode measuras the marker’s existing signal frequency at
the direct standard oscillator accuracy (1X10-5 for the analyzer) and is different from the
frequency measurement with normal marker made.

Pressing the following keys:

—dBm
CNT: ( CENTER )( 3 ) o ) mHz )20
REF:0.0 dBm
MARKER SPAN 1 0 MHz )
30{600 see
‘ Y .

e 0 : Press the keys in order and set the frequency
CF:30.00 MMz SPAN: 10,00 MHz i
SEi 200 kHE vBw: 100 kitz SwPrs0 mg o | resolutiontotkHzo o

The waveform shown in Figure 6-11 is gainad

and at the upper left we see the counter

Figure 6-11  Frequency counter Measurement frequency measured at the 1 kHz resolution.
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6.3 Level Measurement

CAUTION

1. Frequency Counter mode can measure correctly when the signal peak level to be
measured in the 1 kHz=span=200 MHz and RBW= 3 kMz is 25 dB or more from the
noise level. When the span or the RBW is set out of the above range, the CNT display
blinks. It shows the counter cannot be normally operated under these conditions.

2. When spectrum is too narrow, counter miss count happens.
RBW setting is better to be set AUTO.

3. If more accurate measurements are required, connect the 10 MHz reference signal
source of the external device to the 10 MHz reference signal input terminal of the
analyzer rear panel.

In this case, the measurement accuracy is set to the 10 MHz reference signal of the
external device connected. The 10 MHz reference signal input range of the analyzer is
circumscribed within 0 dBm to +16 dBm. Also set to use the external device for the
10 MHz signal source of the analyzer.

SHIFT  CONEIG
Press

(See section 7.8.5.)

6.3 Level Measurement

The U3641/3641PHS is used at the input impedance of 50 Q, dBm unit and the U3641N of 75 Q,
dB gV unit.

6.3.1 Second Order Harmonic Distortion Measurement

Example is the measurement when the second order harmonic distortion level is small.

Front panel
] Signal source 400 MHz —
| ¢ | 0dBm [—k!
]
— AN
@ 400 MHzHPF.
@Wﬁon;

Figure 8-12 Connection of second order harmonic distortion measurement
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6.3 Level Measurement

{1) First measure the level of the fundamental frequency introduced from the signal generator by
making the direct connection as shown Figure 6-12.

MKR:  399.80 MHz Pressing the following keys:
w B9 BN ogms aTTizg @B
syl st g | Cane ) (OO
MAREER
399,90 MMz AN
- = @
/ \ sec
N
/ SPAN ( 1 )( 0 )(MHZ -dBm
/ \ seC
AR T Ay g
+dBm
D@
CF:400.00 MHz SPAN: 10,00 MHz
BEW: 300 kHz UBW:100 kHz SWBi50 ms @@
Figure 6-13 Measuring the fundamental @JBdBm

frequency component amplitude

MKR~»

and the fundamental frequency

level can be read as the marker level
displayed at the top left of the screen.

{2) Next insert a 400 MHz high pass filter (HPF) into the analyzer input in order to cut off the
fundamental frequency component. (Figure 6-12. switch position 2). If the second order
harmonic distortion of the signal generator is sufficiently greater than the analyzer's distortion
tevel then the high pass filter may not be necessary. But if the signal source has a clean
output, or you wish to make the most accurate measurements possible, then always use the
HPF between the source and the spectrum analyzer in order to suppress the effects of any
harmonic distortion from the analyzer.

Pressing the following keys:
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6.2 lLevel Measurement

MKR: 738
REF:0.0 dB

. 9564 M
50.55 d
IH

Hz
Bm

AL

10dBE/ &TT:20 d%

......

793, 3954

MHz

CF:800.0000 MHz SPAN:S50D,.0 kHz
REW: 10 kHz VBW: 10 kHz SWP:50 ms
Figure 6-14  Second order harmonic

distortion measurement

(CENTER )( g8 Jf o }{ o )
@Dz

sec
Press

and set the ATT to AUTO.

Press and set the

fundamental level to the optimize position
for abserving the waveform by using the

@ @ step keys.

In very small signal cases where the
harmonic spectrum is buried under the
noise level, try using a higher frequency
resolution, or averaging naise by narrowing
the video bandwidth.

MKR—>

Now the analyzer is set up to measure the level of the harmonic signal, press and

read marker level displayed at the top left of the screen as the second order harmonic
The second order, harmonic distortion is just the difference in dB between
the fundamental frequency component level measured in the previous step and the current

distortion level,

marker level.

6.3.2 Third Order Intermodulation Distortion Measurement

Example is third order intermodulation distortion measurerment in 20 dB gain amplifier.

Signal source A
o

Signal source B
o

30 MHz
-30 dBm @
O
Gain 20 dB
Power DUT
o
30.1 MHz combiner
-30 dBm
{3

Front panel

Figure 68-15 Third order intermodulation distortion measurement
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6.3 Level Measuremeni

(1) As shown in Figure B-15, begin by connecting two signal generators A and B by a power
combiner. The two signals (30 MHz and 30.1 MHz) are then passed through a 20 dB gain
amplifier under test {o the input of the analyzer.

{2) Pressing the following keys:

( cenTer >( 3 )C 0 )(MHZ 38m

—-dBm

—dBm
REF LEVEL (1 ) C 0 ) CMHZ 0

Adjust the output level of the signal source A and B, so that two signal peak levels on the
screen are equal with the reference level.

MK 4 =101 kHz
~-45.37 dB
REF:0.0 dBm 10dRY ATT:30 d%
, o
MR L i E By pressing the keys in order, the A
- 7 ; ,
: , ; marker display appears and start the

1 measurement for the third order
intermodulation distortion. We see the
V) measurement result on the upper left of
the screen as shown in Figure B-16.

-
L —1—1

MHz SP
VBW: 1 kHz

Figure 8-16  Third order intermodulation
distortion
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6.3 Level! Measurement

6.3.3 Measuring Small Signal Level

The analyzer incorporates the pre-amplifier with the gain of 20 dB or more at frequency width
range of 9 kHz to 2.2 GHz. Therefore the input sensibility increases and the very minute level
signal of -130 dBm or less can be analyzed. Also a gain don’t need to be considered at level
measurement since the level frequency characteristic at pre-amplifier operating is calibrated
before shipping.

MEAS1
Press

HI-SENS ™1 ang set the HI-SENS to ON.
JONQFE_

The pre-amplifier starts, and the input attenuator is automatically set to 0 dB when the input
attenuator is set to AUTO. The reference level is set according to the pre-amplifier OFF setting.

r—When the preamplifier is on, 1 is displayed.

MKR: 530,007 MHz MKR: - 580.005 MH:

-78.97 dBm_i10dE/ LHI-SENS - T-79,63 dBm_10dB/ 1HI-SENS
REF:-40.0 dEm ATT: 104~ ONJ -+ F 'AEF: -40:0 dEm \TT: 0 dB  OH/OFF
f - I e oy i
TR Bl f L PCOUMTER EEETT8 - N S . 2COUNTER
PEan. nny o MHz ‘ i f g0, 008 MHz : i i

3 DELAY - ’ 3 DELAY
P USWEE \ EEP

SPAN: 1,000 MH:z

SPAN: 1

GFi 580,00 Z SGF 580,000 MH:z L.0Qn MHz
REW: 10 kH EW: 10 kHz SWP:30 mz RBW: 10 kHz  WBW: 10 kHz SWF:S0 ms
Figure 8-17  Pre-amplifier OFF Figure 6-18  Pre-amplifier ON
CAUTION

1. The 1 dB gain compression level at pre-amplifier operating is —40 dBm for U3641 and
U3641PHS (70 dB.V for U3641N). If over —40 dBm is input, the level measurement
cannot be performed correctly due to the signal distortion in the pre-amplifier portion,

2. The maximumn allowable input level at pre-amplifier operating is +13 dBm for U3641
and U3B41PHS (+120 dBuV for U3641N), and x50 Vpe for DC coupling. If the
signals exceeding the maximum input level are input, it may resuit in damage to the
pre-amplifier.
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6.4 Modulation Signal Measurements

6.4 Modulation Signal Measurements

These sections cover measurements of AM, FM and Pulse Modulated signals using the analyzer.
Unless mentioned, the carrier frequency is 400 MHz for all the examples.

6.4.1 AM Signal Analysis

For measuring residual AM or FM as weakly as modulated signals, the spectrum analyzer working
in the frequency domain can do more excellent perfarm as compare with the oscilloscope working
in the time domain.

In the time domain the AM Modulation Index m is given by:

Emax ~ Emin
m (%) = Erax T B X100
{See Figure 8-19(a))
But with a spectrum analyzer, all that is needed is to measure how many dB the sideband signals
are below the carrier signal level. (See Figure 6-139(b))
At the same time, the modulation factor for other higher harmonics of the modulating signal can
be easily measured. In particular, when the modulation is weak, only about a 2% accuracy can
be obtained in tiine domain measurements, but with a spectrum analyzer accuses of 0.02% are
possible.
When the modulation index is above 10%, best accuracy can be obtained by making the
measurement with LINEAR scaling. For modulation indexes below 10% better measurement
accuracy can be achieved by selecting LOG scales. The analyzer is newly added an AM
modulation accuracy function. Using this new function, an easy operation can be made to obtain
an AM modulation accuracy.

Ec
ESB
Emax - Emin 2Ess
n(%)s ————— x 100 nif)= ———— X 100
Emax + Emin _ B
(a) AM signal seen in time domain o) AM signal seen in frequency domain

Figure 6-19 AM signal measurement
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6.4 Modufation Signal Measurementis

{1) Exsample is a measurement by Time Domain {Low modulation frequency and large
modulated AM frequency).

(D Display the signal to be measured (400 MHz carrier freq.), and set its peak level to the
reference level:

~dBm

CENTER ( 4 )( 0 )( 0o }{ MHz )sec
—-dBm
spant{ 2 J( © )} MHz Isec

MKR—

@ Put the horizontal axis into the time domain mode (Zero span), the vertical axis into
LINEAR mode, and detector into SAMPLE mode.

@ Move the reference level to the peak level of the signal:'

and use the data knob ® to adjust the reference to the signal peak.

& Set the Trigger mode to Video Trigger, and the sweep time to an appropriate value:

'and use the @ ;f_\.] step keys and the data knob @

to adjust the sweep time to see a full modulation cycle.

Ttk |
VIDED  1and use the data knob @to adjust the trigger
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6.4 Modulation Signal Measurementis

® Use the AM modulation frequency function to measure the AM modulation accuracy.

MEAS?2

A Marker can be displayed andthe AM modulation accuracy is displayed in the marker area.
{See Figure 6-20.)

@ The modulation frequency can be found by using the Amarker to measure the distance
between modulation peaks (the period). The modulation frequency is just the inverse of
the period.

MKR—  OFF .

the next peak.
QFF

Press ( MKR )

1
iand then use the data knob ® to move the marker to
] .

AN L a: 55:35 0% L1 Jan 19
. °p - o
REF:31.95 my oo CoATTii0dB  ER:03 HEF:‘SI‘|95 py ® MArTTiinge A8 0
* iR L
P Ay LI a3 Ims N N
/ / \ \ [ / \ \
\ N / / \ | / [i
LN A O O (N A Y O £ W
h \ L] VL \ 1 h V] \ L] \ 1]
\ [/ \ ] \ 1/ \ N \
N N i/ \L/ \[/ N/
T N R i A
I 1
. N:C.0 & CF:400,00 MH SPAN: Q0,0 kHz
SEW?S%E@ MH\EBw:a MHz S?GE:%D%*;“Z REW:3 MMz Gew:a mHz SWP:%GDm;
Figure 6-20 AM modulation index Figure 6-21 Modulation frequency of an AM

signal
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6.4 Modulation Signal Measurements

(2) Exsample is a measurement by frequency domain. (high frequency modulation and small
modulation index m.)

@ Set the center frequency to the AM carrier frequency, and the frequency span for a clear
display of the sidebands:

—-dBm
EmOOEOE:

and use the [v;] @ step keys to adjust the span to be greater than twice, and less

than 10 times the modulation frequency.

@ Use the AM modulation frequency function to measure the AM modulation accuracy.

MEAS2

The AM modulation accuracy is displayed in the marker area. (See Figure 6-22.)

n[¥%]
AM%: \ 100
REF:2.4 dBm DﬁSﬁT%E}gEéB 385 15 \\
¥
!f 10 \\
| \
a ! S
b
R AN
) \ i - N
: N
1 | \
CF:400.0000 MHz SPAN:S00.0 kHz N
RBW:3 KkHz VBW: 1 kHz SWP:400 ms 0.01
0 -10 -20 -30 -40 -50 -60 -70 -80
Figure 6-22 AM modulation accuracy Bsp-Be [dB]

Figure 6-23 Sideband level

6-19 Jul 1/96



SPEGTRUM ANALYZER
OPERATION MANUAL

6.4 Modulation Signal Measurements

6.4.2 FM Signal Analysis

FM signals are most commonly analyzed to find the carrier frequency fc, the frequency of the
modulation signal fm, frequency shift Afyeak, the modulation index m, or the occupied bandwidth.
The FM modulation index m is given by Afgeg/fm. It is known that for modulation indexes of 2.4,
5.6, 8.8, ... the FM carrier disappears.

So if the modulation frequency is known, by searching for carrier minimums we can determine
either the modulation index m or the frequency shift Afpeac. (See Figures 6-24(a) and (b).)

Just from locking at the complex spectrum of an FM signal it is not practical to try to determine
what the modulation signal was.

It is if fairly easy to see the modulation to display by causing FM component of input signal to
change the variation of amplitude.

Usually one would use an FM Discriminator circuit to do this sort of demodulation, but the
spectrum analyzer can do Slope Detection of the modulation by using the slope of the IF
BandPass Filter (B.P.F.).

The resuiting detected signal can then be displayed (Figure 8-24{(c)).

Whan the modulation fraquency is low, by setting the harizontal axis frequency SPAN to zero, the
spectrum analyzer can be used as a fixed tuned receiver to make measurements in the Time
Domain.

Conversely, when the modulation frequency is high, the modulation frequency can be determined
from the sideband frequencies.

Finally, for small modulation index (m less than 0.8 or so), m can be determined from the relation
between the carrier level and the level of the first sideband frequency.
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1. 0=
50 kHz/div.
0. 84
W
0.4+
- 2.404 . 8.653: 14.93
arrier wave ; :
tc 5.520 11.79
fm=60kHz m=5.8 (h) Carrier amplitude as a
Afgeak =fmXm =112 kHz function of the modulation
{a) FM signal spactrum index

Display waveform -

WANAY
SV
1gF‘F frequency characteristic

J

FM signal spectrum
{c) FM signal being slope detected to
show the modulation signal fm

Figure 6-24 FM signal analysis
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6.4 Modulation Signal Measurements

{1) Example analysis of an FM signal with low frequency modulation

@ Set the center frequency to the carrier frequency, the frequency span to zero, and the
resolution bandwidth to greater than three times the modulation frequency:

Qeamen ) (s D D))o

and use the [v; ;ﬁj step keys set the desired RBW.

@ Set the trigger mode to video trigger and the reference level to the peak level:

&

and then use the data knob @to adjust the trigger level.

MKR—

and use the ﬁ;’ Q step keys to set the sweep time.

@ Use the Amarker to find the modulation frequency fm:

MKR—  OFF

Choose ON, and then read the modulation frequency as the frequency of the 1/A marker
that appears at the top left of the screen.
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8.4 Modulation Signal Measurementis

Analyzing an FM signal with high modutation frequency, low modulation index.

@ Set the center frequency to the carrier frequency, the frequency span to greater than twice

and less than ten times the modulation frequency:
Qoswren ) (s Do ) D Cm)gn
and use the [v; Q] step keys to set the desired span.

The frequency difference between the carrier frequency and the sideband frequency is the
modulation freguency fm: '

MKR—

Move the marker to the carrier frequency.

; 1
I

.
________ d

and then use the data kncb @ to move the Amarker to the sideband peak.

The Amarker frequency display at the top left of the screen is the modulation frequency.

1/4: 101.4 Hz MK 4: 57.7 kHz
0,411 dB -4.,74 dB -
REF:-7.3 dBm 10dB/ ATT:10 dB REF:-10.1 dBm 104B/  ATT:10 dB
P i AT A ] bets | i
9. 657 [fis il I i . 5717 KAz ' A
| \ i i [ \ A /
i | /| } [ AA1 o f [\
\ T \ \ JARNEEAR AR
L A Bl T | 1/ AR \

A TAT AT TR T f /
Y, W W \l Ii 7] o A
| | -

400. 0000 MHz SPAN:D.D kHz CE:400,0000 MHZ2 SPAN:200.0 kHz

110 kHzo VBW: 10 kHz SWP:350 ms RBW: 3 kHz VBW: 1 kHz SWP: 140 nms3

Figure 6-25 FM signal with low modulation Figure 8-26 FM signal with high modulation
frequency frequency
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6.4 Modulation Signal Measurements

(3) Measuring an FM signat peak shift (Afpeax)

@® Set the center frequency to the carrier frequency, and the frequency span to slightly
greater then the peak shift so that measurements can easily be made:

Ceare )COCOCD G
and use the [v; QA] step keys to set the desired span.

@ Set the resolution bandwidth wide enough to include the main side bands (at least five
times greater than the modulation frequency).

and use the [v; @st@p keys to adjust RBW.

@ Finally, move the Amarker to the spectrum "shoulder" (see Figures 6-27 and 6-28). Call
the Amarker frequency Afpp. Then Afpgax and modulation index m can be found from:

1 Af
Afpoak = o Afpp, m = —f;ﬁ&k
MK 4: -7.0 _kHz MK4: -189.0 kHz
.26 dB : 0.40 dB
REF:-7.9 dBm__ 1043/ ATT:10 dB REF:-7.9_dBm 10dB/ ATT:10 dB
MiR L4 L A Mo |4 l
7 i -199. 0 kH2
i
; | i A
! ; i : [ | | | : | l | |
CF:393.9382 MHz SPAN:S0.0 kHz CF:400.0800 MH:Z SPAN: 70C.0 kHz
REW: 3 kHz YBW: 1 kHz SWP:200 ms RBW: 10 kHz VBW:10 kHz SWP:100 ms
Figure 6-27 FM signal with small Afpeak Figure 6-28 FM signal with large Afpeax
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8.4 Medulation Signal Measurements

{4) Finding the modulation index m when m is small

If the FM signal modulation index m is less than 0.8 or s0, we can approximate it by on the
linear scale:

Ese
Ec

Egg is the first sideband tevel
Ec is the carrier level

@ Set the center frequency to the carrier frequency, the frequency span so that the nearest
sidebands can easily be seen, and the reference level to the carrier peak level:

( center YO a Y o Y o ) MHz } ZdBm
and use the [\7; QL\] step keys to adjust the span visible.

MKR—

MKR—

@ From the operation of the @ key, we now have that the marker frequency is the

carrier frequency fc, and its level is the carrier level Pg[dB].

@ Make the Amarker be positioned at the 1st sideband frequency location, then the Amarker
display gives the sideband frequency fgg and its level Pgp{dBl:

MKR-—> QFF

() )

and then use the data knob @ to adjust to the sideband peak.

@ Now using the results of steps and the following formulae will give the modulation index m,
and the frequency shift Afpear:

Esp Psp~Pc+6
_— = |og-1 ———————
Ec 9 20

m=2 X

fm = IfSB - fcl
Afpeak = m X fm
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6.4 Modulation Signal Measurements

REF:=10.1 4

(X 1Fde]

10dB/ ATT:10 d%

. N v N\, e
' |

MH2 SPAN:200.0 kHz
YBW: 1 kHz-  SWP: 140 ms

"CF:400.0
RBW:3 kH

Figure 6-29 FM signal with small modulation index m
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6.4 Modulation Signal Measurements

6.4.3 Measuring Pulse Modulated Signals

The spectrum analyzer can analyze pulse modulated waveforms, displaying the equivalent
fundamental and higher harmonics that compose the pulse. A pulse modulated waveform such as
seen on the time axis in Figure 6-30(a) when transformed to the frequency axis has a spectrum
such as shown in Figure 6-30(b) with a carrier frequency Fc in the center of a spectral "envelope”
surrounding it.

Pulse modulated waveforms (such as from RADAR) are commonly analyzed with spectrum
analyzers to easily make the following sorts of measurements:

* Pulse repetition frequency (PRF)
- Pulse width (z)

- Carrier frequency (fc)

* Peak power (Ppgai)

- Average power (Paye)

Main lobe

Y

— — Side lobe Side lobe

¥

g Y Iy Tl
T=PRF

[ + A \

Side lobe 7 N side lobe

fc-1/7 fe+1/t

(a) Time axis display {b) Freguency axis display

Figure 6-30 Pulse modulation
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CAUTION

1. The maximum allowable input level to the analyzer is +27 dBm and or +50 VDC
when the input attenuator is set to 10 dB or higher. Since pulse modulated signals
{like radar) can often have very high peak powers, a directional coupler or other
attenuator should be inserted in front of the analyzer to provide sufficient attenuation.

2. The total input attenuation should be set so that the Ppeac will be less than the -10
dBm maximum level at the mixer input. To aveid mixer saturation it is recommended
that you begin with a maximum 50 dB of input attenuation, then reduce the attenuation
10 dB at a time as long as the signal level does not decline (no gain compression).
This will find the smallest attenuation necessary.

Pulse width (z)

Pulse width (z) is either the inverse of 1/2 the main lobe width, or the inverse of the side lobe
width. In order to get a sufficiently well resolved lobe envelope the Resolution Bandwidth
should be satisfy the following inequalities:

Pulse repstition frequency (PRF) X 1.7 = Resolution bandwidth = 0.1/«

Carrier frequency (ic)

The measurement accuracy of the carrier frequency {fc) is determined by the pulse width .
When r is small the main lobe spreads and it is more difficult to establish its center. In order
to display the center clearly, it is necessary to set the SPFAN/DIV wider than .

This gives a measurement accuracy of the carrier frequency (fc) which is equal to the center
frequency accuracy for that SPAN/DIV.
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(3) Peak power (Ppeak)

As long as the spectrum analyzer resolution bandwidth satisfies the following inequality:

Pulse repetition frequency (PRF) X 1.7 = Resolution bandwidth < 0.2/r

Then the true peak power (Ppear in dBm) can be found from the apparent peak level displayed
P’peak (dBm) by the analyzer:

Ppeak = P'peax — a {(dB)
where g, the pulse attenuation factor is:
a = 20 log (r X 1.5 X RBW)

(4) Average power (Paye)

The average power (Paye in dBm) can be found from:
Pave = Ppeak X PRF X ¢

Where as before PRF is the pulse repetition frequency in Hz and ¢ is the pulse width in
seconds.
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6.5 Occupied Bandwidth (OBW) Measurement

The analyzer has an OBW function that can calculate the occupied bandwidth from the measurement
data displayed on the screen. It works by finding the frequency band that contains a specified
percentage of the total power. Initial the default value is 99%, but any value between 10.0% and
99.8% can be specified.

CAUTION

If the signal level is displayed as being below 50 dB then increased calculation errors can
arise. Change the Reference Level so as to make the signal amplitude be greater than
50 dB. The Span should be set at about three times the expected occupied bandwidth.

{1) Measurement procedure

@ Set the center frequency to the known carrier frequency (or use the PEAK function if it is
unknownj, and set the span, resolution bandwidths, and sweep time to their expected (or
estimated) values:

Ci)('ﬁ)(z)(o)g\mz @Bm

|SPANiK8 ) o ) o ) ke jmv

@ Calculate the occupied bandwidth:

MEAS2
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When the calculation is complete, the occupied bandwidth and the carrier frequency (Fc is
actually the occupied band center frequency) appear at the top left of the screen. Markers
are set at both sides of the occupied band to indicate the band endpoint frequencies. For
example, in a 99.0% OBW case, there is 0.5% of the total power in the tail to the left of
the left marker, and 99.5% of the total power to the lsft of the right marker.

0000 GHz SPAN:
2 S

CF:1,820
RBW:3 KH VBW: 1 kHz

_ Figure 6-31 OBW measurement
@ To change the ratio between the power contained in the occupied band and the total power
first find the OBW as before, then use the numeric pad to set a new percentage, and the
band markers will be adjusted to suit. For example, to change to an 80% bandwidth;

{ 8 ){ o )( Hz )#s and the display will be

MEAS2

Press

changed to an 80% OBW.

6-31 Jul 1/96



SPECTRUM ANALYZER
OPERATION MANUAL
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6.6 Adjacent Channel Leakage Power (ACP) Measurement

The analyzer ACP function works by first calculating the total power under the spectrum displayed on
the screen. Then the percentage of the total power that is found in each channel is calculated. Note
that the user must specify the channel bandwidth (see below BS = Specified Bandwidth.)

The analyzer has two ways of making adjacent channel leakage power measurements:

ACP POINT : For a spscified channal spacing, the leakage power in the adjoining upper and lower
channels is found.

ACP GRAPH: Given only the channel width, the entire frequency span is divided into channels, and
the power in each channel is calculated and stored in B Trace Memory. The B Trace
is then also displayed.

CAUTION

1. The analyzer’'s dynamic range will be degraded if the signal level is much lower than
the reference level. Use a span of 4 or 5 times the (radio) channel spacing.

2. ACP measursment can be carried out only trace A. It cannot be carried out by trace
B.

(1) Measurement procedure

@ Set the canter frequency to the carrier frequency, and the frequency span and resolution
bandwidth to their expected values:

COCOCOED®
(o] OO s
Lo COCOR
: ] me
HEDIEDICDF &
Press and use the data knob @ to adjust the reference to be near

the signal peak level.
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@ Set the trace detector to Posi peak mode:

@ From here on the procedure depends on the type of measure desired,

(a) ACP POINT
(b) ACP GRAPH

{a) ACP POINT measurement

{a-1) Set the marker 1o the specified channel frequency:

OFF
( ) ( ) ( ) ( ) ( ) —dBm
MKR 1 . 5 MHz sot

{a-2) Go into the adjacent channel leakage power mode, and specify the channel width and
spacing:

MEAS2

Choose BS and then enter the channel bandwidth.

{a-3) Execute the ACP POINT measurement:

Markers appear at the neighboring upper and lower channel frequencies, and the display
at the upper left shows the fractional power (as dB from the center channel) in sach,

6-33 Jul 1/96



SPECTRUM ANALYZER
OPERATION MANUAL
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ACPyYP : -59.00 dB
LOW: —-60.50 dB
REF:—-1B.0 dBm )

| : : : i iy
‘Ar\'l Ol SDAGE i H '
£ =t ot

50,8 kHz ] .\

Hz SPAN: 200.0 kHz
Wil kKHz SWP:20 s

Figure 6-32 ACP POINT mode measurement of

adjacent channel leakage power

CAUTION

1. Always be sure that the markers appear at the adjacent channel locations.

channel width and spacing is not specified (see step {(a-2), or if the valuss are
incompatible or inconsistent, then the ACP POINT function will not wark.

If the

2. After using the marker to make any measurement, the marker automatically changes

into a Amarker. - Be sure to adjust the marker to the specified channel frequency
before making the measurement.

() ACP GRAPH measurement

(b-1) Go into the adjacent channel leakage power mode, and specify the channel width:

MEAS2

Choose BS and then enter the channel bandwidth

( ) ( ) mv
2 1 kHz ms
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{b-2) Executs the ACP GRAPH measurement:

Choose OFF and then enter the graph.

The adjacent channel leakage power measurement appears on the screen as the B
Trace. Each time GRAPH is pushed it is remeasured.

1 » and move the marker to the channel spacing position.

d
- EDIEDICD

The display area at the top left of the screen will show the relative channel spacing and
the adjacent channel leakage power.

FX4: 50.0 kHz
ReEFs-18.0 obn - CBriPSBAs 'ET o3
:Jvli(D"! . /“\'- _¥
"50.0 kHz TR
f ] \
;5/ ) ‘\ :
S A
— -
o S '
| ‘ 5
IR N
CF:1,5000000 GHz SPAN: 200.0 kHz
RBW:3 kHz  VBW:1 kHz SWP:2D s

Figure 6-33 ACP GRAPH mode measurement of
adjacent channel leakage power

CAUTION

This function will not operate if the channel bandwidth is not set, or is not set correctly.

6-35 Jul 1/96



SPECTRUM ANALYZER
OPERATION MANUAL

6.7 Television Carrier Signal Measuremenis

6.7 Television Carrier Signal Measurements

CAUTION

The input impedance of U3641/3641PHS is 50 Q.

impedance converter as necessary to match the U3641/3641PHS impedance to the rest of the
system under test, and measure the television broadcast signals with dBuV unit type.

Use a 75 {2 to 50 { adapter or other

As may be seen in Figure B-34, one broadcast television channel is composed of a video signal
carrier (fy), audio signal carrier (fa), and color signal (sub)carrier (fg). fy is Amplitude Modulated, and
fa is Frequency Modulated; after Amplitude Modulation, fg is processed into vestigial-sideband signal.
All three components are combined to make the broadcast signal. The bandwidth of one channel is
6 MHz. With respect to the video carrier fy, {4 is spaced 4.5 MHz above, and fg is 3.58 MHz above.

LT SPiBOLD MHZ
VBW: 1 MHz ~ SWP:S0 ms

Figure 6-34 NTSC signal (1 channel)

Figure 6-356 NTSC signal (12 channel)

Television broadcast channels are divided into two bands, VHF and UHF. In Japan, the VHF band
contains channels 1 through 12 {90 to 108 MHz, 170 to 222 MHz) as shown in Figure 6-36 (However,

channels 7 and 8 have a 2 MHz overlap).

6-36
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117 CHE
3 ""SS o
11213 415186 9 10|11 |12 13|14 |15 61162
CH|CH|CH CH|CH|CH CH|CH|CH|CH CH|CH|CH g CH|CH
1 | | 1 g~ o "] ] | v -7 ] 1
o Fon R
90 96 108 170 192 198 222 470476482488 758764770
{MHz)
{(VHF Band) (UHF Band)

Figure 6-36 VHF and UHF channel assignments

UHF channel assignments are for channels 13 through 62 {470 1o 770 MHz). In total there are 62

standard broadcast channels in Japan.

Thus we see that there are many channels of television broadcast signals. The spectrum analyzer

can be the most efficient tool in measuring each channel's level and frequency, and in presenting at a

glance the overall situation of the entire broadcast band.
The following television broadcast signals measurements are explained here by using the U3641N at

the input impedance of 75 (.
1. V/A Measurement.
2. Satellite Broadcazt Signal C/N Measurement.

6.7.1 V/A Measurement

The V/A is the ratio of the Video and Audio leveis.
If the audic level is too much below the video level a "buzz" noise interferes with the sound.

Conversely, too high an audio level will lsad to cross-modulation noise of the video signal.
Therefore it is necessary to properly adjust the relative carrier levels, and the spectrum analyzer

makes it easy to do.
In the following we will consider the adjustment of a VHF signal, NHK Channel 1 in Japan.

@ Set the center frequency to 91.25 MHz, frequency span to 8 MHz.

o) D D s
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@ Consider a level change to execute the max. hold function for approx. 1 minute.

TRACE

Wait for approx. one minute.

@ Measure the picture transfer wave level and sound transfer level.

QFF
Press the@ key to move a marker point to the peak position for the picture transfer
wave using the data knob @ The marker level shows the picture transfer wave level V
(dB V).

1D (D DO EDar

and move a marker point to the peak position for the sound transfer wave using the data
knob @ The marker level shows the sound transfer wave level A (dBuV).

@ The V/A is found from the following formuia:
VA comparison = Picture transfer wave level (dBxV) - Sound transfer wave level A

(dBpV)

Figure 6-37 V/A measurement
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6.7.2 Satellite Broadcast Signal C/N Measurement

In order to assure quality reception of a satellite broadcast signal, the carrier to noise ratio, C/N
must be good. The analyzer is possible to make highly accurate measurements of C/N even
during program broadcast fransmission. The relationship between picture gquality and G/N is
shown in Figure 6-38.

o
S 4 40
o
=
34
3
o 7 38
o}
R
- 3 36
; ; 34
2 = / 32
S : 30
6 y 10 12 14 16 18
Threshold level
C/N Ratio (dB)

Figure 6-38 Picture quality vs G/N

Where C (dBxV) is the signal carrier level, and N (dBxVV Hz) is the noise level per Hertz. The
74.31 (dB} is a conversion of an ideal 1 Hz noise into the 27 MHz broadcast channel bandwidth.

C/N Ratio (dB) = C —~ N — 74.31 (dB)

Using the Noise/XHz measurement mode, measure the noise level with the value calculated to 27
MHz, at a frequency about 17 MHz away from the carrier and so outside the BS-5 channel:
The procedure for measuring C/N on a Japanese 8S5-5 channel is as follows:
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@ Measure the carrier signal level.
Set the center frequency the 1,128 MHz IF corresponding to BS-5, the frequency span to
50 MHz, RBW to 360 kHz, and VBW to 10 kHz:

Ceavren ) GO COCOCO @)

(o] OO EDaen

{3 ) o ) o )( kiz)mv

{1 ){ 0 ){ kHz lg}s’

Press and use the E;l @ step keys and the data knob to adjust the

reference to @ a convenient location.

If the input signal tevel is week and the S/N ratio is poor, select the internal pre-amplifier
ON.

MEAS2 e

_ON/QFE_ jand select the HI-SENS ON.

@ Unlike the AM signal of terrestrial broadcast signals, the IF signals from satellite broadcast
signals are FM. Thus, depending on the video image the spectrum can change from
moment to moment. Get around this by using the Maximum Hold function to accumulate
the spectrum:

TRACE

MKR—>
Then after waiting for one minute or so press the .

Display the marker level displayed at the top left of the screen as the carrier level C
{dB V).
According t¢ the above procedure, measurement of the transfer signal level is completed.
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MKR: 1.1
43,
REF:67.0 d?u
K

MEOKER

111111

1.12450 &

[V
Aty

2 SPAN:S50.0 MHz
BW: 10 kHz SWP:50 ms

Figure 6-39 Carrier signal level measurement

@ Noise level measurement
Release the MAX-HOLD of step (1), and set the VBW to 100 Hz, sweep time to 5 seconds:

COCOCOED.
EDICDF S

Since the broadcast signal is being constantly modulated it is impossible to measure just
the noise inside the channel.
Accordingly, measure the noise level at an unused frequency as close as possible to the

channel of interest.
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@ Using the Noise/XHz function, measure the noise level with the value calculated to 27 MHz,
at a frequency about 17 MHz away from the carrier and so outside the BS-5 channel:

The procedure for measuring C/N on a Japanese BS-5 channel is as follows:
OFF

and move the marker about 1.10 GHz with the data knob @ .
( 2 Y( 7 )( vz ) dBm

N {dB, /v Hz) calculated to bandwidth 27 MHz.

® Compute the C/N from the formula:
C/N (dB) = Carrier Level - Noise level - 74.3(dB)

(In case of Figures 6-39 and 6-40)
C/N Ratio (dB) = 43.95 — 24.68 = 19.27 dB

MKR: 1,11000 GHz

24,58 dBaV/IHz 10dB/ Sep 22
REF:EB7.0 dBuV ATT:0 dB 00 10
MARKER A
1.119000 GHz

+ -'.#u T

|

i
CF:1,12608 GHz SPAN:S50.80 MHz
REW: 3C0 kHz VBW: 100 Hz SWP:5 s

Figure 6-40 Noise level measurement
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6.8 Analyzing Burst Signal Spectra

You can analyze burst signal spectra using the analyzer's gated sweep function. Burst signal
measurements are often necessary when working with magnetic tape equipment such as VTR, 8mm
video, and digital audio tape (DAT) equipment.

The measurement method is shown below.

To analyze a burst signal spectrum, use the GATE IN terminal on the analyzer's rear panel for gate
control. The sweep starts at the TTL level "High" (or Open) and stops at "Low™.

Set the input signal and the gate control signal as specified below.

Input signal

;Ah AN 7 Atgé

Gate control signal

RBW
3 MHz, 1 MHz 300 kHz 100 kHz 30 kHz 10 kHz
Aty 2us 15 us 20 us 50 us 180 us
or more or more or more ar more or more
FAN P 1 s Or more
FAN 1 48 Or more

Note: When measuring noise, set the detection mode to SAMPLE.
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7. FUNCTION DESCRIPTIONS

7.1 Functions of the Fundamental Keys

The following seven keys are called "Fundamental keys".

1. CENTER . Center freguency

2. SPAN : Frequency span

3. START . Start frequency

4. 8STOP 1 Stop frequency

5. REF LEVEL : Reference level

6. CPL : Coupled (for setting RBW, VBW, SWP and ATT)

7. MENU : SBelect menus (for seiting trigger, sweep, detector, AM/FM maodulation,

display color)
Fundamental keys are shown in Figure 7-1.
The legend of the display is shown in Figure 7-2.

i
DERME  WWVE

TRACE
B &

MEAS MEAST

Ty |
o) Y\ OO0
@ SHET  OFF  MXR— PRELET L

ey Garten (00 J5
woor merms cour (A -
T @B
raten [— 5L

il
B
==

- d
)
=
Gy
e
s

o

Figure 7-1  Front panel fundamental keys

Reference Level Input attenuator (ATT} j_
(REF LEVEL) 0 29,999 MHz /
l__ -19.85 dBm_10DdB/ Aug 4
|, REF:-10.0 dBm ATT: 1C0dB Gl:03
HAREER ] b
29[559] MH
]
I
I
1
AR
- ,-/ . |
L T o ';mwlwwumiiw' i
CF:30, 000 HHzE’/ SPAN:1.000 MH
Start Frequency /LY 310 _kH> VB 10 kM SWP:SH ms,

Stop Frequency
(START) / {STOP)
/ Center Frequency {CENTER)
Couple Menu (CPL)

Frequency Span (SPAN) —

Figure 7-2 Display legends
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7.1.1 Center Frequency

{1) Center frequency setup procedure (Frequency range: 0 to 3.0 GHz)

= End

—a-» Numeric key + units keys
. @ , Q Step keys (in stop frequency
A

)

(2) Menu explanation

Displays center frequency softmenu.

When softmenu disappears (display *), center frequency is displayed in

the active area and can be set by procedure (1).

is set to 1/10 of the frequency span.

entered, it will be replaced with the RBW.

Select MNL to set the center frequency step size. In AUTO, the step size

When ON is selected, a frequency offset (0 to +10 GHz) can be set to
modify the center frequency. However, if an offset less than the RBW is

Center frequency (Displayed) = Center freq. (SET) + Offset freq.

When OFF is selected, the offsst is removed.

7.1.2 Frequency Span

(1) Freguency span setup procedure (Frequency range: 0 Hz, 1 kHz to 3.2 GHz)

Numeric key + units keys > End

@] , @ Step keys (1/2/5 sequence) —
Data knob @

7-2
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(2)

Frequency span menu explanation

SPAN

Displays span frequency softmenu.
When softmenu disappears (display #), span frequency is displayed in the
active area and ¢an be set by procedure (1),

Automatically selects a 1.6 GHz center frequency, 3.2 GHz frequency
span.

With zero span, the analyzer operates as a fixed tuned receiver. The
center frequency is the tuned frequency, the horizontal axis becomes a
time axis.

The center freguency resolution is the previously set resolution bandwidth.

Returns to the span previously satup.
Can be used to conveniently correct a mistake in span setup, or to toggle
back and forth between two different span settings.

7.1.3 START, STOP Frequencies

M

START, STOP frequency setup procedure
(Start frequency range: -200 MHz to 3.0 GHz)
(Stop frequency range: 0 Hz to 3.2 GHz)

or

Numetic key + units keys > End
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(2) Menu explanation

(o) (oor)

Displays Start/Stop frequency softmenu.
When softmenu disappears (display *) Start/Stop frequency can be set
by procedure (1).

When ON is sslected, an offset of 0 to +10 GHz can be specified.
However, if an offset less than the RBW is entered, it will be replaced with
the RBW.

START frequency (Displayed) = START freq. (SET) + Offset freq.
STOP frequency (Displayed) = STOP freq. (SET) + Offset freq.

When OFF is selected the offset is removed.

7.1.4 Reference Level

{1) Reference level setup

The reference level setting range is shown in Table 7-1, and the relation between the
reference level and the input attenuator are shown in Table 7-2.

Numeric key + units keys > End

G;I : @ Step keys (10 dB steps)
Data knob @

When the input attenuator is set to MANUAL, the reference level is depending on the
attenuation value set, and the setting range may be narrower than the range shown in

CAUTION

Table 7-1.
Table 7-1 Reference level setting range
Reference level range UJ3641/3641PHS U3641N
Preamplifier OFF -84 to +40 dBm +46 to +150 dBuV
Preamplifier ON -84 to +15dBm +21to +125 dBuV

Note: Reference level can be set according to Table 7-1 shown above.
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Menu explanation

REF LEVEL

(Power menu)

Displays reference level frequency softmenu.
When softmenu disappears (display *), reference level can be set by
procedure (1).

The level scaling (vertical axis) can be set to he between 1 dB and 10 dB
per division. (Cycled in a 1/2/5 sequence.)

Levels are indicated in volts. The display ranges linearly from 0 V to the
reference level. Since there is a conversion from an original log scale
{dB/div}), some slight error can arise.

Operation conditions is less than or equal to 3 kHz of RBW.

The units for the reference level, display line and marker level are
selected from the following veltage or power menu choices:

{Voltage menu)

dBm 'EU3641/3641PH8
________ dlevel in the initial

dB.V™ ] U3641N level in the

| initial state

When ON is selected, an offset between 0 to + 100.0 dB can be added to
the reference level.

Reference level (Displayed) = Reference level (SET) + Cifset level

When OFF is selected the offset is removed from the display.
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7.1.5 Couple Key (CPL)

The CPL key is used to set the following interrelated items:

RBW :
VBW
SWP

ATT

Resolution bandwidth

Video bandwidth

Sweep time

Attenuator (Input attenuator)

See section "6.1 Spectrum Analyzer Parameters Common to All Measuremenis" for more
information about their meanings, etc.

CPL

Y

Displays couple function softmenu.
When softmenu disappears (display *), by pressing this key enables the active
function in order of RBW —VBW —SWP —ATT —RBW - - . Each
function can be used in the following procedure:
If the data is changed, the manual setting only can be used. However,

SHIFT

using the @ and , ®ach function can be set to AUTO mode.

Sets the resolution bandwidth (RBW).

In manual mode, MNL, the RBW can be specified to be between 1 kHz and
3 MHz {100 Hz and 300 Hz at option) in a 1/3 sequence.

In AUTO mede, an cptimal RBW is set depending on the frequency span.

Sets the video bandwidth (VBW).
When MNL is set, VBW can be set in the range of 10 Hz to 3 MHz in 1-3
steps.

Sets the sweep time (SWP).

In MNL mode, the sweep time can be set between 50 msec and 1000 sec.
When the frequency span is set to OHz, the SWP can be set between 50usec
and 1000sec, inclusive.

In the range between 50msec and 10sec, the SWP can be input with 1msec
resolution. After the SWP input, an approximate value is calculated and set.
{The setting resolution is approximately 2msec to 3msec.)

In AUTO mode, an appropriate SWP is chosen depending on the frequency
span, RBW, VBW and so forth, in such a way as to avoid any measurement
error,

CAUTION

When the sweep time is faster than 50msec, the SAMPLE detector
made is automatically established.
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7.1.6

The

ISR i

Menu Key

Sets the attenuator {ATT).

In MNL mode, the input attenuation can be set in 10 dB steps to be
between 0 and 50 dB. However, the input attenuation 0 dB can be set by
using the numeric key only.

In AUTO mode, an optimum attenuation is chosen depending on the
reference level to be between 10 and 50 dB.

This menu is displayed when set to the zero span.

ON:  Turns on the WIDE RBW(5 MHz), and turns off the VBW(displayd
as »),

{Note) A frequency of 0 Hz must be set when saving this data in CSV
format or outputting the VBW value using the GPIB.

OFF: Turns off the WIDE RBW.

All of the coupled measurement parameters are set automatically
depending on the current frequency span and reference level.

MENU sy is used to set up the following:

TRIGGER
TRACE DET
SWEEP MODE :
SOUND

DSP LINE
COLOR

Trigger mode

Trace detector mode
Sweep mode

Sound monitor mode
Display line setting
Display color setting
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(1)

Trigger mode setup

1 Display the trigger mode manu.

Enable an internal free-running sweep mode. (Initial state)

Calls up the TV trigger submenu

Trigger on the vertical synchronous signal of a TV video
signal.

Trigger on the horizental synchronous signal of a TV video
signal. The line number at which the trigger occurs can be
adjusted with the numeric key and units keys, the

[\7; Q step keys, or the data knob @

Select the NTSC method as TV signals. (Initial setting)

Select the PAL&SECAM method as TV signals.

Select the TV signal video modulation polarity.

Return to the main trigger mode menu.

el = T P e e e — — —
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e i e s e e e e T e s T T e P

Note: This menu is displayed when the sweep time is set at 19 msec or
less.

The trigger position can be changed in the range of 0 to 100% (in 10%
steps).
Therefore, the waveform before the trigger can be observed.

o

#jooin

Figure 7-3 TRRIGGER position
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Set the trigger level point at the level indicated by the on-screen
marker.

When this mode is selected, a — symbol appears on the leit
side of the display to mark the current video trigger level. The
level can be set with the numeric key and units keys, the

@ @step keys, or the data knob @ Taking the full

scale vertical axis to be 100, the trigger level is shown as a
percentage in the display active area. Figure 7-4 shows a
waveform with a video trigger.

REF:7.490 mVy LIN ATT: 10 d%
N\ A A AN AY
\\ AL {3 [\

Figure 7-4 Using a VIDEO trigger to display a waveform

Use an external trigger to control the sweep. The trigger signal
applied to the rear panel EXT TRIG connector should be a TTL
signal.

Either the High to Low transition, falling edge (—), or the Low to
High, rising edge { +) can be chosen for triggering.

Select the polarity of the external signal or VIDED trigger used
for triggering. + selects the rising edge, — selects the falling
edge for the trigger point.
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Detactor mode setup

Displays the trace detector mode menu.

The display shows alternately the positive and negative peak detected
values. (Initial state)

Selects the positive peak detector mode.

Because this mode accurately captures the speciral peak values, it is
useful in measuring level of very narrow spectral lines, or for PULSED RF
measurements. (When the MAX HOLD mode is set, this is selected
automatically.)

Selacts the negative peak detector mode.

Selects the sample detector mode.

This mode is selected automatically in making a noise measurement with
the marker, using the video averaging mods, or making the sweep time
shorter than 50msec.

Displays the sweep mode menu.

Continuous sweep mode. (itial default mode)

When the TRIGGER mode is FREE RUN, then sweeping occurs
continuously. Otherwise, a sweep occurs each time the trigger condition
is satisfied.

Single sweep mode.

In TRIGGER FREE RUN mede, a single sweep occurs each time this
softkey is pressed. Otherwise, after each this softkey press, when the
trigger condition next satisfied a single sweep occurs.

Even in the midst of a sweep, this causes a reset, and sweep returns to
its starting condition,
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Manual sweep mode.

A marker appears on the screen, and sweeping occurs only from the
marked frequency. The sweep point frequency can be changed with the
numeric key and units keys, the @ @step keys, or the daia
knob @

Conduct sweeps inside a measurement window. When pressing this key
again, window sweep can be canceled.

Select ON to first enter 2 PAUSE time.

When ON is selected, a marker appears on the screen, and the sweep is
stopped for PAUSE seconds on the marker positicn. The pause period
can be set between 100 ms and 1000 sec with the numeric key and units

keys, @ @ step keys, or the data knob @

Selecting OFF takes the analyzer out of the marker pause mode.

CAUTICN

MK PAUSE does not operate in ZERO SPAN mode.
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(4) Sound monitor mode setup

A marker is displayed on the screen. The AM or FM signal can
be demodulated at the marker position, and the audio signal can

be output from an internal speaker.

CAUTION

When the setting of the analyzer is TV monitor screen, the
TV audio demodulation function takes precedence over the
SOUND function. Therefore, the SOUND function is
disabled.

Select the AM or FM demodulator.
Set RBW less than or equal to 3kHz.

Set the demcdulation time and duration. A marker appears and the
sweep is stopped at the marker point for the demodulation duration
selected. The duration can be set between 100 ms and 1000 sec with

the numeric key and units keys, [v; Qstep keys, or the data
knob @

Disable the sound monitor.
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()

(6)

Display line setup

Display color setup

The display line is a horizontal cursor line that runs across the screen for
making level comparisons. i can be set between the reference level and

the lowest level with the numeric key and units keys, @ @

step keys, or the data knob @

In the OFF setting, the display line disappears from the display.

Select any one of display colors from 1 to 4,
or five types of display colors defined by

user.

Select the designated color type 1. {Initial default mode)
Display the colar using the designated color type 1.

Display the color using the designated color type 2.
{This type is best suited for using outdoors.)

Display the color using the designated color type 3.

Display the color using the designated color type 4.
{(optimum color for image at monochrome printer outputting)

Display the color defined by user.
For the definition of display color, refer to the procedure {7) described
later.

Return to the previous menu.
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()

Definition of display color

User can define the display color appropriately. Select the parameter to be changed (see
Table 7-2), and control the color with 3 original colors (RGB).

e e ——————

Press the keys in order, the color definition
window screen {see Figure 7-5) is displayed.

FeF:0.0 dEn aTT:
! 1 ‘

FARAMTH
DOWN

RETURM

SPAN [OL . 0 Mz
Rk L MHZ SIWELSC mz

Figure 7-5 Color definition window screen

Select the parameter to be changed in accordance with the table Number
{see Table 7-2). Pressing this key cause the parameter to be changed to
turn in No. 1, No. 2, No. 3, ... in order. '

Select the parameter {0 he changed in accordance with the table Number
{see Table 7-2). Pressing this key cause the parameter to change to turn
in... No. 3, No. 2, No. 1, ... inorder.

Switch the RGB for the color adjustment window (see Figure 7-6).
The RGB is changed with this key. The strength of each RGB can be

changed with ﬁ;‘ Qstep keys or data knob @ by confirming

the display colors on the second line in the color adjustment window {see
Figure 7-6).
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Save the defined color data.

Return to the previous menu.

Return to the previous menu.
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Table 7-2 Color table mode

Table No. Parameter Description
WAVE A Waveform A color
WAVE B Waveform B color
WAVE A&B Color mixed with waveform A and B

-4 & 4 4 4 O & & &
O ® ~- O O h WN =20 ©® N~ =

W W W W w NN NDNDMNDN NN
B W N - OO W ~N® O B WNKN 2 O

NORMAL MARKER
DELTA MARKER
MARKER NORM & DLT
SCALE LINE

SCALE BACK

BACK GROUND
DISPLAY LINE

SCALE & DL

LIMIT LINE

TRIGGER LEVEL
ANNOT CHAR
MARKER DATA
ACTIVE DATA
SOFTMENU WINDOW
SOFTMENU NUMBER
SOFTMENU CHAR
SOFTMENU ACT-CHAR
SOFTMENU NUM-BACK
MARKER DATA-BACK
COUPLE DATA-BACK
MEAS WINDOW
MEAS W-FRAME
WAVE A & MW

WAVE B & MW
WAVE A &B &MW
EDITOR WINDOW
DELAY WINDOW
SCALE & DW

PK LIST TITLE

PK LIST DATA

MULTI MARKER

Normal marker color

AMarker color

Coler mixed with normal marker and AMarker

Scale line color

Background color for scale

Background color other than scale

Display line color

Color mixed with scale line and display line

Limit line color

Arrow color for trigger level

Standard character color (center frequency, frequency span, etc.
Marker data color

Active data character color

Background color for software menu

Number character ceolor of software menu

Standard character color of software menu

Active character color of software menu

Background colar for number character of software menu
Background color for marker data character

Character background color at manual setting of couple data
Measurement window color

Measurement window frame color

Waveform A color in measurement window

Waveform B color in measurement window

Color mixed with waveform A and B in measurement window
Editor window color

Delay sweep window color

Color mixed with delay sweep window and scale
Background cotor for peak list (Multi marker list) title
Background cotor for peak list (Multi marker list) data
Multi marker color

7-17 Feb 10/97




SPECTRUM ANALYZER
OPERATION MANUAL

7.1 _Functions of the Fundamental Keys

~€-—- Digplay the adjustable parameter.
- -- Display the color combined with RGB.

~=~-- Displays the scale of B color in graph.
---- Displays the scale of G color in graph.
---- Displays the scale of R color in graph.

Displays the scale of color in numeral (0 to 15).

B --+----- Displays the active condition of RGB.

Color setting window

Figure 7-6 Color setting window
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7.2 TRACE Functions

The TRACE key is shown in Figure 7-7.

L

LIDATA ENTRY

Figure 7-7 Trace key on front panel

@@E@ﬂlﬂ

The analyzer provides two trace memories, A and B.

The A/B trace memory has two modes: in WRITE mode the new data from each sweep writes over
the data from the previous sweep. In the VIEW mode the data representing a spectrum or waveform
can be held and displayed.

If wave form data is stored to the B memory then various waveform comparisons become available.

The trace display is composed of an array of display points, 701 horizontally in each line and 341 lines
in all.

The Input RF signal first goes through the RF/F section, then either a LOG or LINEAR amplifier.

Next it is detected and then input o an analog to digital converter. The digital data is then stored in
the trace memory, where it can be processed by the CPU, and finally displayed.

Four modes of the trace key function are shown below.

1. Trace mode

2. Averaging mode
3. Operation mode
4. Normalizing mode

7-19 Jul 1/96



SPECTRUM ANALYZER
OPERATION MANUAL

7.2 TRACE Functions

7.2.1

(1)

Trace Modes

Modes for the A trace memory

TRACE

Displays trace mode softmenu.
When softmenu disappears (display #), the trace A mode is switched to
WRITE or VIEW alternately by pressing this key.

Go into the WRITE mode. In this mode the new data from each sweep
both updates the A trace memory and is displayed on the screen at the
save time.

Toagle the A trace between VIEW {(display) and BLANK. When this is
pushed, the A trace leaves the normal WRITE modse. To return to the

VIEW mode : Stop the Write updating operation; and hold and display
the contents of the A memory at the instant of the VIEW
mode selection.

BLANK mode : Erase the trace data from the display; but hold the
contents of the A memory at the instant of the BLANK
mode selection. The trace can be redisplayed by again
selecting VIEW made.

REF:0.1 dBm 109B/ _ATT:20 dB- Trace A

A AT Y (WRITE mod
T { mode)

J =
71N
AN
TS

/

SPAN: 10.0C MHz[
BW:1 kHz SWP:70 ms Trace B

(VIEW mode)

<™

Figure 7-8 WRITE and VIEW trace modes
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Go to the MAX HOLD mode. (Not available for the trace B.)

On each sweep, compare the new data for each horizontal (frequency)
point with the previous data. Store and display the level with the larger
value. Thus the display accumulates the maximum values for each point
in the time series.

When this key is pressed again or the softkey
pressed, the MAX HOLD mode can be canceled.

CAUTION

Selecting this mode automatically forces the positive PEAK dstectar
mode.

3
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
1
1
1
i
i
i
|
i

Go to the MIN HOLD mode. (Not available for the trace B.)

Cn each sweep, compare the new data for each horizontal (frequency)
point with the previous data. Store and display the level with the smaller
value. Thus the display accumulates the minimum values for each point
in the time series.

When this key is pressed again or the softkey
pressed, the MIN HOLD mode can be canceled.

CAUTION

Selacting this mode automatically forces the negative PEAK detector
mode.
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{2) Trace B modes

TRACE

| Display the trace B memory setup menu.
d

Copy the trace A data to the trace B memory, and enable the VIEW B
mode to display the data in B.

Display the data stored in the B memory as trace B.

Erase the trace B data from the display. The trace B data is kept until
is pressed again.

Go into the WRITE mode. In this mode the new data from each sweep
both updates the B trace memory and is displayed on the screen at the
save time.

Return to the previous menu,
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7.2.2 Averaging Mode (Trace A Only)

Averaging can be used to improve S/N in a shorter time than video bandwidth filtering for noise
reduction would require.  With averaging it is possible to recover signals buried in noise, or
quantified signals with a random component.

MKR: £20.000 MHz MKR: 620,000 MHz
-79.08 dBm_10dB/ Sep 21 . ~80.59 dBm_10¢B/ Sep 21

REF:-50.0 dBm ATT: i0dB 2?:3‘% REF:=-50.0 dBm ATT:i0dB 22;38
MARKER AMGLA TIME
620,000 MHz 8 20

I ; T o o/ Ly ik e it e

I T
CF:E20.000 MHz SPAN: 1,000 HMz CF:620.000 MHz SPAN: 1,000 MHz
RBW:10 kHz WBW:10 kHz SWF:50 ms RBW: 10 kHz VBW:10 kHz SWP:50 ms
Figure 7-9 No averaging Figure 7-10° Averaging 20 times
CAUTION

Selecting averaging mode automatically forces the SAMPLE detector mode.

TRACE

Start averaging.

The count of the number of traces to be averaged will be shown in the
active display area. The count can be set to a value between 2 and 1000
with the numeric key and units keys, E‘/; @step keys, or the

data knob @ . (The initial default is 20.)

Pressing this key (select STOP) during averaging will
cancel the averaging mode and return to the previous trace
mode. Pressing again (select START) will start the
averaging process again from the beginning.
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Pressing this key (select PAUSE) during averaging will
pause the operation. The current averaging count will be
seen at the top left of the display. Pressing again (select
CONT} will continue the averaging from the point at which it
was paused.

Whean CONT is set, even after the desired averaging count
has been reached, averaging will be repeated continuously
using algorithm 2 for updating the data. In the 1 (single)

made, as soon as the desired averaging count has been
reached the analyzer will automatically leave the averaging
and go to the VIEW mode.

Averaging algorithms

Aloorith N n : Current averaging count
M =
gorithm 1: (N = n) N : Averaging count specified
Y. = Sigmain -Y_n : Trace data for nth average
Y : Averaged data for nth average
Algorithm 2: (N < n) Yn-1 : Averaged data for n-1th average
Sigma : Sum of all the data up to the nth sweep

Yo = (N-1)¥no)/N + YN

Selects to execute averaging in the sample detection mode
or in the peak detection mode.

Return to the previous menu.
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7.2.3 Calculation Modes

TRACE

q

| Display the calculation and normalize mades

menu.

Exchange the contents of the A (trace A) and B (trace B) memcories.

The new A memory contents become the difference between the original
A memory, or the sweep data, and the B memory. That is, if trace A is in
the VIEW or BLANK mode, then the difference is taken between the A
and B memories, and the result stored in A. But if trace A is in the
WRITE mode, then the current sweep result has B memory data
subtracted from it, and then this is stored in A.

When trace A is in the VIEW or BLANK mode, then the difference is taken
between the B and A memories, and the result stored in A. But when
trace A is in the WRITE mode, then B has the current sweep result
subtracted from it, and then this is stored in A.

When trace A is in the VIEW or BLANK mode, then subtract the display
line from the A memory data, and save the result in A. But when trace A
is in the WRITE mode, then subtract the display line from the current
sweep result, and store the result in A.

Display the ngrmalize menu.
See the next section "7.2.4 Normalize Mode".

Return to the previous menu.
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7.2.4 Normalize Mode (Trace A Only)

The normalize function makes waveform comparison easy by treating reference signal as a
display line data. The normalize is operated in the following procedure.

@ Display the display line data.

@ Store the reference signal into the memory as CORRECTION DATA and establish the
value as display line.

@ Relative difference between the CORRECTION DATA and the input data is displayed on
screen by inputting the comparing signal. (Normalize ON)

CAUTION

When executing the normalize, always be sure to display the display line. If the normalize
is executed without displaying the display line, the level display value shows the absclute
value (dBm, etc.) from the reference value and the relative value (dB) is not displayed.

Toggle the normalize ON/OFF.

Store the current trace A data into the backup memory as CCRRECTION
DATA.

Turn normalize ON by completing the following operations:

@ Establish the display line near the midpoint between the signal
maximum and minimum levels.

@ Store the current trace A data into the backup memory as
CORRECTION DATA.

]
CORR DAT 1 45 BKUP.
BKUP/MEM ,

@ Setthe

@ Set normalize ON.

e e i e 1
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Select the CORRECTION DATA for normalizing.

BKUP:

MEM:

A Normalize is performed using CORRECTION DATA ,which is
saved in the backup memory of the spectrum analyzer, if this
mode and Normalize are activated.

In this mode, the CORRECTION DATA is saved in the backup
memory of the spectrum analyzer when recalling the data from
the memory card (however, a few seconds are required to save).

A Normalize is performed using CORRECTION DATA ,which is
saved in the memory of the spectrum analyzer, if this mode and
Normalize are activated.

In this mode, the CORRECTION DATA is saved in the memory
of the spectrum analyzer when recalling the data from the
memory card.

(Note) The data in this memory is lost when you turn off the
power of the spectrum analyzer.
When you wish to turn on Normalize in this mode after
powering on, recall CORRECTION DATA fram the
memory card.

Return to the previous menu,
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7.3 Marker Funciions

This function is used to place the normal marker and the I marker on the on-screen wavefarm and to
display the frequency and the level data of that point.
The Marker key is shown in Figure 7-11.

£ FUNETION — FowER

5 & &

e &

HET  OFF MXA—

() (e

ZIDATA ENTRY

5
CAL SOPT  LABEL
e
oot
olalellmn
() (D @

Figure 7-11  The MARKER section on front panel

HBEHO E

7.3.1 Marker ON

(1) Both normal marker and Amarker

OFF
MKR Pushing MKR turns the marker ON: the marker (Symbol: 4) is shown on
the trace, and the marker frequency and level parameters are displayed at
the top left of the screen.

The marker can be moved with the numeric key and units keys, the

@ Q step keys and the data knob @ .

When softmenu also disappears (display *), the marker is turned ON and
can be moved.

Select the normal marker () for for setup or manipulation.

Display the Amarker {Symbol: %, initially at the same place as the normal
marker. The marker area will begin showing the relative difference
between the frequency and level of the normal marker and the Amarker.

[ S S,
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Data input for the frequency difference between the two markers can be
made with the numeric key, the @ @ step keys and the data

knob . Doing so, the Amarker becomes fixed, and the normal
marker (4) moves away from it by the specified frequency difference.

MK 4 B7.2 MH2
-48.31 dB

REF:0.1 dBm 10dB/
AP :
877 [MHz

| .

\

| A ™% : Fixed maker,

\ l locaticon is locked.

N )

. w . | ®: Active maker, can
ST:60.0 MHz $P:250,0 MHz
!RBW:I MHz =~ VBW: 10 kHz SWP:50 ms be moved.

‘————————————_.....-.-.-.-.-..-.u..._._.._-———————-‘.—.———.—.———..——__——__.

FIXED MK Store the current Amarker frequency and level, and fix the
-------- marker at that position on the screen. Then even if the
center frequency or reference level is changed, the next
time this function is turned on the stored marker data will
be displayed as reference data for the frequency and
level. (See Figure 7-12.)

Select ON to display the reciprocal of the Amarker data.
This function is useful for finding the modulation frequency
of a signal being viewed in zero span mode.

When vertical axis represents linear scale, show the
voltage comparison in the active marker level (4)
depending on the Amarker level ( ¥{ ) with % unit on the
marker area.

For example, when a Amarker is 100 mV and an active
marker is 10 mV, 10 % is displayed.
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MK 4: ' s.gag m
REF:91.03 mv__ LIN

E\D\Ega M /

GHz SP
YBW: 100 kHz 3

Figure 7-13 AMarker level % display

Multi Marker

In this mode, a maximum of six markers can be displayed. This enables simultaneous
measurement of the frequency and level at multiple points.

One of the six markers always becomes an active marker, which can be moved by the
numeric keys, [STEP] key, and [DATA KNOB] key.

OFF e

"""""""" 1
MKR NO I Enables selecting the marker No. subject to the

. T
MKR OFF 1 povs. Each time this key

________ I

is pressed, the marker No. in the menu is incremented by 1,
up to 6 and returns to 1.

the

marker No. in the

-

_(_—_______
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Cancels the display of the marker corresponding to the

number selected by the

key is pressed, the marker No. in the

is decrermented.

Changes the active marker among the displayed markers.
Each time this key is pressed, the marker No. in the "MKR
NO" menu is changed in ascending order, indicating which
marker is active.

Returns to the previous menu.

Set 10 ON to display the list of frequencies and levels of the displayed
markers. (See Figure 7-13a and Notes on List Display.)

Displays maximum six markers and the list of levels at the waveform peak
points in the order of marker No.

Displays maximum six markers and the list of frequencies at the waveform
peak points in the order of marker No.

Cancels the multiple marker display and displays the No. 1 marker only.

Cancels the marker list display as well as displayed markers No. 1 to No.
8.
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TMKR: 1.0 MHz - :
-15.18 dBm_204dB/ B MKE NO,
REF1D.quBm ATT:iGdBg 1
DI 2 MKR ON
1.0, Mad b .
LA NI CMEKR OFF
b Radbdle
il J BCTIVE
Cr:30.0 MHz SPAN:E  MKR
BEW:1 MHz  WBW:1 MHZ  SWE-msse—ee
MULTI MARKER LIST- -~ B8
1 : | 1.0 -13,18
2 30,34 -21.03 g-———-———-
R ¢0.0M -5G.81 B RETURN
d: —a.7M  -37.24
51 106.8M  -47.02
£ i9.3M  -47.87

Figure 7-13a  Sample of Multi Marker List
Display

[Notes on List Display]

1. When the soft menu display is active, the unit is simplified for the list display.

® Case of horizontal axis frequency display: GHz — G, MHz - M, kHz —=> k, Hz — H
® Case of level display in units of dBm, dBxV, dBxVemf, dBmV, and dBpW: All units are
omitted. (See the standard level unit.) Case of volt and watt: Units are displayed.

2. Displays of dB/div are changed as follows:

10dB/div — 20dB/div
5dB/div — 10dB/div
2dB/div — 4dB/div
1dB/div — 2dB/div

3. The PEAKAY div setting range is changed as follows:

0.1 to 10.0 - 0.05 to 5.0
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(3)

(4)

Signal track mode

In this mode, after each sweep the peak signal of the trace is found, and then the center
frequency is moved to that frequency. This is very handy when analyzing signals with slowing
drifting frequencies. The condition for detecting a signal is dependent on the "PEAK AYdiv"
setting {Refer to item 7.3.2).

OFF

SON/QEE .

Set ON to go into the signal track mode.

While in signal track, if the span has been set to narrow, the analyzer
goes into "Auto Zoom". In that case SPAN can only be modified with the
numeric key and the units keys.

Signal track is ended by selecting OFF,

Noise/Hz measurement mode

In the marker noise measurement mode, the analyzer can measure normalized rms noise
levels with 1 Hz to 100 MHz noise power bandwidths. {See Figure 7-14.)

Hz SP
VBW: 100 Hz

Figure 7-14  Noise/Hz measurement
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TNOISET T Detector mode is automatically replaced with the sample

__XHz ] mode and the following three menus for Noise/Hz
] measurement mode will be displayed.

Set the reference level to dBm and calculate the noise level in dBm/Hz
units.

Set the reference level to dBuxV and calculate the noise level in
dBuV/IVHz units. This key is available for the noise level measurement
such as a TV broadcast signals, etc.

The FIXED Amarker is displayed at the active marker location and the
analyzer goes into the Carrier Noise Ratio (dBc/Hz) measurement mode.
Move the marker to the desired point to be measured using the numeric

key and units keys, the [v;l @step keys, or the data knob @ .

Using the dBc/Hz mode, an easy operation can be made to obtain a
waveform signal.

When Amarker display is set in advance, show the valtage comparison in
the Amarker level on that position depending on the Amarker level with
unit.

Leave the Noise/Hz measurement mode.

[Display marker switching]

While making noise measurements, if the display line is being displayed, you can switch back and
forth between a display of the noise level measurement result and the normal marker data display.

When the active marker is Below the display, then display the noise measurement results.
When the active marker is Above the display line, then display the normal marker data.
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{5) Marker level display switching at display line ON

This function can be used when the display line is on.

REL: Display the relative level difference between the active marker and
display line. (Initial state)

ABS: Display the marker level, independent of the display line.

CAUTICN

Even when REL is selected, when the Amarker is ON, the Amarker
level data is unaffected and it continues to operate as usual.

(6 Marker movement between trace A and B

Move the active marker to the A or B
waveform at 2-screen trace cperation (see
Figure 7-158). However, Amarker does not
maove.

Trace A

Trace B

Figure 7-15 Marker movement between trace A and B

When selecting A, moves the active marker to the trace A.

When selecting B, moves the active marker to the trace B.
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7.3.2 Peak Search
(1) Peak search menu
MKR—
(PEAK) Finds the highest level of the trace the marker is currently located on, and

move the marker there. Display that frequency and level in the marker
data area. If a measurement window is OPEN, then search for the peak
inside the window.

When softmenu disappears (dispfay *), the PEAK search function is also
performed.

Set the center frequency to the frequency of the active marker.

Set the reference level to the level of the active marker.

For each press of this key, a search is conducted for the next smaller
peak.

Search to the RIGHT for the next peak.
o

Search to the LEFT for the next peak.

Display the following menu:

: Find the smallest level on the trace being displayed. Move
: D=, AN the marker there and display the frequency and level data.

The opposite of NEXT PEAK, for each press of this key, a
NIV - search is conducted to ascend to the next smallest trace
level.

Enable Continuous Peak Searching. When on, a peak
search is done after each sweep, and the frequency and
level are displayed.

When OFF is selected, the continuous peak search is
canceled.

*—_—_—
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Set the amplitude condition for NEXT PEAK search. For
further details, refer to the procedure (2) described later,

Maodify the peak search level. For further details, refer to
the procedure (3) described later.

Return to the previous menu,

(2) Amplitude condition settings for NEXT PEAK search
MKR—

To execute a next peak search, set up the amplitude condition for the waveform to be
searched with the numeric key and the units keys. For example, entering the value "1 div"
corresponds to 1 division on the horizontal axis. In case of many waveforms shown in Figure
7-16, it is necessary to treat each signal as a single amplitude (target for next peak search) so
that the next peak search is executed to find the entire waveform amplitude data.

MKR: 108.001%1 MHz
=-3.17 dBm
REF:0.1 dBm 10dB/  ATT:20 dB
MARYED ol ’\ 2 o
100.0cmt wREY AL N
AL AR
INAYNEVARY i
AR Y A I N VAR L A
J IV EAYIR
/ V1A
/ \
CF:100.0000 MHz SPAN:113.7 kHz
RBW: 3 kHz VBW: 1 kHz SWP:380 ms

Figure 7-16 Next peak search execution

Thus the target waveform for the next peak search as a AY can be set by using the amplitude
value (div).
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[AY setting]

Peak point . .

é:\
|
y

—> < Fall level
Y

@

Rise level

point &.

search.

Figure 7-17 AY setting

{3) Moditying the peak search level

MKR—

(Initial state)

The waveform B increases from the point @ and
decreases from the highest priority point (peak) to the

If the value for AY is set even much smaller than the
riseffall levals, the waveform B will be an object for

the next peak search.

if the waveform amplitude data to be measured is
much larger than the level of AY which has been set,
the waveform data is always an object for peak

Modify the reference level of the next peak search with the display line.
Select ALL to search the entire waveform data with the next peak search.

Select UP to search the level above the display line with the next peak
search (see Figure 7-18), and LOW for the level below (see Figure 7-19).

MKR: 399.899 MHz MKR: 400, 311 MH 2
24.23 4B B4 dB
REF:0.0 dEm . 10dR/  ATT: 10 dB REF: 0.0 dBm 10dB/ ATT:1C dB
M AR P ki MARKER ‘ \f‘\ ¥
295 8483 Mz It 400. 311 HHz il
\ /\ T I O TV IN |
] i T ) L IR R I TN
[ il i\l AN i h Ty LRI !}_
| ARV ERVIRW ) INAVARVIRW
IV ERNRERVIEN [ VLN
WA YA Y RWA
A S/ ViR C Y ViR
el 7 a T el 97 | TR
\ | P | 7]
CF:400.000 MEz SPAN: 1.800 MHz CF:403.000, MH2 &N: 1,000 MHz
REW: 10 KRz VYBW:10 kHz SWPiSO ms RBi? 10 kHz' WYEBW: 10 kHz SWF:S0 ns

Figure 7-18 U¥P setting
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Figure 7-19 LOW setting
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7.3.3 MARKER —(Marker to)

The data at the current marker point is moved to the data of some other functicn (frequency,
level, or A).

SHIFT MKR—>
e { PEAK

Set the center frequency to be the active marker frequency.

Set the reference level to be the active marker level.

Set the frequency span to be the Amarker frequency.

Set the center frequency step size to be the active marker frequency.

Set the center frequency step size to be the Amarker frequency

Display the following {next) menu.

_________ -
|
|

MKRa -»CF Set the center frequency to be the Amarker frequency.

[V |

— e ————

MKR— 1+ Set the center marker step size to be the active marker

k
AMKR STEP! frequency.

Set the marker step size to be the Amarker frequency

————————— -
3

MKR STEP, When MNL is selected, the step frequency of marker point

AUTO/MNL! can be specified by using the[v;l Q] step keys.

When AUTO is selected, the step frequency indicates 1 div
on the horizontal axis.

Return to the previous menu.
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7.3.4 Marker OFF

Erase all markers from the display; if there are any marker related or dependent functions active,
set them OFF to disable them.

SHIFT OFF

(@)

Functions which wilt be turned off are:
1.
. Noise/Hz

. Marker pause

. Sound

. Signal track

. Manual sweep

. Continuous dB down
. 1/ Amarker

9.

o~ ;g AW N

Counter

FIXED Amarker

10. Power measurement
11, Multi marker

7-36
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7.4 Measurement (MEAS) function
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Figure 7-20 Location of measurement keys on the front panel

Measurement function cansists of two keys (MEAS1 and MEAS2).

7.4.1

MEAS1

Five modes (high sensitive and frequency counter) are pravided as follow.

1. High sensitive

2. Frequency counter

3. Delay sweep function
4. Gated sweep function
5. Peak list function

High sensitive

MEAS1

Switch the high-sensitive mode ON/OFF.

When ON is selected, the pre-amplifier is set to ON. In this case, the pre-
amplifier again in each frequency has already compensated, the gain in
level measurement is not required.

When OFF is selected, the pre-amplifier is set to OFF. The example of
measurement to execute the internal pre-amplifier, refer to "6.3.3
Measuring Minute Signal Level".
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(2)

Frequency Counter

MEAS1

If the following inequality is satisfied, this mode enables to make a high
accuracy counter measurement on the marker’s existing signal frequency.

@ Move the marker to the desired signal peak to be measured and tha
peak level where the marker is located is more than 25 dB above the
noise level.

@ Frequency span is more than 1 kHz and less than 500 MHz.

@ Set the RBW to AUTO. However, if the setting value less than the
3 kHz is entered, it should be set to 3 kHz or more.

The CNT display blinks in the setting other than the above @ and &.

In the normal marker mode the display marker frequency is a calculated
value based on the frequency axis displacement from the center
frequency. In the counter mode, the accuracy is determined directly by
the analyzer's reference oscillator accuracy. However, the amplitude
indicates the marker’s existing signal frequency.

Further, it is possible to set a resolution as small as 1 Hz for even higher
accuracy. But as the counter resolution is increased the counter gate
time is lengthen and the sweep becomes quite slow. The Counter cannot
be used in combination with the SIGNAL TRACK mode.

The example of measurement in counter mode, refer to "6.6.2 Marker
Frequency Counter Mode Frequency Measurement”,

Set the frequency counter resolution to 1 kHz.

Set the frequency counter resolution to 100 Hz.

Set the frequency counter resolution to 10 Hz.

Set the frequency counter resolution to 1 Hz.

Turn the frequency counter OFF.
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{3) DELAY SWEEP function

DELAY SWEEP is a function that makes a sweep start after arbitrary time from the time when
a sweep trigger signal is generated, and is available only at the zerc span mode.

External trigger, VIDEQ trigger, TV-V trigger and TV-H frigger are used as a trigger signal
source.

Figure 7-21 shows a setup mode in the DELAY SWEEP mode. Select the trigger signal
source in the TRIGGER mode.

Move a window to a desirable position with DELAY POSITION and DLY SWP TIME to expand
a part of the waveform.

Figure 7-22 shows the waveform of the time when the window part is expanded by executing
DELAY SWEEP.

A A

Figure 7-21 Waveform at the setup mode. Figure 7-22 Waveform measured with DELAY
{The window is moved to a part to be SWEEP ON (The window part is
expended.) expanded.)
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MEAS1

DELAY mode is selected and its setup mode appears.
Setup mode:
® Sets the zero span.
# Displays the window.
* Switches a trigger to VIDEOQ if the trigger is set to FREE
RUN.

Sets the trigger to one of VIDEQ/EXT/TV-H/TV-V.
.i Refer to "7.1.6 (1)" for details of each trigger.

Sets a video trigger.

Sets an external trigger.

3
SLOPE I Selects the polarity of an external trigger or VIDEQ trigger

Sets a TV-H trigger.

Sets a TV-V trigger.

Selects NTSC system as a TV signal.
Selects PAL & SECAM system as a TV signal.

Selects picture modutation polarity.

Returns to the previous menu.

_‘_—_.__.__.______._-___________.___.____.__._..__________________._.__
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Set the the window to a desirable position by using ten keys + unit keys,

6; @ step keys and data knob ®

The window is displayed when DELAY SWEEP is set to OFF. Even if the
window is cutside the screen, the internal data is set.

DELAY POSITION: 1. The window moves with its delay sweep time
fixed.
2. The selting range is shown below,

Relationship between setting resolutions of the delay sweep time and the delay position

The analyzer has no OPT70 (PHS) or is The analyzer is under PHS mode ON.
under PHS mode OFF.
Delay sweep time < 20 ms Delay sweep time < 4.5 ms
35 ns to 1.12s {Resolution of 35 ns) 35 ns to 1.12s {(Resolution of 35 ns)
'ﬁéllé} e 'p”iih'{'e' B T o y ”s'{r\?é'éﬁ T
50 ns to 1.6s (Resolution of 50 ns) 50 ns to 1.6s {Resolution of 50 ns)

‘*"‘""-----"'“""—‘-"-"‘""-""‘“—““*"—‘—'———————_

Set the the window to a desirable position by using ten keys + unit keys,

G; Q] step keys and data knob @

The window is displayed when DELAY SWEEP is set to OFF. Even if the
window is outside the screen, the internal data is set.

DELAY SWEEP TIME: ® Only the right side line moves.

® Resolution is commeon to the sweep time.

® lts setting range extends from 50usec to
1000sec. (Default value: 50usec)
In the range between 50msec and.10sec, the
SWP can be input with imsec resolution. After
the SWP input, an approximate value is
calculated and set. (The setting resolution is
approximately 2msec to 3msec.)
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i
1
i
: DELAY DELAY
: POSITION, _» SWEEP TIME
|
1
1
|
|
| |
i a FS A A
! Figure 7-23 DELAY POSITION Figure 7-24 DELAY SWEEP TIME
|
1
1

Turns on and off the DELAY SWEEP mode.

ON: Dismiss the window and executes the delay sweep. Refer to
Figure 7-26.
The delay sweep time of the window is set as the sweep time.

OFF: Releases the delay sweep and resets the sweep time to the former
value. Refer to Figure 7-25,

i

1

1

1

1

1

1

1

1

1

i

3

1

1 g [

! REF:D.0 dBm ATToSBY,  Mas/3d | REF:0.0 cBn ATT:SfEég Meal3i
; | '"3-'!74-':' — T . ~ : N [ ;
| | e fm fe tn ot o e I e | Al s i

| " } . C i

I ; . . A s : ] o 2o
l O — e s : ¥

' ! : i : | H

I ' § | ! i ]
] T ‘ i i | [
i | dh ! v o -
: | GEn:i.00000 GfE o SEENID.D KHz | Roir 108 ke Mhus 100 kuz CHPi 4.8 BE2
| |

! ,

|

| v ry

! Figure 7-25 Setup mode Figure 7-26 Measurement mode

! {DELAY SWEEP OFF) {DELAY SWEEP ON)

)

i

Sets a sweep time.

Escapes from the DELAY mode. _
Turns off the DELAY SWEEP mode if the DELAY SWEEP mode is set to
ON.

Dismisses the window if the window is displayed.

Note: This key must be pushed when the measurement is ended.
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CAUTION

1. If the trigger is set to FREE RUN, the DELAY mode is released.
2. If the frequency span is set except zero, the DELAY mode is
released.

(4) Gated sweep function

This function allows this unit to create an arbitrary gated signal from the trigger signal source
{gate input) and allows to execute GATED SWEEP.
The measurement method is shown in Figure 7-27

Rear panel This unit
GATE IN terminal

Trigger signal (TTL level)
synchronized with the input signal

_ INPUT]
Lo: Stops sweeping
. Mi or Open: Sweeping Q
Signal source S ]

Figure 7-27 Measurement method

MEAS1
Pressing this key, this unit goes into the GATED mode. The
setting can be switched with GATE SIG EXT/INT.

1. GATE SIG EXT
The signal input from the input connector of GATE IN controls the
sweep signal directly.
The gate window is deleted and the mode to set the gate position and
the gate width is ended. The data of the span, RBW, and the sweep
time are reset to the value that before the GATE SIG INT was set.

2.GATE SIG INT
Sets the zero span mode and displays the gate window. (But, the gate
window is not displayed at GATED SWP ON.)} Refer to Figure 7-28.
The timing generation circuit inside this unit is used and the gate
position and the gate width can be set.
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START STOP START STOP
| - 1 b |
I I 1GaTE |
I : lWIDTHl
| | -
GATE POSITION] I | € >
I I i I
| I | | T
A N B
The gate position can be set The gate width can be set in
from A point in the arrow the arrow direction with
direction. placing a center on B point.

Figure 7-28 GATE WINDOW

The timing generation circuit inside this unit is used and the gate position

can be set.

To set the data, use a numeric keypad + a unit key, step keys or a knob.

The gate position is varied with holding gate width fixed.

If the gate position is set out of the gate window, the internal data is set.

Availabte range: 200 ns to 13 ms (200 ns steps, default value: 200 ns)

Note: When GATE SIG EXT has been selected, it is switched to GATE
SIG INT.

The timing generation circuit inside this unit is used and the gate width

can be set.

To set the data, use a numeric keypad + a unit key, step keys or a knob.

The gate width is varied with holding gate position fixed.

If the gate width is set out of the gate window, the internal data is set.

Available range: 1 us to 13 ms (200 ns steps, default value: 1 us)

Note: When GATE SIG EXT has been selected, it is switched to GATE
SIG INT.

In the time-domain measurement, the sweep time can be set.
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GTDSwWP, 1.ON

1 _ON/QEE_J Switches to the GATED measurement mode and executes GATED
SWEEP.

When GATE SIG INT has been selected, data of the span, RBW, and
the sweep time are reset to the value that before the GATE SIG INT
was set.

2. OFF
GATED SWEEP is ended. After GATED SWEEP is ended, the setting
is switched according to the GATE SIG EXT/INT mode.

Ends the GATED mode.
When GATED SWEEP ON has been selected, it is switched to OFF.
At the end of a measurement, be sure to press this key.

Peak list setting menu

The peak list function allows detecting the peak of the on-screen waveform and displaying the
data as the peak list.

The list can be displayed in the order of the frequency or the level.

MEAS1

When this key is pressed, the single sweep mode is set and the
peak list is displayed. Refer to Figure 7-29.

—_I All marker functions are set to OFF.

For functions that are turned to OFF by the psak list display,
refer to Subsection 7.3.4, "Marker OFF".

[MERRlC)

[y

o

Figure 7-29 Peak List 1
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@ The peak list may be simplified when the softkey menu is
being displayed. The following shows the example.
(a) When frequency is on the horizontal axis, the unit is
simplified as follows.
GHz -G
MHz— M
kHz —k
Hz - H
{b) The unit of the level is displayed in the following manner.
When the unit of the level is dBm, dB.V, dBuVemf,
dBmV, or dBpW, it is not displayed. Refer to the unit of
the reference level.
When the unit is volt or watt, it is displayed.
@ The display of dB/div is changed as follows.
{a) 10dB/div — 20dB/div
{b) 5dB/div — 10dB/div
{c) 2dB/div — 4dB/div
{d) 1dB/div = 2dB/div
@ The setting range of PEAK A Y div is changed as follows.
0.1i0 10.0 > 0.0510 5.0

When this key is pressed, the single sweep is executed.

After the sweep is completed, the number of peaks detected and
the result of the sweep are displayed in a list. Then, the peak
list is set to the active condition. Refer to Figure 7-30.

The peak list can be moved by using the step key and the data
knaob.

3
3
3
1
i
!
!
1
i
1
1
1
!
I
1
!
i
1
3
I
3
!
3
3
|
T
I
[
[
[
]
3
3
1
|
|
1
|
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: a0 dE S Jun/ 5
FEF: 0.0 dBm aTT:10dR 1d 1%

Number of peaks —— Ko
I -

Active cursor —— B

(=] e

dBm
dBm
dBm
A8

[ g SR

5 e
(M | N{0R]
T s O %

Figure 7-30 Single Sweep

Note: When you set other data entry state, the active cursor disappears.
If you want to display the active cursor again, execute the single
sweep or press the PEAK LIST key.

This key is used to select that data are sorted in the order of frequency or
of level. (The initial setting is in the order of level.)
Note:  When this setting is changed, the obtained peak list is initialized.
1. In the order of frequency

All data obtained are displayed. However, up to 99 data are available.

2. In the order of level
The number of peaks to be displayed can be set. The specified
number of peaks are displayed. The number can be set by using a
numeric keypad + a unit key, a step key, or a knob. Up to 99 can be
specified.

To create the peak list, enter the amplitude condition of the object
waveform of the peak search. The available range of the data is from
0.05 to 5.0. Data can be entered by using the numeric keypad + unit
key, step keys, or the knob. The definition of the amplitude condition is
the same as of the next peak search. (Refer to item 7.3.2-(2).)

el = ——— -
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k The reference level of the peak search can be changed by using the

display line. When ALL is set, peak search is executed to all waveform.
{Initial condition)

When UP or LOW is set, peak search is executed at the upper level or
the lower level than the display line, respectively.

Pressing this key ends the peak list display.

7.4.2 MEAS2

MEAS2 makes the following six measurements possible:

X dB down measurement

Third order intermodulation distortion measurement
Measuring an AM modulation accuracy (%)
Occupied bandwidth {OBW) measurement

Adjacent channel leakage power (ACP) measurement
Power measurement

IR

(1) X dB down measurement

The X dB down function displays the difference in frequency (and level) between a reference
marker and another marker that is offset X dB down (or up) from the reference. The relative
dB range that can be specified for X is from 0 to & screen’s dynamic range is selectad using

the EF Q step keys and the data knob (° ). The initial value is 3 dB.

MK A 71,1 kHz
-0, 028 dB
REF: 0.0 dBm 1dB/
A . o R
3.0 dB
/ N
N
/ e
/
CF:100.0000 MHz SPAN:200,0 kHz
RBW: 100 kHz WBW: 100 kHz SWP:50 ms

Figure 7-31 X dB down
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MEASZ2

Pressing this key displays the following menu and enables the X
dB input.

Place left and right markers at the points X dB down from the reference
marker. (Refer to Figure 7-31)

Place a marker at the point to the left of the reference marker that is X dB
down.

Place a marker at the point to the right of the reference marker that is X
dB down.

Select the marker display format for X dB down.

REL 1 Displays Amarkers. {Initial state)

ABSL (ABS.LEFT) :  Normal Markers are set, the marker is placed at
the point to the left which is X dB down, and that
absolute value is displayed.

ABSR (ABS.RIGHT} :  Normal Markers are set, the marker is placed at
the point to the right which is X dB down, and
that absolute value is displayead.

Switch the X dB DOWN ON/CFF continuously.

1 When ON is selected, X dB Down is executed continuously. After each
sweep the peak is found and markers are displayed X dB down from the
peak.
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(2) Third order intermodulation distortion measurement

Obtain the relative values (frequency and level differences) between the carrier level and the
3rd order intermodulation distortion.

For details of measurement example, refer to "6.3.2 Third Order Intermodulation Distortion
Measurement™.

MEAS?2

1 Set the AMARKER to the carrier level, and the active marker for
third order distortion. The results as AMARKER value is
displayed on the marker area. If the active marker is not

displayed on the third order distortion position, press the
MRK—

and reset the AY.
For details of setting method, refer to "7.3.2 Peak Search".

J keys in that order

MK 4t -101 kHz
-45 .37 4B
REF:0.6 dBm « 10dBR/ ATT:30 db
I ¥
MK
191 kHz |

Figure 7-32 Third order intermedulation
distortion measurement
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(3) Measuring an AM modulation accuracy (%)

The analyzer abtains an AM meodulation accuracy using the peak search function in the
current setup condition, and enables to display the calculated result on the marker area with
% unit.

For details of AM modulation accuracy setup, refer to "6.4.1 AM Signal Analysis".

MEAS2

The following three conditions are used to measure the AM
* modutation accuracy, and are displayed on the marker area.

@ When putting the horizontal axis into log scale, and the vertical axis into frequency domain
(Measuring the AM modulation accuracy in high modulation frequency and low modulation

accuracy)

- AMY%:

0.55% 10dR/ Sep 22

REF:2.d4 dBm ATT:204dB 00 1%

|
J
[
[

! ] f ‘1 1
AR
VTN

| B abeibonas

L | IR |

CF:40G.0000 MHz SPAN:S00.0 kHz

RBW:3 kHz  WBW:1 kHz  SWPF:400 ms

Figure 7-33 AM modulation wave spectrum
{Log scale)

AMarker is set as shown in Figure 7-33, and the AM modulation accuracy can be obtained
by moving the Amarker in the wave peak level, and the active marker in the next peak
level.

The obtained AM modulation accuracy is displayed on the marker area with % unit.
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@ When putting the horizontal axis into the Log scale, and the vertical axis into the frequency
domain (Measuring the AM medulation accuracy in high modulation frequency and low
madulation accuracy).

AM%:
83.62%_LIN S
REF:169.5 my ATT: 10¢B
’ |

om
ol Loy 4]

|
|
L A J\

pd SPAN:S00.0 kHz
W:1l kH:z SWP:400 ms

Figure 7-34 AM meodulation wave spectrum (Linear
scale)

Obtain the AM modulation accuracy same as the procedure @, and display it with % unit
on the marker area.

@ When putting the horizontal axis into linear scale, and the vertical axis into time domain

AM%:
58.88% LIN Jan 189
REF:S1.95 my ATT: 1088 DB:Di
N AN
/ / \
\ \ / /
\ { \ / \ [
b \ L/ vVl \
Vi \ ] \ 1
\»«L \// \J
EE@;?%“HBE HHvaw 2 MH2 Sgﬁigigéumém

Figure 7-35 AM modulation accuracy
measurement in time domain

AMarker is set as shown in Figure 7-35, and the AM modulation accuracy can be obtained
by moving the Amarker in the modulation wave peak level, and the active marker in the
smali level.

The obtained AM modulation accuracy is displayed on the marker area with % unit.
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{4} Occupied bandwidth (OBW) measurement

MEAS2

Finds the occupied bandwidth of the signal being displayed on the screen.
The results are shown in the marker display area for the occupied
bandwidth (OBW) and the occupied band carrier frequency (Fc), the band
center frequency. See "6.5 Occupied Bandwidth (OBW) Measurement"
for the measurement method.

(5) Adjacent channel leakage power (ACP) measurement

MEAS32

- —— - e e ——————

Bring up the adjacent channel leakage power measurament
menu. See "6.6 Adjacent Channel lLeakage Power (ACP)
Measurement" for the measurement method.

Setup the Channel Spacing {CH SP) and Bandwidth Specified (BS) for the
ADJ measurement. At each push the CH SP and BS selection toggle, the
one selected is shown in reverse video.  Input the frequency using the
numeric key and units keys.

Measure the leakage power in the channels adjoining the center channel.

Channel spacing from the center is set with

The results are displayed in the marker display area, labeled with UP and
LOW for the Upper and Lower channel respectively. A marker appears at
each adjacent channel frequency.

CAUTION

1. Measurement error will be made if an active marker is not set to
the center channel frequency before making the ACP
measurement.

2. If the ACP SETUP channe! width and spacing are not specified, or
if the values are incompatible or inconsistent, then the ACP
POINT function will not work.
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When ON is selected, the leakage power across the entire displayed
spectrum is calculated and shown as a graph. The channels used are

those defined with the 1 menu (above) for the bandwidth

CH.SP/BS .
specified. The marker is positioned on the graph, and the associated
leakage power is displayed. Move the marker to see the leakage power
at different channels.

When OFF is selected, the graph is erased.

CAUTION

The ACP GRAPH function cannot be operated when the
measurement bandwidth is not specified.

Set the Center Frequency to be the current marker frequency. Handy for
getting the carrier freguency to the measurement reference frequency
(i.e., the center of the display).

Enable to move the marker with ACP softmenu being displayed.
Pressing this key displays the frequency in the active marker area, and
sets the marker point using the numeric key and units keys, the

E?';I @ step keys, or the data knob @

{6) Power Measurement

MEAS2

Selects the power measurement.

The power measurement is used to calculate the power from
the on-screen signal. The power measurement of a wide-
band modulated wave can be carried out. Correction of
RBW is also executed. So, execute PBW in the CAL menu
itern,

Measures the power in the specified band in the window.
(Executes operations of the window span and RBW from the average
power value in the window and calculates the sum total.)
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""'r'o"r'}i["'i Measures the sum total of the power in the entire measurament span.
ROWER._ (Executes operations of the measurement span and RBW from the

average power value and calculates the sum total.)

Measures the average power in the entire measurement span.
(Converts the data (dBm) of all points displayed into the antilogarithm of
the power dimension and calculates the average.)

Measures the peak power,
{Moves the marker 1o the peak and calculates the power.)

Selects the position of displaying the measurement result.

[ ]

upP

LOW

[ ]

Returns to the previous menu.
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7.5 User-Defined Functions

a

r :
HHEBRHO B

Figure 7-368 Location of the user-defined key on the front panel

This function allows the user to medify the functions {(menu items) that appear on any of the softkey
menus, or to define the User saftkey menu. The number of key pushes to achieve frequent tasks can
be greatly reduced by moving menu selections to higher pricrity locations, or by assigning them to

one of the user-defined softkeys.
SHIFT  DEFINE

‘Press and the screen show in Figure 7-37 will appear.

J¥% Center XX
@ Soft group  35F17 ¢4 Step
3EZ: Frequen
SFE3:
SF4q:
SFS:
SFB:
/%% Center Fr
+ 1 Center
2: Cf Step
3: Frequen
& Sof b f*%lFrEquencg
member : requen
ot membe 2: Start F
’ 31 3tQp Fr
| 4: Full 3p
! gt Zerp 3pe
; B: Last 3p

Figure 7-37 User-defined display
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@ Soft group

The top half of the screen displays the current softkey menu assignments for the function
keys (SF1 to SFB).

@ Soft member
The bottom half of the screen presents the member functions from the softkey menus that
can be reassigned.
(1) Menu explanation

SHIFT DEFINE

The soft group (upper half of the screen) becomes active. Choose items
by either pushing the panel key or the step keys.

The soft member (lower half of the screen) becomes active. Choose
items by either pushing the panel key or the step keys.

Causes the menu (or function) being selected by the arrow -» in the
MEMBER window to be inserted into the GROUP window location pointed
10 by the arrow — there. {Any submenus are also modified accordingly.)

1 Delete the group being selected by the arrow —.

Display the submenu fo initialize the soft group.

1 Return the selection in the soft group to its factory default
4 initigl menu.

Return all soft group menus to their factory default initial
menus.

Return to the previous menu.

Leave the user-defined functions.
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(2)

Exampie of setting up a user-defined key

CCCLCC

ilelelu]

WOt S0 S-HhOD3

(LN NG R E ]
@Mmmomoo
b Tt T T T T
[lwlwlwlmlc]
DM M@ @O
HhtH-hb-hb
TTIZTITT
@M OGO o
J3JIAS3I3I3I3
OUALMMNE

<t s

LT M3 O
IS

o0 W oo
O

330

~— O

HMCWD oo orC
# O3S

WS aOMmMBo © et
4O BT ToC ouULicr®
~4C
TOoTTITTS0 BT al
WRERMOSOE +h T
SOTM
NOIIM3 O~—m3
w3
*

FRNTIOOTTES
IS oo

R

P

= OWoO-~IMUTAELINE

User
:User

/%% Meas 22¥¥f

£ (3 £ 3¢ T 00 2 00 I

SHIFT DEFINE ]
@ Press @ .USER GROUP | and then
1 _ACTIVE |

use the panel keys or the step keys to select the
soft group that you want to modify. In this case,
push "USER" and the display to the left will
appear.

@ Select the soft key for which the assignment will be
made by moving the arrow ~ at the left side of the
display with the data knob
In the example to the left, SF3 has been selected.

@ Next we will chose something from the member
window to be assigned to the key chosen in step
@.

Press

active, and make a selection either with a panel key
push, or by moving the arrow — up and down with

the G; @ step keys or the data knob

@. Here we choose "dB DOWN" from the
soft menu (MEAS2).
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-
@ Press ENTER 'to execute the soft group
d
modification or addition. To the left we see that
"dB DOWN" has been assigned to SF3 in the
USER key.
L Neas 2 DELETE As long as assignment is not changed (initialized),
i 2:0BW
oZiADI o e
4: ADJ Point . INITIAL DEFINE
S:ADJ Setup MODE then press
§:ADJ Graph On/0ff  f--—=r-—-
7:Marker Move RETURN
> g:éBd% apen Mode —l ne dB DOWN f i Th f .
H QKWnN -
514k bown o execute the dB DO unction. The soft group
11: dB Down Right

1

Note: If a Member name has "##*" in front of it, then
that item cannot be modified or have additions
made to it.
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7.6 Save/Recall Functions of Memory Card

L]

DEBREEE

Figure 7-38 Save/Recall function keys of the memory card on the front panel

Using the memory card, the current analyzer setup paramseters and spectrum data can be saved, or
a previously saved set can be read back into the analyzer fo restore its condition to the point at

which the save was made.

The file list shown in Figure 7-39 is displayed whenever any of the following key combinations is

pressed:
SHIFT  SAVE SAVE SHIFT MEMCD

‘...(in NORMAL mode)

- :MEMORY..CARD’

- ]— Message Area

Al NAME SIS RGN < Drive A Title

«—— Active Cursor

e litle ([SAVEL[RECALL],
E IMEMORY CARD])

Figure 7-39 File list display
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¢ The top window is for drive A, which is the memory card closest to the front of the analyzer.
The bottom window is for the other memary card, drive B.

® The active drive is toggled with

e File selection is made by moving the cursor to the desired file with the step keys and the

data knob ® .

7.6.1 Memory Card Functions

This function provides the memory card initialization and the copy function using two memory
cards.

SHIFT MEM CD

Initialize the memory card in the active drive. Confirmation is always
required, so the confirm submenu appears:

CONFIRM 1 Proceed with the initialization.

CANCEL ﬂ: Stop the initialization and return to the previous menu.

You can find out what a saved file contains.
Moving the desired file to the active cursor and pressing this softkey
enable to display the file list shown in Figure 7-40.

e e o o a2
o o e o o o e B
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S e e - e M o -

..(___ e AR RS R L RE L R AL M A MR L A M e M R R R R R R R R R R R R R R R R R A S RN R et s WA ek b b o o ———

Figure 7-40 Saved file contents display with SHOW FILE function

[Description of file contents display]

FILE

WP

LBL

TRACE:

LMT L

NORM :

Indicates a file name.

Indicates a WRITE-PROTECTION state.
ON ... Indicates a WRITE-PROTECTION (read only) state.
QOFF ... Indicates a WRITE-ENABLED state.

Displays the label from the first to the 23th character.

OFF ... Waveform data cannot be stored.

A ... Waveform data A can be stored.

B ... Waveform data B can be stored.

AB ... Waveform data A and B can be stored.
QOFF ... Limit line cannot be stored.

1 ... Limit line 1 can be stored.

2 ... Limit line 2 can be stored.

1,2 ... Limitlines 1 and 2 can be stored.

OFF ... Normalized data cannot be stored.

ON ... Normalized data can be stored.

7-62 Jut 1/96



SPECTRUM ANALYZER
OPERATION MANUAL

7.6 Save/Recall Functions of Memory Card

OFF ... Compensation table cannot be stored.
ON ... Compensaticn table can be stored,

OFF ... [ID-list cannot be stored.
ON ... [D-list can be stored.

Apply WRITE-PROTECT teo the selected file.
Select ON to WRITE-PROTECT state, OFF to cancel
WRITE-PROTECT state.

Return to the previous menu.

T TRADY T Copy the file selected with the cursor arrow to the other memory card. At
that time, moving the active cursor switches the display 'A—B' and ’B
—A’ in the copy manu.

Moving the active cursor to the desired file and pressing this softkey
i enable to display the following softkeys.

When a memory card to copy has a file with a same name, the following
softkeys are displayed with a message confirming the overwriting.

A e e e b

L L e el e o
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Proceed with the copy of the selected file.

When the copy is not reguired, press this key to return to
the previous menu.

When a memory card to copy has a file with a same name, the following
softkeys are displayed with a message confirming the overwriting. Copies
all the files in the memory card on the active drive to the memory card on
the other drive. At that time, moving the active cursor switches the
display 'A—B’ and 'B —A’ in the copy menu.

Before executing the copy, the following softmenus are displayed to
confirm the copy execution.

Proceed with the drive copy.

When the copy is not required, press this key to return to
the previous menu.

CARD DRV, Select the active drive of the memory card.

Store the user-defined softmenu and load it.

Load the user-defined softmenu from a memory card.
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Store the user-defined softmenu to a memory card.

The user-defined softmenu can be stored in a memory card
with 1 data/1 files. f the same file has already existed in
the memory card, the following softkeys will be displayed
with the message confirming to overwrite the previously
saved data.

Proceed with the overwrite.

When the overwriting is not required, press
2 I | this key to return to the previous menu.

Abort the file copy and return to the previous menu.

CAUTION

1. Save and Recall functions will not operate without & memory card.

2. Memory cards that can be used in the analyzer are those that conform to the Japan
Electronic Industry Development Association (JEIDA) Specification Version and
PCMCIA Release 2.0.

See “5.4 Memory Card Use”" for information about memary card care and use.

3. COPY ALL function cannot operate using 2 memory cards which have each different
memory capacity.
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7.6.2 Save Function

This function is used io save the current settings and the waveform data to the memory card
inside the specified drive.

SHIFT

|
1
1
1
1
1
1
i
1
1
1
1
1
L}
1
1
1
1
1
1
1
1

SAVE

Execute the save operation,

Even though the file name is generated automatically, it is possible that
{ the name is already in use. In that case, a request to confirm your
E intention to overwrite the previous file appears:
]

I

Pressing this key allows the overwrite 1o proceed.

CANCEL" 7 When the overwriting is not required, press this key to
i return to the previous menu.

_________

Displays the contents of a saved file.
{See "7.6.1 Memory Card Function™.)

Apply WRITE PROTECT to the selected file.
When ON is selected, WRITE PROTECT is enable.
When OFF is selected, WRITE PROTECT is disable.

RBETURN Return to the previous menu.

Conditions of the data to save can be changed.

e Select a format of the data to save.

e Add or cancel the current setup conditions.

How to change: Move the cursor to an item to select with the data @
knob and press [3] SELECT
of the item, etc. S S

Refer to "5.3.2-(3)" for the selecting items.

_(__-_.__.____._.———.—__—___
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Change the ON or OFF, etc. of the item.

Returns the saving conditions te default status.

Return to the previous menu.

Delete the file selected by the cursor.
But before the file is actually deleted, a confirmation must be made:

Confirms and executes the deletion.

When you do not want to delste the file, press the CANCEL
key. The previcus menu is restored.

Select the active drive in memory card. Drive A is the one closest to the
front panel of the analyzer. (Refer to Figure 5-24.)

Change the already created file name (8 characters).
For details, refer to "7.11 Label Function”.

4] MARK |  Select the desired character type among 1/2/3.
10203 __ ]

Insert a space (blank} in the label.

Erase the entire label.

Return to the previocus menu.
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7.6.3 Recall Function

Recall the data saved in the memory card, and restore the analyzer state to the condition it had
when the save was made.

FAST and NORMAL modes of the recall funclion can be switched. In FAST mode, once the
setting conditions are registerad to the recall register, the setting can be recalled only by
specifying the register number.

(1) In NORMAL mode

Execute the RECALL Function.

You can find out what a saved file contains.
{See "7.6.1 Memory Card Function".)

ﬁ'pb‘fg‘é'?'i Apply WRITE PROTECT to the selected file. See "7.86.1
ON/OFF 1 Save Function",

When ON is selected, WRITE PROTECT is enable.
When OFF is selected, WRITE PROTECT is disable.

Return to the previous menu.

Register the setting conditions to the recall register. The setting
conditions specify a file saved in memory card. Number of the
registerable settings is maximum 8.

1 Register the file in memory card to the recall register.

Clear the recall register.

Specify a drive of the card which contains a file o register.

Return to the previous menu.

-, e - —
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Select the active drive in memory card. Drive A is the one closest to the
front panel of the analyzer.

Switch the recall function.

{2) In FAST mode
@ How to recall

SAVE
— Numeric keys (One key cut of 1-9) —End

Register number set with

@ Menu explanation

SAVE
@ The softmenu in FAST mode is displayed.

Register the setting conditions to the recall register. The setting
conditions specify a fiie saved in memory card. Number of the
registerable settings is maximum 9.

Select the active drive in memory card. Drive A is the one closest to the
front panel of the analyzer.

Switch the recall function.
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Figure 7-41

had when shipped from the factory.

Table 7-3 Factory initial setup

Parameter setting initial values
Center frequency 1.6 GHz
Frequency span 3.2 GHz

Reference level

0 dBm (110 dBgV)

Vertical scale

10 dB/DIV

Sweep time AUTO 50 msec
Resolution bandwidth AUTC 3 MHz
Video bandwidth AUTO 3 MHz
Input attenuator AUTO 10 dB
Trigger mode FREE RUN

Note:

Trace mode A: WRITE, B: BLANK
Marker OFF
Display line OFF
Label function OFF
Internal pre-amplifier OFF

7-70

Front panel preset function key

returns all of the analyzer display control parameters back to the initial values they

The output device (printer/plotter)
parameters that had set with the
CONFIG key cannot be initialized.
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7.8 Configuration (CONFIG) Function (Initialization Function)
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Figure 7-42 Front panel CONFIG key

b0eEHE E

This function is used to initialize the following condition.
When this condition was set once, it is not necessary to set the condition again each time this
analyzer is used.

Printer/plotter/memory card output configuration setup

[Pate and time setup (DATE function)

Power OFF function setup

RS-232 remote control function setup

CPU check function setup

Battery check function setup

10 MHz frequency reference source external/internal or internal high stab reference (option)
toggle setup '

R S

All of the values set for these items are fully backed up; turning the power off and on, or using the
PRESET
to reinitialize the analyzer will not affect them at all.

If you make sure that the printer/plotter/memaory card setup is done when the analyzer is first

set up (or changed), then a hard copy of the display screen can be sasily made any time by just
COPY SHIFT

press and @
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7.8.1 Printer/Plotter/Memory card Output Setup

CAUTION

1. Please refer to "5.2 Quiput of Screen Data" for the printer/plotter/memory card
information about the output procedure.

2. If you change the printer or plotter operating environment and do not make the
corresponding changes to the analyzer configuration, then it is quite likely that the hard
copy function will not work.

3. Please refer to the appropriate printer or plotter manual for information about the
correct pracedure of the output device itself.

(1) Printer/plotter selection

SHFT  CONFIG rmmmecomoc
CONFIG COPY DEV! A printer, a plotter and a memory card are available

I -
s S for an output device.

Outputs the screen data to the printer.

Outputs the screen data to the plotter.

Outputs the screen data to the memory card drive A.

QOutputs the screen data to the memory card drive B.

Return to the previous menu.

CAUTICN

Please don't select printer and attach a plotter, or piotter and attach
a printer. Display screen copy cannot be done if the selection here

is reversed.

7-72 Apr 20/97



SPECTRUM ANALYZER
OPERATION MANUAL

7.8 Configuration (CONFIG) Function {Initialization Funcilion}

(2) Printer output configuration menu

SHIFT

|
I
|
|
|
1
1
1
|
|
1
I
|
|

Display the printer configuration setup menu.
For details, see "5.3.2 Printer Cutput”.

1]

Toggle the printer size LRG/SML.
When LRG is selected: Print out in large size.
When SML is selected: Print out in small size.

Note : This key is effective when the PCL command was selected.

Toggle the printer TALK (TALK only)/ADRS 01 (address 01).

In TALK, the analyzer becomes a TALK ONLY device, and the printer
should be set to LISTEN ONLY. When ADRS 01 is selected then the
printer address can be specified with the numeric key and units keys,

the F @ stap keys, or the data knob @ {Be sure the printer

is actually set to the same address.)

Toggle the print command PCL/ESC.

When PCL is selected: Select the printer to which the PCL command
can be used. This command is output from the
GPIB port.

When ESC is selected: Selact the printer to which the ESC/P command
can be used. This command is output from the
RS-232 port.

Return to the previous menu.

{3) Plotter cutput configuration menu

SHIFT

PLOTTER | Display the printer configuration setup menu.
_CONFIG_. For details, see “5.3.1 Plotter Output".

Select the appropriate device type by moving the cursor —.

Select the display elements that you want to be pletted by moving the
cursor .
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CRLOTT T
_ MODE__ J.has been

This menu choice is only available when the

set to Table. Select the table of data to be plotted by moving the cursor
-,

Display a submenu for seiting the plotter output farmat. All selections are
made by moving the cursor —.

Set the paper size.

Select the plotter pen count,

Select whether (or how) the display screen should be
divided into smaller parts to plot.

Select whether (or how) the display screen should be
located.

_________

Select AUTO/MNL, which of the Plot Divisions should be plotted.

In AUTGQ, the plot division will be determined automatically based on what
was plot last. In Manual the user can choose which partition of the
screen to plot.

Toggle the plotter TALK (TALK only}/ADRS 01 (address 01).

In TALK, the analyzer becomes a TALK ONLY device, and the plotter
should be set to LISTEN ONLY. When ADRS 01 is selected then the
plotter address can be specified with the numeric key and units keys, the

@ Q] step keys, or the data knob @ (Be sure the plotter is

actually set to the same address.)
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(4)

Memory card output configuration menu

SHIFT CONFIG

""HLE "] Display the memory card output configuration
_QQI[\LF_IG_J' setup menu.
For details, see "5.2.3 Memory card Qutput".

Set a filename (or the file number of 0001 to 99989) to store in the
memory card.

The file number can be selected using the ten keys, Cv;l Q keys

or the knob

Select an automatic file update.

When ON is selected: The file number is automatically updated.
When OFF is selected:  The file number is not updated.

Select bitmap data to be created.

When NORM is selected: A monochrome bitmap data is created.
When INV is selected: A invert monochrome bitmap data is created.

Return to the previous menu.

Canceling the data output directed to a printer or a plotter.

SHIFT CONFIG

Cancel the printer/plotter output during the print/plot is output.
Note:  This menu is not shown when the screen data is output to the
memaory card.

7-75 Apr 20/97



SPECTRUM ANALYZER
OPERATION MANUAL

7.8 Configuration {CONFIG} Function (Initialization Function)

7.8.2 DATE Function

Allows setting the date and time. The date can be set between January 1, 1989 and December
31, 2088 {including Leap Year dates as well).

The corresponding day of the week will be automatically determined.

The time of day can always uses a 24 hour display.

SHIET CONFG

| Display the DATE menu.

Input the year. (Numeric input, digits 1989 to 2088)

Input the month. (Numeric input, digits 1 to 12)

Input the day of the month. (Numeric input, digits from 1 to the last day of
the month)

input the hour of the day. (Numeric input, digits from 0 to 23)

Input the minute. Set the initial valuse of the seconds item to “00”.
{(Numeric input, digits from 0 to 59.)

Display the time.(Select ON to display the time at the upper left of the
screen. Select OFF to erase the time.)

7.8.3 Power OFF Function

The analyzer makes possible the /G port (GPIB and RS-232) hardware block power OFF to
enable the continuous operation for batteries.

SHIFT CONFIG

RSNt ittt Jfunction setup menu.

Toggle /O port hardware block power ON/OFF.
When ON is selected, I/O port can be used.
When OFF is selected, IO port cannot be used.

Return to the previous menu.

CAUTION

Using the power OFF function, the function that is set to OFF cannot
be used. To use it again, set the tunction to ON.
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7.8.4 RS8-232 Interface Communication Port Setup

The analyzer can be remotely controlled (remote control function) by an R3-232 interface. See
"5.5 RS-232 Remote Control Function” for more information about the connection method of the
analyzer and the remote control function.

SHIFT CONFIG

(@)~ D~

Press the keys in the left order. The
window screen for the communication
port setup is displayed and each
parameter setup can be conducted.
Setup the transfer speed (baud rate). (Default value: 9600 bps)

Setup the data length. (Default value: 7 bits)

Setup the stop bit length. (Default value: 1 bit)

Setup the parity bit type. (Default value: Non)

Specify the data flow control method. (Default value: Hard wired handshake)

Display the following manu:

MAIN is used to remote-control the analyzer from an external
perscnal computer through RS-232 cable.
CTL is used to edit the BASIC program with the analyzer
communicating with an external terminal. :
Note: When Option 15 is not installed, this menu is not
displayed.
When CTL is selected with Option 15 installed,

is not displayed.

Setup the interval time of each character space when the
analyzer sends data. (Default value: 0 msec)

Set the communication port to be an open state. (Initial state)

Set the communication port to be a close state.
(Initial state)
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T
|
|
|
|
|
|
|
|
I
|
|
I
|
|
|
1
i

RETURN

1
ROTOCOL i elect to output or not output the Xon/Xoff signal to the RS-232

RMT/CPY_ |
port.

When RMT is selected, the Xon/Xoff signal is cutput to the RS-
232 port. Select RMT when you want to control this unit with
the controller {persanal computer) through the RS-232 port.
When CPY is selected, the Xon/Xoff signal is not output to the
RS-232 port. Select CPY when you want to copy the data to the
printer through the R5-232 port.

-
1 Return to the previous menu.

7.8.5 Switching External/Internal of 10 MHz Frequency Reference Source

SHIFT CONFIG

Press the keys in the left order.

—

{With OPT-20)

(Without OPT-20)

When EXT is chosen, the external reference frequency connected to the
10 MHz reference fraguency signal input terminal of the analyzer rear
panel is selected and the reference measurement accuracy is defined by
that.

When INT is chosen, the internal reference frequency is selected and the
frequency measurement accuracy will become 1 X 10-5 (0°C to 50°C),
+2 X 10-6/year.

CAUTION

1. For INT setting, disconnect the external reference source from the
10 MHz reference frequency signal input terminal. When
connecting it, spuricus errar may result.

2. For EXT setting, use the external reference source output level in
the range of 0 dBm to +16 dBm. If not set within this range,
frequency measurement error will be increased.

When EXT is set, an external reference frequency connected to the input
terminal of 10 MHz reference frequency signal on the rear panel is
selected.

Then, the frequency measurement accuracy depends on the external
signal.
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When OPT is set, the optional reference frequency is selected, and the
frequency measurement accuracy becomes 2 X 10-8/day,
+1 X 10-7/year and £5 x 10-7(at 0 to 50°C).

CAUTION

1. When OPT is set, remove the external reference source from the
input terminal of 10 MHz reference frequency signal.

The external reference source connected would cause a
malfunction.

2. When the power of the spectrum analyzer is turned on to set
OPT, the message "OVEN COLD" may be displayed occasionally.
This symptom is phenomenon occurs while the high-stable
reference oscillator is warmed up. An accurate trace cannot be
displayed during this period. It may require a few minutes to
warm-up this spectrum analyzer.

3. OPT-20 consumes the power through the AC adopter or the
battery to maintain internal oscillation even though the POWER
switch on the front panel is OFF
When using the battery, be careful of its discharge.

7.8.6 CPU check function

SHIFT CONFIG

Press the keys in the left order.

1 Selects to perform or not perform CPU check at power-on. The initial
I setting is ON.,
ON: CPU check (ROM/RAM check and display of the version) of this unit
is performed. Therefore, some time is necessary to start up this
unit,

OFF: CPU check of this unit is omitted. The minimum initialization is
performed. Message "Initialize..." is displayed there.
When the unit is turned to ON and OFF over and over again, select
CPU CHK OFF. The system can be set up in a short time.

CAUTION

When the action of this unit is abnarmal, perform the CPU check
again.
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7.8.7 Battery Check Function

SHIFT CONFIG

""NEXT "7 Press the keys in the left order.

Power supply voltage, that is, battery voltage to make this analyzer
operate is checked.

Turns on and off the battery check function. When this function is set to
ON, the power supply voltage is displayed on the screen and the
boundary value of the power supply voltage can be set.

The beundary value can be set between 10.0V and 12.0V, inclusive. If the
power supply voltage becomes lower than the specified boundary value,
the warning buzzer sounds and the'display blinks.

When this function is set to OFF, the power supply voltage is not
displayed. However, the power supply voltage decreases and when there
is a possibility that the decreasing voltage {falling to about 10.2V) has an
effect on the operation of this analyzer, the message as shown in Figure
7-44 is displayed.

; 104B/ DCUM“?S’Y | 10¢B/ LOWMBA}Ii

! a 2
REF:D.0 dBm . ATT: 104 638 BEF:0.0_dbn ATT: 1043 igiss

o % i O

| [ !

| | ‘ | - |

1 i i A f \

Pl | | ; | 1 1

I K ' ! :

i | 3

P i | | i L - L

{ CF:30,00 MHz PANT10.00 MHZ CF:30.00 MH: SPAN:10.00 MHz |

C REW 100 kHz VBW: 106 ke SWE: S0 ms REWT 100" k7 VBW: 100 KAz SWP 50 ns |

Figure 7-43 The power supply voltage is in Figure 7-44 When the power supply voltage
a normal state at DC CHECK is low at DC CHECK OFF, the

ON.

When it is not in a normal display blinks.

state, the display blinks and the
buzzer sounds.
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7.8 Configuration {CONFIG) Function {(Initialization Function)

ALARM LEVEL setting

Set an alarm level according to some kinds of available batteries.

Example of Ni-Cd battery

Setting value (Final glectric
Type § valve { Remarks
discharge voltage)

14.4V 11.0V to 12.0V PROPAC14
13.2V 10.0V to 11.0V
12.0V 10.0V

CAUTION

1. The battery check function operates only after each sweep has
been complete,

2. When the power supply voltage cannot be monitored, **** is
displayed.
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7.9 Copy Function

7.9 Copy Function

=
o

8860 0

Figure 7-45 COPY function key on Front panel

The COPY key is used to make a hard copy of the screen by cutputting the data to a printer, plotter
or memory card.

Before using the Copy key, the output device configuration should be completed with the CONFIG

function key; refer to "5.2 QOutput to Screen Data" for the hard copy device configuration details.
SHIFT COPY
The copy is then executed by press

(1) Printer/plotter/maemory card output execution

SHIFT COPY

Output the screen data to the selected output device previously
configured.

When specifying an existing filename to store the screen data on a
memory card, the following menu appears.

Overwrites the screen data on the existing filename.

Cancels the overwrite,
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7.9 Copy Function
(2} Printer/plotter output cancellation
SHIFT CONFIG ___ ______ -
Pressin copy | enables to cancel the printer/plotter output
g _CANCEL | printerp put:

CAUTION

1. It is not possible to simulianeously output to both the printer and plotter.

2. It the output device is not completely, or correctly configured the copy function may
not operate. Always check that CONFIG has been done.
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7.9 Copy Funcfion

(This page has been intentionally left blank.)
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7.10 Calibration Function
OFSTORTT o erue wr [ FORER
LR [
WEAST 8 \)

HEBB60E

Figure 7-46 QCalibration function key on Front panel

Calibration data for the analyzer can be cobtained by using the Calibration Function. This data can
then be used to correct the raw measurement data to achieve even more accuracy from the analyzer.

{1) Calibration liems

Calibration is done for any or all of the following seven itemns:

1. Absolute level error {resoclution bandwidth 3 MHz, 1 dB/div, calibration reference signal -20
dBm).

2. Level error in switching IF filters {resolution bandwidih 1 kHz to 3 MHz {100 Hz and 300 Hz
at Option)).

. Vertical display finearity (LOG scalas: 10 dB/div, 5 dB/div, 2 dB/div, and 1 dB/div).

. Error in switching from LOG 10 dB/div to 1 dB/div.

. Error in switching the IF STEP Amp.

. Error in switching the input attenuator.

. PBW (noise power bandwidth)

~N ® g bW

SHIFT CAL.
To execute the calibration of six items other than PBW, press

SHIFT CAL
To calibrate an individual item, press
one to be calibrated.

CAUTION

1. Always let the analyzer warm up for 30 minutes or mare before calibration.

2. The internal calibration signal is automatically routed and switched inside the analyzer.
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7.16 Calibration Function

(2)

Calibration Menu

e e e o e Al e bt o e e i

Calibration can be carried out except items of PBW.
Analyzer becomes error compensation mode after calibration is
completed.

Measure the absolute level error using a resclution bandwidth of 3 MKz,
scaling 1 dB/div. Calibration signal level — 20 dBm.

Six items calibration can be carried out individually.

Measure the level error that arises when the input
attenuator is switched, and correct for it.

Measure the level error that arises when the IF Step
Amplifier is switched, and correct for it.

Measure the level error that arises as the IF Filter is
switched to change resolution bandwidth, and correct for it.

Measure the display vertical linearity in LOG scaling from
10 dB/div down to 1 dB/div. Correct for the error. '

Measure the level error that arises in LOG scaling when
switching from 10 dB/div down to 1 dB/div. Correct for it.

Measure the noise power bandwidth Using a resolution
bandwidth of 1 kHz to 3 MHz (100Hz and 300Hz at option)
and correct the noise level (NOISE/Hz) of marker.
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7.10 Calibration Function

Jd

Turn the internal 30 MHz, -20 dBm calibration signal On or OFF. The
analyzer input section has an RF switch which selects either the normal
front panel RF cannector, or the internal calibration source.

The switch is usually operated automatically when calibration mode is
entered and left, but it can also be manually controlled with this push
button. When ON is selected, the calibration signal can be viewed on the
display just as a standard input signal. If OFF is selected, then the
calibration signal is cut off, and the normal RF input connector signal is
displayed.

Frequency characteristic calibration data is measured for each analyzer at
the factory, and stored internally. When ON is selected here, the
frequency calibration data is used to compensate measured data.

Choose whether or not to use the data collected by the CALIBRATION
Function to correct raw measurement data.
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7.11 Label Function

DEFHE  BAVE

TRACE WER
D@ o
ot

MEALT WEASE
O

v ]
coNme uTL | T——
(D] (Y |
TR tay | =
3 (RS GE7

Figure 7-47 LABEL function key or Front panel

LHEELE

A display spectrum or waveform can be labeled with this function.
The input label can be used for a plotter cutput and a memory function.
{1) Labeling pracedure

SHIFT LABEL

@ Press (@) , { @ ) and the label input screen (Figure 7-48) appears.

2,007 MHz
WP: 350 ms

Hz SPAaN:
VEBW: 10 kHz S

Figure 7-48 Label input screen

@ The label location can be moved with the @ Q] step keys.
The cursor moves right when I:A] is pressed, and left when 67; is pressed.
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7.11 Label Function

@ Characters can be chosen from the numerals, upper and lower case letters or symbals; the

character set is chosen with the Tkey.
I

Use the data knob @to select each Gharacter in the label, pushing a units key to
confirm each selection.

CAUTICN

The input can be corrected with the {packspacse) key.

(2) Label menu

SHIFT LABEL

Select the character set from which input characters will be drawn.

When "1" is selected: Upper case letters and numerals

ABCDEFGHIJKLMNOPQRSTUVWXYZ

0123456789

When "2" is selected: Lower case letters and numerals

abcdefghijkimnopgrstuvwayz

0123456789

When "3" is selected: Symbols

o UTESHRN ()4, - /<D0 ]
t A1 afySAAAS[ QB s e T ]

Select the desired character with the data knob @, and set with the
units keys. For each press of this softkey, the item is changed.

I
I
I
I
]
!
I
I
I
I
1
|
|
I
1
I
I
|
|
1
|
|
|
1
|
|
1
I
|
|
1
1
1
|
|
1
1
1
i

Enter a space (blank).

Clear the all labels being displayed.
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7.11 Label Function

ON: Label display is made in the scale. See Figure 7-49. It is always
displayed at the plotter/printerividec output.

OFF: Labe! display is nat cutput to the screen. See Figure 7-50.
When the plotter function is used, the label is displayed in the top of
the screen.
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Figure 7-49 lLabel display ON
L0dE/ Tun
EEF:=0.0 dBm ATT:108dE 14 Z
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Figure 7-50 Label display OFF
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Return to the previous menu.
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7.12 Utility Functions

7.12 Utility Functions

L FURCTION (0] Towen
et vt e
o D& @ | o

o wes | ()
Oetefzpe =
B N R

85
ZJ DATA EMTRY - ‘
©

Figure 7-51 Front panel UTILITY function key
The utility menu provides access to the following functions:

1. Selection of a compensation antenna factor (arbitrary antenna factor data entry is also
possible.) '

2. Limit line function

3. Setup Go/No go tests using the limit lines

7.12.1 Antenna Factor Correction

When an antenna is used to measure the electric field intensity the raw data needs to be
correctad for the actual sensitivity of the antenna. When the antenna factor is taken into account,
a calibrated electrical field intensity measurement in dBxV/m can be displayed directly.

xRN

¥

1
N
\I\

ra

Calibration Factor {dB)

A=
SESE
) 40 B0 oa w0 60 N

Measurement (MHz)

Figure 7-52 TR1722 antenna factor
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7.12 Utility Functions

SHIFT UTIL

Select the kind of the object antenna of correction. In each case, the ioss
from 10 meters of 5D2W cable is included.

DIPOLE 1

Correct for a half-wave dipole antenna (TR1722).

Correct for a log-periodic antenna (TR1711).

Cancel the antenna correction.

Create a user defined table of antenna factor correction data, and display
the Correction ON/OFF menu.

7 Display the menu to edit the correction table data.
See "7.12.2 Limit Line Function" for how to create the
table.

—— e ——

! When ON, the custom antenna factor data is use to correct
________ - measurement display. When OFF, no compensation is
done.

Select whether the custom data table contains antenna

factor data or level carrection data. ANT applies the
antenna factor correction, and the vertical axis units
become dBuV/m. In LVL, the level correction is applied,
but no scale changes occur.

I
1
|
|
|
|
|
1
1

Return to the previous menu.
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7.12 Utility Functions

CAUTION

The level data of the correction data table is available to input the range of -70.0 to
+70.0 dBm. The total correction range of frequency characteristic correction, antenna
correction, and correction table is +7DIV on the screen.

For example, the total £7 dB (£ 70 dB in 10 dB/DIV) is available in the 1 dB/DIV setting.
If the correction exceeding this range is conducted, an error message is displayed.

the analyzer’s dynamic range on the screen will be degraded if the level correction is
conducted to the minus direction.

7.12.2 Limit Line Function

The limit line function displays twe lines on the display; they could be set for example, to show
permissible upper and lower bounds on the spectral amplitudes. In any case, comparison of
measured data with the limit lines is very easy.

(1) Limit line data table entry

There are two independent limit lines, 1 and 2. Each limit line can be defined either in the
frequency or time domains. The defining tables contain up to 51 data pairs, each associating
a frequency or time point, to a level. Frequency points can be from -99.999999999 GHz to
999.999999999 GiHz, times from 0 to 1000 seconds, and levels specified in the range -240 to
+100 dBm. Level data can also be entered in the same units as the reference level {except
for the units of V or W).

There are two modes of accessing the data tables; a normal entry mode for the initial table
creation, and an edit mode for modifying an existing limit line.

REF:—-10.0 dBm P.T‘lr?.‘?géﬁ %?%é
CENIER F A ) *I
30,00 MHz / \
/i A
[
Lt
AR AR
' 1 E
|

CF:30.00 MH
R 100

F SPAN: 10,00 MHz
BW: 10 .

z
kHz VBW:10 kHz SWP:50 ms

Figure 7-53 Limit line data entry
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7.12 Utility Funclions

Limit line menu

Frequency domain
Create a limit line.

CTEVEL ]

Time domain
Create a limit line.

Enable the limit line, 1 aor 2, and go to data entry mode.
The data table can be scrolled with the data knob @ and the step keys.

Frequency data input points should be absolute or relative data. Relative
values are with raspect to the center frequency.

Level data input points should be absclute or relative data. When the

display line is present, relative values are with respect to it. Otherwise
they are with respect to the reference level.

Enable (ON) or disable {(OFF) the display of the correspanding limit fine 1
or 2.

SHIFT UTIL e

L LMT_LINE |

CLIMIT T
JHNED

CLMIT T
LINE 2

TIME
ABS/REL. |

LEVEL

Enable the limit ling, 1 or 2, and go to data entry mode.
The data table can be scrolled with the data knob @ and the step keys.

Time data input .points should be absolute or relative data. When the
delay sweep is on, absolute values are with respect 1o the delay position.
Otherwise, absolute values and relative values are with respect to the
leftmost side of the screen.

Level data input points should be absolute or relative data. When the
display line is present, relative values are with respect to it. Otherwise
they are with respect to the reference level.

Enable (ON) or disable {OFF) the display of the corresponding limit line 1
or 2.
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7.12 Utility Functions

{3) Limit Line data table creation

The methed of creating the data table is the same for both the frequency domain and time
domain limit line. Also, the same procedure is used to enter the data for the antenna factor
correction data of section “7.13.1 Antenna Factor Correction”. Data entry {or edit) mode is
set by one of the following key press sequences:

SHIFT UTIL

Frequency domain

SHIFT UTIL

Time domain

in any case, a data tahle edit display such as shown in Figure 7-54 will appear. Enter
the frequency (or time) and then the level for each point, as each pair is entered that
data point is defined in the table. The data points are read from the table in ascending
order of frequency (or tims).

s ]
Zu
[ le]
T

i
mzxz
—im
m

Zm
-
—m

o
or
—<m

SPAN: 10.00 MHz
VBW: 10 kHz SWP:30 ms

Figure 7-54 Table edit mode

When ON is set, a new empty line is put into the table, and data values
are prompted for. The entire data entry process can be done in this
mode if you desire a prompt for each entry.

Switch the cursor between frequency (or time) and level data fields.

7-93 Jul 1/98



SPECTRUNM ANALYZER
OPERATION MANUAL

7.12 Utility Functions

Confirm the destruction of the table.

: Abort the table initialization request, return to the table edit
- I menu.

Only for iimit line tables. Copy the displayed limit line data to the other
limit line table.

Confirm overwriting the opposite data table.

Cancel the copy request and return to the table edit menu.
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7.12 Utility Functions

CAUTION

1. A limit line data table can only contain frequency domain data points, or time domain
data points; they cannot be mixed in a single table. If there are already frequency

domain data points and you do try to make a time domain entry, the following display
will appear;

10dB/ CONFIAM

REF:=-14.0 dBm ATT: 10dB
F— ERR 366: —T—FT— 1t 4rf-~-—-----—-
— T-DOMAIN 72

CCANCEL

3 1 |
CF:30.900 MHz SPAN:D.0 kHz
"RBW: 100 kHz VBW: 10 kHz . SWP:50 ms

and continue with the time domain data entry.

2. Even though the limit [ine display has been enabled, if the limit line domain {frequency
or time) is not the same as the current screen display mode, then the limit line will not
be displayed.
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7.12 Utility Funciions

7.12.3 PASS/FAIL Function (Display Trace Go/No go Test Function)

A Go/No go test for the display trace can be done using the limit line function.
Note : This function is effective only in Trace A.

REF:-10.0 dBm REF:-10.0 dBm

|
| . /

| A 5
1 | : . ! M , .
CF:30.00 MHz SPAN: 10.00 MH2 CF:30.00 MHz SPAN: 10.00 MHz
RBW:100 kHz VBW: 10 kHz SWP:30 ms RBW: 100 kHz VBW:10 kHz 3SWF:50 ms

Figure 7-565 PASS/FAIL function Figure 7-56 PASS/FAIL function
{Using a single limit line.) (Using both limit fines.)

When only a single limit line is used to establish the pass/fail criterion, if the spectrum or
waveform is always below the limit line then it PASSES, otherwise it FAILS. When two limit lines

are used, then the spectrum or waveform PASSES if and only if it is totally confined between the
two limit lines.

(1} Menu explanation

SHIFT UTIL

] PASS/ | Display the PASS/FAIL menu

When ON, a PASS/FAIL judament is done after each sweep, and the
result is displayed. When OFF, exit the PASS/FAIL judgment function.

When the key is pressed conduct one PASS/FAIL judgment and display
the result.

Return to the previous menu.
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7.12 Utility Functions

CAUTION

1. If one or both limit lines are not defined then the PASS/FAIL function will not operate.

2. When using both limit lines for PASS/FAIL, always arrange the data so that Limit Line 1
will appear above, and Limit Line 2 below the trace to be tested.
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7.13 Measurement Window Function

By using a measurement window it is pessible o make fast measurements inside the window even
while displaying a very wide frequency span.

LIFUNETIOR 1 FoWER
e oo et
] =
: MEAN1 MEAs
.
o

2

HEHEEHE B

Figure 7-57 Front panel measurement window function key
SHIFT MW
Press @ to display the initialization screen shown below (Figure 7-58).

MKR: 40
REF:-7.8 d

LOCATE

x

AR KB
UEERERE) *

o, oofz My

w
N—f

=
m
O

Figure 7-58  Measurement window initialization
screen
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7.13 Measurement Window Functlion

(1) Window horizontal axis direction and window sweep setup

SHIFT

MW

Display the measurement window softmenu.

When Softmenu disappears (display *), display the measurement
window.

Pushing the following keys each time to display alternately the
window frequency and the window width and enables to input.

Locate the window position according to the harizontal direction.

Enter the frequency (or time) data and using the numeric key and units
keys, the @ step keys, or the data knob @ (See Figure 7-
59.}

Reduce the horizontal axis width of the window (AX).

Enter the frequency (or time) data and using the numeric key and units
keys, the Qstap keys, or the data knob @ (See Figure 7-
60.)

Figure 7-59 Window position

START/
STOP

1

Figure 7-60 Window width
movement (X—X') increase/decrease (AX—AX')

Toggle the window START/STOP frequency (or Time) data.

When START is selected, window START frequency (or Time), and
STOP for window STOP frequency {or time) can be set,

Enter the frequency {or time) data and using the numeric key and units
keys, the 6; @ step keys, or the data knob @
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7.13 Measurement Window Function

Toggle the sweep (window sweep) inside the measurement window.
When WDO is set, sweep only inside the measurement window.
tn NORM stop the window sweep and sweep normally.

Delete the window display. If any measurements are in progress that use
the window they are alsc canceled at that point.

Display the horizontal movement menu and the increase/decrease menu.

{2) Window vertical axis direction window sweep setup

SHIFT

LOCATE |
Y

Move the window position to the vertical axis direction with the

67; @step keys or the data knob @

Increase/Decrease the window vertical axis width (AY) with the

6;‘ Q] step kKeys or the data knob

Togale the UPPER/LOWER level of the window,

When UPPER is selected, the upper level can be moved with the numeric
key and units keys, the G;l @ step keys, or the data knob @

When LOWER is selected, the lower level can be moved with the numeric
key and units keys, the C;;I Q] step keys, or the data knob

Return to the previcus menu.
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7.13 Measurement Window Funciion

{3) Measurement example using the window

When the window is opened, the measurement area is set to only inside the window for
sweep or marker function. Thus it is possible 1o define the measurement time (SWEEP) or
search area (Marker).

The following items can be measurad.

@ Window sweep

SHIFT MW .
Press i and select the SWEEP to WDO (see Figure

7-61).

@ Peak search inside the window

Same as MIN search, continuous search (see Figure 7-62).

@& NEXT peak search inside the window
Same as NEXT PK RIGHT, LEFT, and MIN.

@ X dB down inside the window
Same as LEFT, RIGHT, and continucus dB down.

& 3rd order modulation distortion measurement

(Window sweep) {Peak search)
MKA: 409,093 MKR: )
REF:-22.4 dBm _ REF:-10.0
RER AR KE R
—Z22.4 |dBm 29.81 MHz

!

Figure 7-81 Partial sweep inside the window Figure 7-62 Continuous peak search
inside the window
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8.1 Notes on Using TV Monitoring Funciion

8. TV MONITOR FUNCTION (OPT-72)

8.1 Notes on Using TV Monitoring Function

RF wide band preamplifier have no selectivity of input frequency unlike general TV receiver. So,
take care on saturation and distortion of the input pre-amp for the multiple-channel signal. Use
an exiernal attenuator, filter and so on as required.

f1)  For single-channel signal input

The relationship between input signal level and S/N ratio is shown in Fig. 8-1,

¢ Using a pre-amp improves S/N ratio. {Because RF block down conversion degrade S/N
ratio.)

¢ When a pre-amp is used, 1dB-gain compression is +80dBuV. If the input level more
than +80dB.V is applied, the synchronization may be unstable, picture may have
watering or sound in picture.

60
(dB)

50 g 4h

»~
N ra 40 / _- Pilg
ratio -
- [‘w ’

30

——=—— Pre-Amp ON

20

10 — e — Pre-Amp OFF

50 60 70 80 (dBV)

Input signal lavel

Figure 8-1 Relationship between input signal level and S/N ratio
(2)  For multiple-channel input

e |n the case C/N is not improved when the pre-amp is used, the pre-amp is saturated.
Use an external attenuator or a filter so that the total input power of the pre-amp will
reach the order of -35dBm (+ 75dB V).
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8.1 Notes on Using TV Monitoring Function

¢ When the video-carrier signal level of
one channel is 40 to 70dB.V as a guide.: The pre-amp can be used with powered on.
¢ When the signal level is 80dBxV or more.. The pre-amp is saturated. Reduce the
signal level with an external attenuator or
turn off the pre-amp. {(8et the input
attenuator to 0dB.)
® Example for using pre-amp
For fow input level: The C/N ratio is improved. So, the S/N ratio of the modulated
signal is improved.
Pre-amp OFF Pre-amp ON
MKR: 205,76 MH2 /VHF10 MKR: 205,26 MHz/VHF10
- 52 B1 dBuy iDdB) . octigg . BE1, 85 -dBuyV_104dE/ dot/zd
REF:70.0 dBaV ATT: 0 dF i4 n% REF:70.0 dBuV ATT:0 4B 14:0%
L | : i
i } i p
2 h a A
‘._.\ Iy AT
i !
%M%M‘g 7 »WM#( wrRTie 2 ﬁ Mmﬁif T
L M -
] 1 .
ST: 207,00 MH:z SP:212. 00 MH 5T: 202,00 MHz SP1212,00 MHz
REW: 100 kHz VBW:10 kHz  SWF: 50 ms REW: 100 kHz VUBW: 10 kHz SWPYSO ms
For high input level: The G/N ratio is declined. The picture gquality is declined
because of appearance of distortion in the video band.
Pre-amp OFF Pre-amp ON
MKR 205,26 MHz/VHF 10 MKR: 205,26 MHz/YHF1D
T3, 47 JEpV_i0dR/ act/z8 72,17 dBuy 10dB/ 0ct/29
REF:70.0 d3gy ATT:0_dB i2:5§ REF:70.0 dBuV &TT:0 ¢B 15: 59
| f 7 A i I
A i I i
Y I \ I
ﬁ!ui! ] | oL T
Y| e VALY
{ i ' H
L L L R HHWT ] ; —
| |
L ! | L
CF:207.00 MHz SPAN: 10,00 MHz GF: 707,00 MHz SPab: 10,00 MHz
REWD 100 kHz VBW:1D kHz SWPIS0 ns REW: 1003 &kHz WEBW: 10 kHz SWP:S0 ms
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8.2 Display of TV Monitor Screen (PICTURE Key)

PICTURE

When O is pressed, spectrum screen changes to TV monitor screen by

PICTURE
pressing

again, spectrum screen returns.

{Note) Using an external video monitor on video COMP output allows to have always

measuring analyzer’s screen.

On TV monitor screen in the channel input mode, the channel received on the scraen
and the possible/impossible to input channel are displayed on the top left (Fig. 8-2).

If the channsel input mode is not selected, press

When the channel input cannot be done as Fig. 8-2 (b), press ,

® or @. if there is no channel number to be applied as Fig. 8-2 (¢), no

channel number is displayed.

@)

o

\ . ) _ \
{a) Can input channel fby Cannot input channel (¢} There is no channel
number. number. Press one to be applied.

of these keys,

CENTER, START or
sTOP.

Figure 8-2 Indications and input of channel number

On TV monitor screen, the sweep mode is set to manual.
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8.2 Display of TV Monitor Screen (PICTURE Key)

(Note)® When channel is input, the marker is moved to the picture frequency of input
channel automatically. Auto-tuning is executed to the audio frequency too. But if
the manual sweep has been set before TV monitor screen is set, auto-tuning is not
executad.

When the tuning is done with the marker to display the best picture, press

to display "TUNING” on TV monitor screen. And execute
tuning with data knob @or 67; step keys.

® On TV monitor screen, SOUND function (AM/FM) does not work.
TV audio demodulation is preceded.
e During TV monitor screen, if the COMP video output is input to the external
monitor, the spectrum screen can be seen.
For Channel setup, refer to the section 9.1 and 9.2.

For Frequency setup, refer to the section 9.3.
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8.3 Adjustment of TV Monitor Screen (SHIFT Key + PICTURE Key)

8.8 Adjustment of TV Monitor Screen (SHIFT Key + PICTURE Key)

SHIFT PIGTURE
Press@ C) , the menu to adjust TV monitor picture is

displayed.
(Note) The menu is displayed only during TV monitor screen.

SHIFT PICTURE

Adjusts the brightness. The adjustment stages are from 0 to 98.

Adjusts the contrast. The adjustment stages are from 0 to 99.

- Adjusts the color. The adjustment stages are from 0 to 99.

. Adjljsts the color. The adjustment stages are from 0 to 99.

- Adjusts the brightness of the displayed characters (OSD). The adjustment
stages are from 0 to 99.

Displays the following menu.

VIDEO RF «+ Switches VIDEQ input demodulation systern (AM/FM).

1
{Note) FM demodulation cannot be set now.

! - Switches NTSC system and PAL system,
PAL system contains SECAM system. (Refer to item 9.5.1)
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8.3 Adjusiment of TV Monifor Screen (SHIFT Key + PICTURE Key)

Sets up the standard mode I.

Sets up the standard mode D/K/K1.
Sgts up the standard mode L/L1.
Sets up the standard mode M.

Returns to the previous softkey menu.

Selects NORMAL mode or INVERT mode to use the picture
frequency and the sound frequency which demadulate
during TV monitoring.

Normal mode is when the picture frequency < the sound
frequency.

Invert mode is when the picture frequency > the sound
frequency..

Switches INTERNAL/EXTERNAL of TV VIDEQ input and TV
sound input. .

Displays the following menu.
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8.3 Adjustment of TV Monitor Screen (SHIFT key + PICTURE key)

TUNTLVLY - Displays the tuning level. The level of the

-------- demaodulated picture frequency and the

condition of the preampilifier (ON/OFF) are

displayed on the OSD. (See Figure 8-3.)

ON : The tuning level and the condition of
preamnplifier (ON/OFF) are displayed.

OFF : The tuning level and the condition of
preamplifier (ON/QFF) are not
displayed.

8 TUNING

PREAMP OFF

L Level of the demodulated picture
frequency

Condition of PREAMP

Figure 8-3 Tuning level display

1
1
1
1
1
1
1
I
I
I
1
I
1
1
1
1
I
1
I
I
1
1
1
L
F
E
E
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
|
|
]
]
i
I
1
I
I
I
I
I

Return to the previous menu.
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9.1 Channel Setup (TV Key)}

9. TV CHANNEL FUNCTION (OPT-72, OPT-78)

9.1 Channel Setup (TV Key)

The ananlyzer can measure each channel’s picture carrier frequency and sound carrier frequency at
the same time by setting TV and CATV channel in channe! input mads. Morsover, it can measurs
multi-channels at the same time.

User table (the table to define channels optionally) is ready to set up channel easily.

(1)

(2)

Picture frequency setup

There are 2 ways to input channel. Refer {0 the section 9.3 'Channel Auto Function’.

START frequency/STOP frequency setup

START frequency is the best value determined by the lower limit of frequency bandwidth of
the input channel number. STOP frequency is the best value determined by the upper limit
of frequency bandwidth of the input channel number. Set up each best value. See Fig. 9-1.

EEF:-40.0 dEu ATTI0 4B
ST ART—ClH

#1190 00 MHz

#: L5, TO0 MHZ SF9E. 500 WAz
' REW 100 EHz VEW: 100 KHZ SHP: 50 us
, \

Lower limit of frequency
handwidth of the input channel

Start frequency

Upper limit of frequency
bandwidth of the input channel

Stop frequency

Figure 9-1 Start frequency/Stop frequency setup

9-1 Jul 1/98



SPECTRUM ANALYZER
OPERATION MANUAL

9.7 Channel Setup (TV Key}

The relation between START frequency and STOP frequency is always "START frequency <
STOP frequency”. Fig. 9-2 shows the setup example "Lower Limit and Upper Limit of Frequency

Bandwidth”.

START @ CH START CH STOP CH

#4:170.00 MHz #8:198, 00MHz

hie Set 4CH.
STOP @ CH START (H STOP CH-

#4:170.00 MHz #5182 ,00MHz

Lo Set BCH.

START CH START CH STOP CH

#5:176.00 MHz _ #5:182 .00MHz

""" Set 5CH s Leave it as it is.
START @ CH START CH STOP CH

#6:182,00 MHz __#6:188,00MHz

e Set 6CH. e Changes to 6CH

automatically.

Figure 9-2 Relation between lower limit and upper limit of frequency bandwidth

g-2
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9.1 Channel Setup (TV Key)

(4)

In the case that the on-screen data is different from the current set value,

if the picture/center frequency (best value of lower limitbest value of upper limit) of the
specified channel is different from the present setup center frequency (START/STOP
frequency), displays a message in the active area as Fig. 9-3 shows to indicate that the

present setup frequency is different.

@ Set the present setup
channel 1CH. (Center
frequency 91.256MHz)

@ Set the frequency input
mode to input center
frequency 93.0MHz.

@ Switch to Channel input
mode.

@ Set tHe setup channel 1CH.

CENTER CH
#1: 91.25 MHz
: A Picture frequency
LN Channel
CENTER
93.0 MHz
CENTER CH

#1: Lagt Setup

Because the present setup center frequency
is different from the picture frequency of
channel 1. The prasent setup frequency is

93.0MHz.
CENTER CH
#1: 91,25 MHz

Figure 9-3 Difference between the present setup value and the displayed value

The case when no channel is set in user mode.
Displays a message in the active area to indicate that the user channel is not setup. Fig. S-

4 shows the example.

CENTER CH

User channel is not setup. Use editor to setup the
picture frequency and the frequency bandwidth.

#7: No Setup

Figure 8-4 Display when user table is not set
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9.1 Channel Setup (TV Key)

(6)

Difference of two user modes (USER and USER2)
in the USER mode, the order of frequency has precedence over the order of channel
numbers. Therefore, data may not be set in order of channel number.

Example: When the table is set as shown in Figure 9-5 and the step key is pressed or the
data knob is turned, the following setting is made.
1. Set 1 as the channel number (CENTER CF) using a numeric keypad.
2. When the UP key is pressed or the data knob is turned clockwise, the channel
number is set to 3-2-4 in the order.

In the USER2 mode, channels and freqguency are set in order of the set table.

Example: When the table is set as shown in Figure 9-6 and the step key is pressed or the
data knob is turned, the following setting is made.
1. Set 1 as the channel number (CENTER CF) using a numeric keypad.
2. When the UP key is pressed or the data knab is turned clockwise, the channsl
number is set to 3-2-4 in the order.

S~ am.oonuuzd
: - iﬁﬁ.7|]”ng**““f———

— {FFE. OO0OMH 1:HETUHH

e
cnTln
s W v

{m R Toaas Bt

=

. i3 vl (s

P [ [t L axd

o l) nd
~
[

[l
(e
|

o]

‘ 29 IH (] HH*
ool mz

Figure 9-5 USER table

PEF 0.0 dBm
USERZ. CHANNEL TP.

TITLE: Japan

Figure 8-6 USER2 table
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9.1 Channel Setup (TV Key)

9.1.1  Operation methed

Pressing @ to light LED, the mode is switched to channel input mode.
On the screen, channel inputtable band is displayed.

REF: 0.0 ¢Bn

Figure 9-7 GChannel input mode screen

(1)  Channel setup

@ (LED fights)

I*++ Sets the channel inputtable band VHF,

- Sets the channel inputtable band UHF.

1"+ Sets the channel inputtable band CATV.

* Sets the channel inputtable band BS.

* Sets the channel inputtable band CS.

- Digplays the next menu.
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9.1 Channel Setup (TV Key}

* Setting the channe! inputtable band USER2, user table setup screen
appears. Up to four digits of channel number can be set arbitrarily.
Up to 29 channels are available. Set data on the ¢channel number, the
picture frequency and the frequency range. (Go to (2).) See note.

- Setting the channel inputtable band USER, user table setup screen
appears. (Go to (2).)
Channel numbers are continuous numbers 1 to 99. Set data on the
picture frequency and the frequency range. See note.

* Returns to the previcus menu.
Note : Difference between USER and USER2 is explained in (5) of
Section 9.1,

(2)  User table setup

Saves/recalls user table in/from the analyzer’'s memory card. (Go to

(4).)

* User channe! setup screen appears. User channel can be input.
{Go to (3)).

Returns fo the previous menu.
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(3)  User channel setup

Set the table name within 15 characters.

7 Set the name of band display.

_______________ Present display is the initial value.

EF:0.0 dEm

Displays inputtable channel.

Displays inputtable frequency.

- 182.000MHz

T I Picture frequency.
- 182.000MHzP:30 ns )

Upper limit and lower limit.
USER

Set the table name within 15 characters.

Set the name of band display.
Present display is the initial value.

Channel number.

Picture frequency.

B RETURN
| I3 1

12400 MHz

P:50 ms

Upper limit and lower limit.

USER2

@ to @ :  Input upper limit and lower limit of channel frequency range and the
picture frequency.

and Unit key

[v; Q :  Select the data to input (Upper limit, Lower limit, Picture frequency).

® :  Select the channel to input.

Figure 8-8 User channel setup screen
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9.1 Channel Setup (TV Key)

- Clears the user channel setup value on active line.

* It’s the mode to clear all setup values of user channel, Befors the
clear is executed, the following softkey menu is always displayed to
confirm the clear should be executed or not.

e Confirms and executes the clear.

* Returns to the previous menu.

* It's the function to setup the title of user table and the title of band
display section optionally.If the title of user table and the title of band
display section are not set, "User Table" and "USR" are displayed as
the default characters.

For the way to change the title, refer to "7.11 Label Function”.

(—————————-ﬁ— o

* Select a character type from 1/2/3 to input.

Input space.

EQEEIF} i**+ Clear all the displayed labels.

* Puts label input position at the top of user table title.

|
I
1
1
1
1
1
1
1
1
1
1
i
1
!
1
]
1
1
1
1
1
1
1
1
1
1
1
1
!
i
3
[
I
|
I
i
I
I
1
I
|
1
I
I
|
1
I
|
|
1
|

1
|
I

- Returns to the previous menu.
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9.1 Channel Setup (TV Key)

(4) Saving in the memory card and calling from the memory card.

Fr?m (2)

* Calls the user table from this analyzer’s memory card.

j -+ Can get the contents in the stored file. {Refer to ”7.6.1 Memory
Co ! Card Function”.
i

REF:D
FILE :
DATE: 98 tdrginali oo
DATE: JTun/05/1396 14:35: 048 ——————- SIZE: 2558 Bute
SI7E: ; L yte R - |TITLE: Japan {LI5R
LEL _ (A % ________

SUILLITEES . ER—

ROTECT - : . O
oHAOFF |EE -

Softkey menu screen User table screen

By turning the knob or the step
key, user table can be scrolled.

PSISB%(;T: Select ON or OFF for the protection of the stored file.

1
1
1
1
RETURN 1. Returns to the previous menu.

*————————...-...._........._.__.._.______________l
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9.1 Channel Setup (TV Key)

- Stores the user table in this analyzer's memory card. At this time the
file name is created automatically. If the file name has already existed,
the following soft menu is displayed which confirms the overwrite.

= Confirm and execute the overwrite.

*+ Returns to the previous menu.

* Change the existing file name (8 characters).
For the way to change, refer to "7.11 Label Function."

i*++ Select a character type from 1/2/3 to input.

*** Input space.

+ Clear all the displayed labels.

; - Returns to the previous menu.

1
1
1
}
1
1
1
1
i
1
1
1
i
1
1
1
1
1
1
1
i
1
1
1
1
1
1
1

@ ARBBDR\’: +-+ Specify the active drive of memory card.

Facing the front panel, the drive A is in the foreground.
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9.2 Channel Tabie Allocation (SHIFT Key + TV Key)

9.2 Channel Table Allocation (SHIFT Key + TV Key)
® (Cperation and explanation

This analyzer enables to allocate the countrv channel table which you want to use for sach
SHIFT

band (VHF/UHF/CATV/BS/CS) by press @ @

Fig. 9-9 shows the possible setup example.

SV Selected TV Band oo 1
JVHE B
LUHE
ACATY
lgb al Select a band to allocate
USER: Japan the table.

[l pe

CFT |I|MJ’_~. (L)

Aliocate the table to the
setup band.

Figure 9-9 Setup example
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9.2 Channel Table Allocation (SHIFT Key + TV Key)

Select a band to allocate the table.

Select a table according to the selected band.

Copies any table to user table according to the selected band and channel
table. After the copy, can edit freely with user editor function.

i+ Executes the copy and returns to the previous menu.

Cancels the copy and returns to the previous menu.

Ends the table defining function.
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9.3 Frequency Span Setup

9.3 Frequency Span Setup

Press in channel input mode, the menu for TV mods is displayed.

When TV key LED is lighting

l SPAN

By executing the full span function in channel input mode, the best span
value can be got from minimum lower limit and maximum upper limit
according to the specified country and the band to set up span.

The frequency is fixed with the center frequency and acis as sync. receiver.
The horizontal axig at this fime is the time domain. And the setup resoclution
of center frequency is set up according to the resolution bandwidth which
has been set up.

Frequency span is set up at the previous span value. When the span is
wrongly set up, it's useful to return to the previous span value or to set up
fwo spans mutually to use.

This function is effective only when the center channel is input. Fig. 9-10
shows the setup example.

AUTO: When the center channel is input with this mode, sets up the
frequency span with the best value of frequency bandwidth for 1CH,
and sets the center of the specified channel bandwidth as the center
frequency. When the selected band is in user mode, the best value
of lower limit/upper limit is set up for the frequency span for 1CH.

{Ncte}) Span may be modified. But each time the center CH is
changed, span return to the best span for the channel,

MNL : When the center channel is input with this mode, sets the picture
frequency as the center frequency and does not change the
frequency span.
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9.3 Frequency Span Sefup

G 00 Mez

when 1ch of the center channel is input

with CH AUTO with CH MANUAL

REF:-30.0 «d&n

REF:-48. 0

ENTER

211 91,7

- v

2div 1CH Frequency Bandwidth  2div

When the center channel is input with CH
AUTO, the center of 1CH frequency bandwidth
becomes the center frequency. The frequency
span is set up with the best value.

When the center channel is input with CH
MANUAL, sets the picture frequency as the
center frequency and does not change the
frequency span.

Figure 9-10 Center channei setup example (VHF in Japan)
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9.4 Marker Channel number dispiay

When it is in channel input mode, identifies TV channel number by marker frequency and displays the
channel besides the marker frequency/the marker level. If the applicable channel number does not
exist, "* " is displayea. At the time of monitor screen, the present marker channel number is
displayed on the top left of the screen as Fig. 9-11 shows.

MKR: 21.30 MHz/VHF 1
-B5.55 dBm_ 10dB/ AUg/2E
REF: 0.0 <Bm ATT:104dE 14:5_%
l.AF.': E:‘
91330 MHz
'y A
! i
CF:93,00 MMz SPANI 10,00 MH2Z
REW: 100 kHz VBW:100 kKHz SWP:50 ms
|
L.

Figure 9-11 Channel number display screen
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9.5 TV Channel Table

9.5.1

TV Standard Mode

The relationship between TV mode and scan line is shown in Table 9-1.

Table 9-1 TV mode and scan line number
TV mode B D G | K K1 L M
Scan line number 625 625 625 625 625 625 625 525

Table 9-2 shows TV standard mode (TV mode) in each country.

Table 9-2 TV standard mode

Country VHF UHF
Japan M/NTSC M/NTSC
China D/PAL D/PAL
Malaysia B/PAL G/PAL
Singapore B/PAL -
U.S.A M/NTSC M/NTSC
Bulgaria D/SECAM K/SECAM
Czechoslovakia D/SECAM K/SECAM
Hungary D/SECAM K/SECAM
Poland D/SECAM K/SECAM
Rumania D/PAL K/PAL
Old Soviet Union D/SECAM K/SECAM
Austria B/PAL G/PAL
Denmark B/PAL G/PAL
Cld East Germany B/SECAM G/SECAM
Finland B/PAL G/PAL
France L/SECAM L/SECAM
Greece B/SECAM G/SECAM
Holland B/PAL G/PAL
Italy B/PAL -—-
Spain B/PAL G/PAL
Sweden B/PAL G/PAL
Switzerland B/PAL G/PAL
Cld West Germany B/PAL G/PAL
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9.5.2 Channel Table Title by Band

The followings show the channel tabies which can be used with channel assignment function.

(1)  VHF
Table 9-3 Channel table of VHF
Country Table title Remarks
China China
East Europe East Europe “
France France
ltaly ltaly
Japan Japan
Singapore Singapore
Malaysia Malaysia
USA USA
West Europe West Europe 2
2y UHF
Table 3-4 Channel table of UHF
Country Table title Remarks
China China
East Europe East Europe "1
France France
Japan Japan
U.S.A U.8.A
West Europe Waest Europe 2

(Note) Countries corresponding to table *1:
Bulgaria, Czechoslovakia, Hungary, Poland, Rumania, and old Soviet Union.

Countries corresponding to table *2:
Austria, Denmark, Germany, Finland, Greece, Holland, Spain, Sweden and
Switzerland.
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9.5 TV Channel Table

{3) CATV
Table 9-5 Channel table of CATV
Country Table title Remarks
East Europe East Europe *
France France,CCETT
France France, TELECOM
Japan Japan
Korea Korea
U.S.A USA
West Europe West Europe 2

{Note) Countries corresponding to table *1:
Bulgaria, Czechoslovakia, Hungary, Poland, Rumania, and old Soviet Union.

Countries corresponding to table *2:
Austria, Denmark, Germany, Finland, Greece, Holland, Spain, Sweden and

Switzerland.
(4) BS
Table 8-6 Channel! table of BS
Country Table title
Japan Japan
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{5) CS8
Table 9-7 Channel table of CS (Japan)

Table title Description

JCSAT(V:TYPE1)/(V1) |For JCSAT communication, local oscillation 11.3 GHz, vertically
polarized waves

JCSATIV:TYPE2)(V2) |Far JCSAT communication, local oscillation 10.873 GHz,
vertically polarized waves

JCSAT(V:SOUND)/(VS) {For JCSAT broadcast, local oscillation 11.2 GHz, vertically
polarized waves

JCSAT{H:TYPE1)/(H1) | For JCSAT communication, local oscillation 11.3GHz,
herizontally polarized waves

JCSAT({H:TYPEZ2)/(H2) |For JCSAT communication, local oscillation 10.873 GHz,
horizontally polarized waves

JCSAT(H:TV)/(HT) For JCSAT broadcast, local oscillation 11.2 GHz, horizontally
polarized waves

SCC(V:TYPE1)/(V1) For SCC communication, local oscillation 11.3 GHz, vertically
polarized waves

SCC{V:TYPE2)/(V2) Faor SCC communication, local oscillation 10.99 GHz, vertically
polarized waves

SCC{V:TV)/(VT) For SCC broadcast, local oscillation 11.2 GHz, vertically
polarized waves

SCC(H:TYPE1Y/(H1) For SCC communication, local oscillation 11.3 GHz, horizontally
polarized waves

SCC(H:TYPE2)/(H2) For SCC communication, local oscillation 10.98 GHz, horizontally
polarized waves
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9.5.3 Channel Table List by Country

(1) Japan
@ VHF
Table 9-8 Channel table of VHF in Japan
Analyzer’s Channel Frequency range Picture frequency Sound frequency
channel (MHz) {MHz) {MHz)
1 1 90.00 to 96.00 91.25 95.75
2 2 96.00 to 102.00 97.25 101.75
3 3 102.00 to 108.00 103.25 107.75
4 4 170.00 to 176.00 171.25 175.75
5 5 176.00 to 182.00 177.25 181.75
6 6 182.00 to 188.00 183.25 187.75
7 7 188.00 to 194.00 189.25 193.75
8 8 192.00 to 198.00 193.25 197.75
9 9 198.00 to 204.00 199.25 203.75
10 10 204.00 to 210.00 205.25 209.75
1 11 210.00 to 216.00 211.25 215.75
12 12 216.00 to 222.00 217.25 221.75
@ UHF
Table 9-8 Channel table of UHF in Japan
Analyzer’'s Channel Frequency range Picture frequency Sound frequency
channel (MHz) {MHz) {MHz}
13 13 470.00 to 476.00 471.25 475.75
14 14 476.00 to 482.00 477.25 481.75
15 15 482.00 to 488.00 483.25 487.75
16 16 488.00 to 494.00 489.25 493.75
17 17 494.00 to 500.00 495.25 499.75
18 18 500.00 to 506.00 501.25 505.75
19 19 506.00 to 512.00 507.25 511.75
20 20 512.00 to 518.00 513.25 517.75
21 21 518.00 to 524.00 519.25 523.75
22 22 524.00 to 530.00 525.25 529.75
23 23 530.00 to 536.00 531.25 535.75
24 24 536.00 to 542.00 537.25 541.75
25 25 542.00 to 548.00 543.25 5A7.75
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{cont’d)
Analyzer’'s Channel Frequency range Picture frequency Sound frequency
channel {MHz) {MHz) {MHz)

26 26 548.00 to 554.00 549.25 553.75
27 27 554.00 to 560.00 555.25 559.75
28 28 560.00 to 566.00 561.25 565.75
29 29 566.00 to 572.00 567.25 571.75
30 30 572.00 to 578.00 573.25 577.75
31 31 578.00 to 584.00 578.25 583.75
32 32 584.00 to 590.00 £585.25 589.75
33 33 590.00 to 596.00 591.25 585.75
34 34 596.00 to 602.00 597.25 601.75
35 35 602.00 to 608.00 603.25 607.75
36 36 608.00 to 614.00 609.25 613.75
37 37 614.00 to 620.00 615.25 619.75
38 38 620.00 to 626.00 621.25 625.75
39 39 626.00 to 632.00 627.25 631.75
40 40 632.00 to 638.00 633.25 637.75
41 41 638.00 to 644.00 639.25 643.75
42 42 644.00 to 650.00 645.25 649.75
43 43 650.00 to 656.00 651.25 655.75
44 44 656.00 to 662.00 657.25 661.75
45 45 662.00 to 668.00 663.25 667.75
46 46 £668.00 to 674.00 669.25 873.75
47 a7 674.00 to 680.00 675.25 679.75
48 48 680.00 to 686.00 681.25 685.75
49 49 686.00 to 692.00 687.25 691.75
50 50 692.00 to 698.00 693.25 897.75
51 51 698.00 to 704.00 699.25 703.75
52 52 704.00 to 710.00 705.25 709.75
53 53 710.00 to 716.00 711.25 715.75
54 54 716.00 to 722.00 717.25 721.75
55 55 722.00 to 728.00 723.25 727.75
56 56 728.00 to 734.00 729.25 733.75
57 57 734.00 to 740.00 735.25 739.75
58 58 740.00 to 746.00 741.25 745.75
539 59 746.00 to 752.00 747.25 751.75
60 60 752.00 to 758.00 753.25 757.75
61 61 758.00 to 764.00 759.25 783.75
62 B2 764.00 to 770.00 765.25 769.75
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@ CATV
Table 9-10 Channel table of CATV in Japan
Analyzer's Channel Frequency rangse Picture frequency Sound frequency
channal (MHz) {MHz) (MHz)
1 1 90.00 to 96.00 91.25 85.75
2 2 96.00 to 102.00 97.25 101.75
3 3 102.00 to 108.00 103.25 107.75
13 C13 - 108.00 to 114.00 109.25 113.75
14 Ci4 114.00 to 120.00 115.25 119.75
15 C15 120.00 to 126.00 121.25 125.75
16 C16 126.00 to 132.00 127.25 131.75
17 C17 132.00 to 138.00 133.25 137.75
18 C18 138.00 to 144.00 139.25 143.75
19 C19 144.00 to 150.00 145.25 149.75
20 C20 150.00 to 156.00 151.25 155.75
21 c21 156.00 to 162.00 157.25 161.75
22 Ca22 164.00 to 170.00 165.25 169.75
4 4 170.00 to 176.00 171.25 175.75
5 5 176.00 to 182.00 177.25 181.75
6 6 182.00 to 188.00 183.25 187.75
7 7 188.00 to 194.00 189.25 193.75
8 8 192.00 to 198.00 193.25 197.75
e} 9 198.00 to 204.00 199.25 203.75
10 10 204.00 to 210.00 205.25 209.75
11 11 210.00 to 216.00 211.25 215.75
12 12 216.00 to 222.00 217.25 221.75
23 C23 222.00 to 228.00 223.25 227.75
24 C24 230.00 to 236.00 231.25 235.75
25 C25 236.00 to 242.00 237.25 241.75
26 C26 242.00 to 248.00 243.25 247.75
27 c27 248.00 to 254.00 249.25 253.75
28 Cc28 252.00 to 258.00 253.25 257.75
29 C29 258.00 to 264.00 259.25 263.75
30 C30 264.00 to 270.00 265.25 269.75
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{cont’d)
Analyzet’'s Channel Frequency range Picture frequency Sound frequency
channel (MHz) (MHz) {MHz)

31 C31 270.00 to 276.00 271.25 275.75
32 c32 276.00 to 282.00 277.25 281.75
33 C33 282.00 to 288.00 283.25 287.75
34 C34 288.00 to 294.00 289.25 293.75
35 C3s 294.00 to 300.00 295.25 299.75
36 C36 300.00 to 306.00 301.25 305.75
37 C37 306.00 to 312.00 307.25 311.75
38 C3s8 312.00 to 318.00 313.25 317.75
39 C39 318.00 to 324.00 319.25 323.75
40 C40 324.00 to 330.00 325.25 329.75
41 C41 330.00 to 336.00 331.25 335.75
42 C42 336.00 to 342.00 337.25 341.75
43 C43 342.00 to 348.00 343.25 347.75
44 C44 348.00 to 354.00 349.25 353.75
45 C45 354.00 to 360.00 355.25 359.75
46 C46 360.00 to 366.00 361.25 365.75
47 C47 366.00 to 372.00 367.25 371.75
48 C48 372.00 to 378.00 373.25 377.75
49 C49 378.00 to 384.00 379.25 383.75
50 C50 384.00 to 390.00 385.25 389.75
51 Chi 390.00 to 396.00 391.25 395.75
52 Ck2 396.00 to 402.00 397.25 401.75
53 C5E3 402.00 to 408.00 403.25 407.76
54 Ch4 408.00 to 414.00 409.25 413,75
55 C55 414.00 to 420.00 415.25 419.75
56 C56 420.00 to 426.00 421.25 425.75
57 Cs7 426.00 to 432.00 427.25 431.75
58 Cs8 432.00 to 438.00 433.25 437.75
59 C59 438.00 to 444.00 439.25 443.75
60 Ce0 444.00 to 450.00 445,25 449.75
61 Ce1 450.00 to 456.00 451.25 455.75
62 Ce2 456.00 to 462.00 457.25 461.75
63 C83 462.00 to 468.00 463.25 467.75
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@ BS
Table 9-11  Channel table of BS in Japan
Analyzer's Channel Frequency range Center frequency
channel {(MHz) (MHz)
1 BS-1 1035.98 to 1062.98 1049.48
3 BS-3 1074.34 to 1101.34 1087.84
5 BS-5 1112.70 to 1139.70 1126.20
7 BS-7 1151.06 to 1178.06 1164.56
9 BS-9 1189.42 to 1216.42 1202.92
11 BS-11 1227.78 to 1254.78 1241.28
13 BS-13 1266.14 to 1293.14 1279.64
15 BS-15 1304.50 to 1331.50 1318.00
® CS
(V:TYPE1) For JCSAT communication / local oscillation 11.3 GHz / vertically polarized
waves
Table 9-12 Channel table of CS in Japan (V:TYPE1)
Analyzer’'s | Transponder Freguency range Center frequency
channel No. (MHz) {MHz)
1 1 954.75 to0 981.75 968.25
3 3 984.75 to 1011.75 998.25
5 5 1014.75 to 1041.75 1028.25
7 7 1044.75 to 1071.75 1058.25
9 9 1074.75 to 1101.75 1088.25
11 11 1104.75 to 1131.75 1118.25
13 13 1134.75 to 1161.75 1148.25
15 15 1164.75 to 1191.75 1178.26
17 17 1194.75 to 1221.75 1208.25
19 19 1224.75 to 1251.75 1238.25
21 21 1254.75 to 1281.75 1268.25
23 23 1284.75 to 1311.75 1298.25
25 25 1314.75 to 1341.75 1328.25
27 27 1344.75 10 1371.75 1358.25
29 29 1374.75 to 1401.75 1388.25
31 31 1404.75 to 1431.75 1418.25
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(V:TYPE2) For JCSAT communication / local oscillation 10.873 GHz / vertically polarized

waves
Table 9-13 Channel table of CS in Japan (V:TYPEZ2)
Analyzer's | Transponder Frequency range Center frequency
channel No. (MHz) {MHz)
1 1 1381.75 to 1408.75 1395.25
3 3 1411.75 to 1438.75 1425.25
5 5 1441.75 to 1468.75 1455.25
7 7 1471.75 to 1498.75 1485.25
9 9 1501.75 to 1528.75 1515.25
11 1 15631.75 to 1558.75 1645.25
13 13 1561.75 to 1588.75 1575.25
15 15 1591.75 to 1618.75 1605.25
17 17 1621.75 to 1648.75 1635.25
19 19 1651.75 to 1678.75 1665.25
21 21 1681.75 to 1708.75 1695.25
23 23 1711.75 to 1738.75 1725.25
25 25 1741.75 t0 1768.75 17566.25
27 27 1771.75 to 1798.75 1785.25
29 29 1801.75 to 1828.75 1815.25
31 31 1831.75 to 1858.75 1845.25

(V:SOUND) For JCSAT broadcast / local oscillation 11.2 GHz / vertically polarized waves

Table 9-14 Channel table of CS in Japan (V:SOUND)

Analyzer’s | Transponder No./ Frequency range Center frequency
channel Channel {MHz) {MHZz)
6 23/J-86 1384.75 to 1411.75 1398.25
8 25/)-8 1414.75 to 1441.75 1428.25
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(H:TYPE1} For JCSAT communication / local oscillation 11.3 GHz / horizontally polarized

waves
Table 9-15 Channel table of CS in Japan {H:TYPE1)
Analyzer's | Transponder Frequency range Center frequency
channel No. {MHz) {MHz)
2 2 969.75 to 996.75 983.25
4 4 998.75 to 1026.75 1013.25
6 6 1028.75 to 1056.75 1043.25
8 8 1059.75 to 1086.75 1073.25
10 10 10889.75 to 1116.75 1103.25
12 12 1119.75 to 1146.75 1133.25
14 14 1149.75 to 1176.75 1163.25
16 16 1179.75 t0 1206.75 1193.25
18 18 12098.75 t0 1236.75 1223.25
20 20 1239.75 t0 1266.75 1253.25
22 22 1269.75 to 1286.75 1283.25
24 24 1299.75 to 1326.75 1313.25
26 26 1329.75 to 1366.75 1343.25
28 28 1359.75 to 1386.75 1373.25
30 30 1389.75 t0 1416.75 1403.25
32 32 1419.75 to 1446.75 1433.25
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(H:TYPEZ2) For JCSAT communication / local ascillation 10.873 GHz / horizontally polarized

waves
Table 2-16 Channel table of CS in Japan (H:TYPE2)
Analyzer’s | Transponder Frequency range Center frequency
channal No. (MHz) {(MHz)
2 2 1396.75 to 1423.75 1410.25
4 4 1426.75 to 1453.75 1440.25
6 6 1456.75 to 1483.75 1470.25
8 8 1486.75 to 1513.75 1500.25
10 10 1516.75 to 1543.75 1530.25
12 12 1546.75 to 1573.75 1560.25
14 14 1576.75 to 1603.75 1590.25
16 16 1606.75 to 1633.75 1620.25
18 18 1636.75 to 1663.75 1650.25
20 20 1666.75 to 1693.75 1680.25
22 22 1696.75 to 1723.75 1710.25
24 24 1726.75 to 1753.75 1740.25
26 26 1756.75 tc 1783.75 1770.25
28 28 1786.75 to 1813.75 1800.25
30 30 1816.75 to 1843.75 1830.25
32 32 1846.75 t0 1873.75 1860.25

(H:TV) For JCSAT broadcast / local oscillation 11.2 GHz / horizontalty polarized waves
Table 9-17 Channel table of CS in Japan (H:TV)

Analyzer's | Transponder No. Frequency range Center frequency
channel / Channel (MHz) {MHz)
1 18/J-1 1309.75 to 1336.75 1323.25
3 20/J-3 1339.75 to 1366.75 1353.25
5 22/J-5 1369.75 to 1396.75 1383.25
7 24/J)-7 1399.75 to 1426.75 1413.25
9 26/J-9 1423.75 1o 1456.75 1443.25
iR 28/J-11 1459.75 to 1486.75 1473.25
13 30/J-13 1489.75 to 1516.75 1503.25
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{SCC V:TYPE1) For SCC communicaticn/ local oscillation 11.3GHz/ vertically polarized

waves
Table 89-18 Channel table of CS in Japan (SCC V:TYPE1)
Analyzer’s | Transponder Frequency range Center frequency

channel No. (MHz) {(MHz)

1 1 972.00 to 1008.00 990.00

2 2 1012.00 to 1048.00 1030.00

3 3 1052.00 to 1088.00 1070.00

4 4 1092.00 to 1128.00 1110.00

5 5 1132.00 to 1168.00 1150.00

6 6 1172.00 to 1208.00 1180.00

7 7 1212.00 to 1248.00 1230.00

8 8 1252.00 to 1288.00 1270.00

9 9 1282.00 to 1328.00 1310.00

10 10 1332.00 to 1368.00 1350.00

11 11 1372.00 to 1408.00 1380.00

12 12 1412.00 to 1448.00 1430.00

{(SCC VITYPE2) For SCC communication/ local oscillation 10.98GHz/ vertically polarized

waves

Table 9-19 Channel table of CS in Japan (SCC V:TYPE2)
Analyzer's | Transponder Frequency range Center frequency

channel No. (MHz) (MHZz)

1 1 1282.00 to 1318.00 1300.00

2 2 1322.00 to 1358.00 1340.00

3 3 1362.00 to 1398.00 1380.00

4 4 1402.00 to 1438.00 1420.00

B 5 1442.00 to 1478.00 1460.00

6 6 1482.00 to 1518.00 1500.00

7 7 1522.00 to 1558.00 1540.00

8 8 1562.00 to 1598.00 1580.00

9 9 1602.00 to 1638.00 1620.00

10 10 1642.00 to 1678.00 1660.00

11 11 1682.00 to 1718.00 1700.00

12 12 1722.00 to 1758.00 1740.00
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(SCC V:TV) For SCC broadcast / local oscillation 11.2 GHz / vertically polarized waves
Table 9-20 Channel table of CS in Japan (SCC V:TV)

Analyzer's | Transponder No. Frequency range Center frequency
channel / Channel (MHz) (MHz)
1 7/51 1312.00 to 1348.00 1330.00
3 8/S-3 1352.00 to 1388.00 1370.00
5 9/S-5 1392.00 to 1428.00 1410.00
7 10/8-7 1432.00 to 1468.00 1450.00
9 11/8-9 1472.00 to 1508.00 1490.00
11 12/S-11 1512.00 to 1548.00 1530.00

(8CC H:TYPE1) For SCC communication / local oscillation 11.3 GHz / horizontally
polarized waves

Table 9-21 Channel tabfe of CS in Japan (SCC H:TYPE1)
Analyzer’s | Transponder Frequency range Center frequency

channel No. {MHz) {MHz)
13 13 992.00 to 1028.00 1010.00
14 14 1032.00 to 1068.00 1050.00
15 15 1072.00 to 1108.00 1090.00
16 16 1112.00 to 1148.00 1130.00
17 17 1152.00 to 1188.00 1170.00
18 18 1192.00 to 1228.00 1210.00
19 19 1232.00 to 1268.00 1250.00
20 20 1272.00 to 1308.00 1290.00
21 21 1312.00 to 1348.00 1330.00
22 22 1352.00 to 1388.00 1370.00
23 23 1392.00 to 1428.00 1410.00

9-29

Jul 1/96



SPECTRUM ANALYZER
OPERATION MANUAL

9.5 TV Channel Table

(8CC H:TYPE2) For SCC communication / local oscillation 10.99 GHz / horizontally
polarized waves

Table 9-22 Channel table of CS in Japan (SCC H: TYPE2)

Analyzer's | Transponder Frequency range Center frequency
channel No. {MHz) (MHz)
13 13 1302.00 to 1338.00 1320.00
14 14 1342.00 to 1378.00 1360.00
15 15 1382.00 to 1418.00 1400.00
1€ 16 1422.00 to 1458.00 1440.00
17 17 1462.00 to 1498.00 1480.00
18 18 1502.00 to 1538.00 1520.00
19 19 1542.00 to 1578.00 1560.00
20 20 1582.00 to 1618.00 1600.00
21 21 1622.00 to 1658.00 1640.00
22 22 1662.00 to 1698.00 1680.00
23 23 1702.00 to 1738.00 1720.00
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(2 China

T VHF
Table 9-23 Channel table of VHF in China
Analyzer’'s Channel Frequency range Picture frequency Sound frequency

channel (MHz) (MHz) {MHz)
1 1 48.50 to 56.50 49.75 56.25
2 2 56.50 to 64.50 57.75 64.25
3 3 64.50 to 72.50 85.75 72.25
4 4 76.00 to 84.00 77.25 83.75
5 5 84.00 to 92.00 85.25 91.75
6 6 167.00 to 175.00 168.25 174.75
7 7 175.00 to 183.00 176.25 182.75
8 8 183.00 to 191.00 184.25 190.75
9 9 191.00 to 199.00 192.25 198.75
10 10 199.00 to 207.00 200.25 2086.75
11 11 207.00 to 215.00 208.25 214.75
12 12 215.00 to 223.00 216.25 222.75
@ UHF

Table 9-24 Channel table of UHF in China
Analyzer’'s Channal Frequency range Picture frequency Sound frequency

channel - (MHz) {MHz) (MHz}
13 13 470.00 10 478.00 471.25 477.75
14 14 478.00 to 486.00 479.25 485.75
15 15 486.00 o 494.00 487.25 493.75
16 16 494.00 to 502.00 495.25 501.75
17 17 502.00 to 510.00 503.25 509.75
18 18 510.00 to 518.00 511.25 517.75
18 19 518.00 to 526.00 519.25 525.75
20 20 526.00 to 534.00 527.25 533.75
21 21 534.00 to 542.00 535.25 541.75
22 22 542.00 to 550.00 543.25 B548.75
23 23 550.00 to 558.00 B51.25 B57.75
24 24 558.00 to 566.00 559.25 565.75
25 25 606.00 to £514.00 607.25 613.75

9-31

Jul 1/96



SPECTRUM ANALYZER
OPERATION MANUAL

9.5 TV Channel Table

(cont’d)
Analyzer’'s Channel Frequency range Picture frequency Sound frequency
channel {MHz) {MHz) {MHz)
26 26 614.00 to 622.00 615.25 621.75
27 27 622.00 to 630.00 623.25 629.75
28 28 630.00 to 638.00 631.25 637.75
29 29 £38.00 to 646.00 639.25 645.75
30 30 £46.00 to 654.00 647.25 853.75
31 31 654.00 to 662.00 655.25 661.75
32 32 662.00 to 670.00 663.25 669.75
33 33 670.00 to 678.00 671.25 677.75
34 34 678.00 to £686.00 879.25 685.75
35 35 686.00 to 694.00 887.25 683.75
36 36 694.00 to 702.00 £95.25 701.75
37 37 702.00 to 710.00 703.25 709.75
38 38 710.00 to 718.00 711.25 717.75
39 39 718.00 to 726.00 719.25 725.75
40 40 726.00 to 734.00 727.25 733.75
41 41 734.00 to 742.00 735.25 741.75
42 42 742.00 to 750.00 743.25 749.72
43 43 750.00 to 758.00 751.25 757.75
44 44 758.00 to 766.00 759.26 765.75
45 45 766.00 to 774.00 767.25 773.75
48 46 774.00 to 782.00 775.25 781.75
47 47 782.00 to 790.00 783.25 789.75
48 48 790.00 to 798.00 791.25 797.75
49 49 798.00 to 806.00 799.25 805.76
50 50 806.00 to 814.00 807.25 813.75
51 51 814.00 to 822.00 815.25 821.75
52 52 822.00 to 830.00 823.25 829.75
53 53 830.00 to 838.00 831.25 837.75
54 54 838.00 to 846.00 839.25 845.75
55 55 846.00 to 854.00 847.25 853,75
56 56 854.00 to 862.00 855.25 861.75
57 57 862.00 to 870.00 863.25 869.75
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(3) East Europe

® VHF
Table 8-256 Channel table of VHF in east Europe
Analyzer's Channel Frequency range Picture frequency Sound frequency
channel {MHz) (MHz) {(MHz)
1 1 48,50 to 56.50 49.75 56.25
2 2 58.00 to 66.00 59.25 B5.75
3 3 76.00 to 84.00 77.25 83.75
4 4 84.00 to 92.00 85.25 91.75
5 5 92.00 to 100.00 93.25 99.75
B 6 174.00 to 182.00 175.25 181.75
7 7 182.00 to 190.00 183.25 189.75
8 8 190.00 to 198.00 191.25 197.75
g 9 198.00 to 206.00 1489.25 205.75
10 10 206.00 to 214.00 207.25 213.75
11 " 214.00 to 222.00 215.25 221.75
12 12 222.00 to 230.00 223.25 229.75
@ UHF
Table 9-26 Channel table of UHF in east Europe
Analyzer’'s Channel Frequency range Picture frequency Sound frequency
channel (MHz) {MHz) (MHz)

21 21 470.00 to 478.00 471.25 477.75
22 22 478.00 to 486.00 479.25 485.75
23 23 486.00 to 494.00 487.25 433.75
24 24 434,00 to 502.00 495,25 501.75
25 25 502.00 to 510.00 503.25 509.75
26 26 510.00 to 518.00 511.25 517.75
27 27 518.00 to 526.00 519.25 525.75
28 28 526.00 to 534.00 527.25 533.75
29 29 534.00 to 542.00 535.25 541.75
30 30 542.00 to 550.00 543.25 549,75
31 31 550.00 to 558.00 551.25 557.75
32 32 558.00 to 566.00 559.25 565.75
33 33 566.00 to 574.00 567.25 573.75
34 34 574.00 to 582.00 575.25 581.75
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(cont’d)
Analyzer’'s Channel Frequency range Picture frequency Sound frequency
channel {(MHz) (MHz) {(MHz)

35 35 582.00 to 590.00 583.25 589.75
36 36 590.00 to 598.00 591.25 597.75
37 37 598.00 to 606.00 599.25 605.75
38 38 606.00 to 614.00 607.25 613.75
39 39 614.00 to 622.00 615.25 621.75
40 40 622.00 to 630.00 623.25 629.75
41 41 630.00 to 638.00 631.25 637.75
42 42 638.00 to 646.00 639.25 645.75
43 43 646.00 to 654.00 647.25 653.75
44 44 654.00 to 662.00 655.25 661.75
45 45 662.00 to 670.00 663.25 669.75
48 48 670.00 to 678.00 871.25 677.75
47 47 678.00 to 686.00 679.25 685.75
48 48 686.00 to 694.00 687.25 693.75
49 49 694.00 to 702.00 695.25 701.75
50 50 702.00 to 710.00 703.25 709.75
51 51 710.00 to 718.00 711.25 717.75
52 52 718.00 to 726.00 719.25 725.75
53 53 726.00 to 734.00 727.25 733.75
54 54 734.00 to 742.00 735.25 741.75
55 55 742.00 to 750.00 743.25 749.72
56 56 750.00 to 758.00 751.25 757.75
57 57 758.00 to 766.00 759.25 765.75
58 58 766.00 to 774.00 767.25 773.75
59 59 774.00 to 782.00 775.25 781.75
80 &80 782.00 to 790.00 783.25 789.75
61 61 790.00 to 798.00 791.25 797.75
62 62 798.00 to 806.00 799.25 805.75
63 63 806.00 to 814.00 807.25 813.75
64 64 814.00 1o 822.00 815.25 821.75
65 65 822.00 to 830.00 823.25 8239.75
66 66 830.00 to 838.00 831.25 837.75
67 67 838.00 1o 846.00 839.25 845.75
68 68 846.00 to 854.00 847.25 853.75
69 89 854.00 to 862.00 855.25 861.75
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@ CATV
Table 9-27 Channel table of CATV in east Europe
Analyzer’'s Channel Frequency range Picture frequency Sound frequency
channel {(MHz) (MHz) {MHz)
81 81 102.00 to 110.00 103.25 109.75
82 82 110.00 to 118.00 111.25 117.75
83 83 118.00 to 126.00 119.25 125.75
84 84 126.00 to 134.00 127.25 133.75
85 85 134.00 to 142.00 135.25 141.75
86 86 142.00 to 150.00 143.25 149.75
87 87 150.00 to 158.00 151.25 157.75
88 88 158.00 to 166.00 159.25 165.75
89 89 166.00 to 174.00 167.25 173.75
90 90 230.00 to 238.00 231.25 237.75
N N 238.00 to 246.00 239.25 24575
92 92 246.00 to 254.00 247.25 263.75
93 93 254.00 to 262.00 255.25 261.75
94 94 262.00 to 270.00 263.25 269.75
95 95 270.00 to 278.00 271.25 277.75
96 96 278.00 o 286.00 279.25 285.75
97 97 286.00 to 294.00 287.25 293.75
98 98 294.00 to 302.00 295.25 301.75
99 99 302.00 o 310.00 303.25 309.75
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(4y France

D VHF
Table 9-28 Channel table of VHF in France
Analyzer's Channel Frequency range Picture frequency Sound frequency

channel {MHz) (MHz} (MHz)
2 2 49.00 to 57.00 55.75 49.25
3 3 53.75 to 61.75 60.50 54.00
4 4 57.00 to 65.00 63.75 B57.25
5 5 174.75 to 182.75 176.00 182.50
B B8 182.75 to 190.75 184.00 190.50
7 7 1980.75 to 198.75 182.00 188.50
8 8 198.75 to 208.75 200.00 206.50
8 9 206.75 to 214.75 208.00 214.50
10 10 214.75 to 222.75 216.00 222.50
2 UHF

Table 9-28 Channel table of UHF in France
Analyzer’'s Channel Frequency range Picture frequency Sound frequency

channel (MHz) (MHz) (MHz}
21 21 470.00 10 478.00 471.25 477.75
22 22 478.00 to 486.00 479.25 485,75
23 23 486.00 to 494.00 487.25 493.75
24 24 494.00 to 502.00 495.25 501.75
25 25 502.00 to 510.00 503.25 509.75
26 26 510.00 to 518.00 511.25 517.75
27 27 518,00 1o 5286.00 519.25 525,75
28 28 526.00 to 534.00 527.25 533.75
29 29 534.00 to 542.00 535.25 541.75
30 30 542.00 to 550.00 543.25 548.75
31 31 550.00 to 558.00 551.25 557.75
32 32 558.00 to 566.00 559.25 565.75
33 33 566.00 to 574.00 567.25 573.75
34 34 574.00 to 582.00 575,25 581.75
35 35 582.00 to 590.00 583.25 589.75
36 36 590.00 to 598.00 591.25 597.75
37 37 598.00 to 606.00 599.25 605.75
38 38 606.00 to 614.00 607.25 613.75
39 39 614.00 to 822.00 615.25 621.75
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(cont’d)
Analyzer’'s Channel Frequency range Picture frequency Sound frequency
channel (MHz) {(MHz) {MHz)

40 40 622.00 to 630.00 623.25 629,75
41 41 630.00 to 638.00 631.25 837.75
42 42 638.00 to 646.00 639.25 845.75
43 43 646.00 to 654.00 647.25 653.75
44 44 654.00 to 662.00 655.25 661.75
45 45 862.00 to 670.00 663.25 669.75
48 46 670.00 to 678.00 671.25 677.75
47 47 878.00 to 686.00 679.25 685.75
48 48 586.00 to 694.00 687.25 693.75
49 49 6594.00 to 702.00 £95.25 701.75
50 50 702.00 to 710.00 703.25 709.75
51 51 710.00 to 718.00 711.25 717.75
52 52 718.00 to 726.00 719.25 725.75
53 53 726.00 to 734.00 727.25 733.75
54 54 734.00 to 742.00 735.25 741.75
55 55 742.00 to 750.00 743.25 749.72
56 56 750.00 to 758.00 7581.25 757.75
57 57 758.00 to 766.00 759.25 785.75
58 58 766.00 to 774.00 767.25 773.75
59 59 774.00 to 782.00 775.25 781.75
80 80 782.00 to 790.00 783.25 789.75
61 61 790.00 to 798.00 791.25 797.75
62 82 798.00 to 808.00 799.25 805.75
83 83 806.00 to 814.00 807.256 813.75
64 684 814.00 to 822.00 815.25 821.75
65 65 822.00 to 830.00 823.25 829.75
66 66 830.00 to 838.00 831.25 837.75
67 67 838.00 to 846.00 839.25 845.75
68 68 846.00 to 854.00 847.25 853.75
69 69 854.00 to 862.00 855.25 861.75
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@ CATV
Table 9-30 Channel table of CATV (CCETT) in France
Analyzer's Channel Freqguency range Picture frequency Sound frequency
channel {(MHz) (MHz) {MHz)
2 B 115.50 to 127.50 116.75 123.25
3 C 127.50 to 139.50 128.75 135.256
4 D 139.50 to 151.50 140,75 147.25
5 E 151.50 to 163.50 152.75 159.25
6 F 163.50 to 175.60 164.75 171.25
7 G 175.50 to 187.50 176.75 183.25
8 H 187.50 to 199.50 188.75 195.25
9 i 199.50 to 211.50 200.75 207.25
10 J 211.50 to 223.50 212.75 219.25
11 K 223,50 to 235.50 224.75 231.25
12 L 235.50 to 247.50 236.75 243.25
13 1Y 247.50 to 259.50 248.75 255,25
14 N 259.50 to 271.50 260.75 267.25
15 O 271.50 to 283.50 272.75 269.25
18 P 283.50 to 295.50 284.75 291.25
17 Q 295,50 to 307.50 296.75 303.25
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Table 9-31 Channel table of CATV {TETEGOM) in France
Analyzer's Channel Freguency range Picture frequency Sound frequency
channel {MHz) (MHz) {(MHz)
4 sS4 118.75 to 126.75 120.00 126.50
5 55 126.75 t0 134.75 128.00 134.50
6 56 134.75 to 142.75 136.00 142.50
7 s7 142.75 to 150.75 144.00 150.50
8 S8 150.75 to 158.75 152.00 158.50
9 S9 158.75 to 166.75 160.00 166.50
10 510 166.75 to 174.75 168.00 174.50
11 S11 222.75 to 230.75 224.00 230.50
12 S12 230.75 t0 238.75 232.00 238.50
13 813 238.75 to 246.75 240.00 246.50
14 514 246.75 to 254.75 248.00 254.50
15 3815 254.75 to 262.75 256.00 262,50
16 816 262.75 to 270.75 264.00 270.50
17 S17 270.75 t0 278.75 272.00 278.50
18 si8 278.75 to 286.75 280.00 286.50
19 519 286.75 to 294.75 288.00 294.50
20 520 294.75 to 302.75 296.00 302.50
21 F21 302.00 to 314.00 303.25 309.50
22 F22 314.00 to 326.00 315.25 321.75
23 F23 326.00 to 338.00 327.25 333.75
24 F24 338.00 to 350.00 339.25 345.75
25 F25 350.00 to 362.00 351.25 357.75
26 F26 362.00 to 374.00 363.25 369.75
27 F27 374.00 to 386.00 375.25 381.75
28 F28 386.00 to 398.00 387.25 393.75
29 F29 398.00 to 410.00 399.25 405.75
30 F30 410.00 to 422.00 411.25 417.75
31 F31 422.00 to 434.00 423.25 429.75
32 F32 434.00 to 446.00 435.25 441.75
33 F33 446.00 to 458.00 447.25 453.75
34 F34 458.00 to 470.00 459,25 465.75
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(5) haly

@ VHF
Table 9-32 Channel table of VHF in ltaly
Analyzer's Channel Frequency range Picture frequency Sound frequency

channel {MHz) {MHz) {(MHZz)
1 A 52.50 to 59.50 53.75 59.25
2 B 61.00 to 68.00 62.25 67.75
3 C 81.00 to 88.00 82.25 87.75
4 D 174.00 to 181.00 176.25 180.75
5 E 182.50 to 189.50 183.75 189.25
6 F 191.00 to 198.00 192.25 197.75
7 G 200.00 to 207.00 201.25 2086.75
8 H 209.00 to 216.00 210.25 215.75
9 HA1 216.00 to 223.00 217.25 222.75
10 H2 223.00 to 230.00 224.25 229.75
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(6) Korea
@ CATV
Table 9-33 Channel table of CATV in Korea
Analyzer's Channel Frequency range Picture frequency Sound frequency
channel {MHz) (MHz) {MHz)
2 2 54.00 to 60.00 55.25 59.25
3 3 60.00 to 66.00 61.25 65.75
4 4 £6.00 to 72.00 67.25 71.75
5 5 76.00 to 82.00 77.25 81.75
6 8 82.00 to 88.00 83.25 87.75
14 14 120.00 to 126.00 121.25 125.75
15 15 126.00 to 132.00 127.25 131.75
16 16 132.00 to 138.00 133.25 137.75
17 17 138.00 to 144.00 139.25 143.75
18 18 144.00 to 150.00 145.25 1498.75
19 19 150.00 to 156.00 151.25 1565.76
20 20 156.00 to 162.00 157.25 161.75
21 21 162.00 to 168.00 163.25 167.75
22 22 168.00 to 174.00 169.25 173.75
7 7 174.00 to 180.00 175.25 178.75
8 8 180.00 to 186.00 181.25 185.75
9 g 186.00 to 192.00 187.25 191.75
10 10 192.00 to 198.00 193.25 197.75
11 11 198.00 to 204.00 199.25 203.75
12 12 204.00 to 210.00 205.25 209.75
13 13 210.00 to 216.00 211.25 215,75
23 23 216.00 to 222.00 217.25 221.75
24 24 222.00 to 228.00 223.25 227.75
25 25 228.00 to 234.00 229.25 233.75
26 26 234.00 to 240.00 235.25 239.75
27 27 240.00 to 246.00 241.25 245.75
28 28 246.00 to 252.00 247.25 251.75
29 29 252.00 to 258.00 253.25 257.75
30 30 258.00 to 264.00 2589.25 263.75
31 31 264.00 to 270.00 265.25 269.75
32 32 270.00 to 276.00 271.25 275.75
33 33 276.00 to 282.00 277.25 281.75
34 34 282.00 to 288.00 283.25 287.75
35 35 288.00 to 294.00 289.25 293.75
36 36 284.00 to 300.00 295.25 299.75
37 37 300.00 to 306.00 301.25 305.75
38 38 306.00 to 312.00 307.25 311.75
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(cont’d)
Analyzer's Channel Frequency range Picture frequency Sound frequency
channel {MHZz) (MHz) {MHz)
39 39 312.00 to 318.00 313.25 317.75
40 40 318.00 to 324.00 319.25 323.75
41 41 324.00 to 330.00 325.25 329.75
42 42 330.00 to 336.00 331.25 335.75
43 43 336.00 to 342.00 337.25 341.75
44 44 342.00 to 348.00 343.25 347.75
45 45 348.00 to 354.00 349.25 353.75
46 46 354.00 to 360.00 355.25 368.75
47 47 360.00 to 366.00 361.25 365.75
48 48 366.00 to 372.00 367.25 371.75
49 49 372.00 to 378.00 373.25 377.75
50 50 378.00 to 384.00 379.25 383.75
51 51 384.00 to 390.00 385.25 389.75
52 52 390.00 to 396.00 391.25 395.75
53 53 396.00 to 402.00 397.25 401.75
54 54 402.00 to 408.00 403.25 407.75
55 55 408.00 to 414.00 409.25 413.75
56 56 414.00 to 420.00 415.25 419.75
57 57 420.00 to 426.00 421.25 425.75
58 58 426.00 to 432.00 427.25 431.75
59 59 432.00 to 438.00 433.25 437.75
60 60 438.00 to 444.00 439.25 443.75
61 61 444,00 to 450.00 445.25 443.75
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(7}  Singapore

@ VHF
Table 9-34 Channel table of VHF in Singapore
Analyzer’'s Channel Frequency range Picture frequency Sound frequency
channel {MHz) (MHz} {MHz)
5 5 174.00 to 181.00 175.25 180.75
3 8 195.00 to 202.00 1986.25 201.75
12 12 223.00 to 230.00 224.25 229.75
(8 Malaysia
@ VHF
Table 9-35 Channel table of VHF in Malaysia
Analyzer’s Channel Frequency range Picture frequency Sound frequency
channel {MHz) (MHz) {MHz)
1 1 54.00 to 61.00 55.25 60.75
2 2 209.00 to 216.00 210.25 215.75
3 3 510.00 to 518.00 511.25 516.75
{9) USA
® VHF
Table 9-36 Channel table of VHF in U.S.A
Analyzer’s Channel Frequency range Picture frequency Sound frequency
channel (MHz) {MHz) {(MHz)
2 2 54.00 to 60.00 55.25 59.75
3 3 60.00 to 66.00 61.25 65.75
4 4 66.00 to 72.00 87.25 71.75
5 5 76.00 to 82.00 77.25 81.75
6 6 82.00 to 88.00 83.25 87.75
7 7 174.00 to 180.00 175.25 179.75
8 8 180.00 to 186.00 181.25 185.75
g 9 186.00 to 192.00 187.25 191.75
10 10 192.00 to 198.00 193.25 197.75
11 11 198.00 to 204.Q0 189.25 203.75
12 i2 204.00 to 210.00 205.25 209.75
13 13 210.00 to 216.00 211.25 215.75
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Table 9-37 Channel table of UHF in U.S.A
Analyzer’s Channel Frequency range Picture frequency Sound frequency
channel (MHz) (MHz) {MHz)
14 14 470.00 to 476.00 471.25 475.75
15 15 476.00 to 482.00 477.25 481.75
16 16 482,00 to 488.00 483.25 487.75
17 17 488.00 to 494.00 4839.25 493.75
18 18 494.00 to 500.00 495.25 499.75
19 19 500.00 to 506.00 501.25 505.75
20 20 506.00 to 512.00 507.25 511.75
21 21 512.00 to 518.00 513.25 517.75
22 22 518.00 to 524.00 519.25 523.75
23 23 524.00 to 530.00 525.25 529.75
24 24 530.00 to 536.00 531.25 535.75
25 25 536.00 to 542.00 537.25 541.75
26 26 542.00 to 548.00 543.25 547.75
27 27 548.00 to 554.00 549.25 553.75
28 28 554.00 to 560.00 555,25 559.75
29 29 560.00 to 566.00 561.25 565.75
30 30 566.00 to 572.00 587.25 571.75
31 31 572.00 to0 578.00 573.25 577.75
32 a2 578.00 to 584.00 579.25 583.75
33 33 584.00 to 580.00 585.25 589.75
34 34 590.00 to 596.00 591.25 595.75
35 35 596.00 to 602.00 597.25 601.75
36 36 602.00 to 608.00 603.25 807.75
37 37 608.00 to 614.00 809.25 6813.75
38 38 614.00 to 620.00 615.25 619.75
39 39 620.00 to 626.00 621.25 625.75
40 40 626.00 to 632.00 627.25 631.75
41 41 632.00 to 638.00 633.25 637.75
42 42 638.00 to 644.00 639.25 643.75
43 43 644.00 to 650.00 645.25 648.75
44 44 650.00 to 656.00 651.25 655.75
45 45 656.00 to 662.00 657.25 661.75
46 46 662.00 to 668.00 663.25 667.75
47 47 668.00 to 674.00 669.25 673.75
48 48 674.00 to 680.00 675.25 679.75
49 49 680.00 to 686.00 681.25 685.75
50 50 686.00 to 632.00 687.25 691.75
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(cont’d)
Analyzer's Channel Frequency rangs Picture frequency Sound frequency
channel {(MHz) (MHz) (MHz)

51 51 692.00 to 698.00 693.25 697.75
52 52 698.00 to 704.00 699.25 703.75
53 53 704.00 to 710.00 705.25 709.75
54 54 710.00 to 716.00 711.25 716,75
55 55 716.00 to 722.00 717.25 721.75
56 56 722.00 to 728.00 723.25 727.75
57 57 728.00 to 734.00 729.25 733.76
58 58 734.00 to 740.00 735.25 739.75
59 59 740.00 o 746.00 741.25 745.75
60 80 748.00 to 752.00 747.25 751.75
61 61 752.00 to 758.00 753.26 757.75
62 B2 758.00 to 764.00 759.25 763.75
63 63 764.00 to 770.00 765.25 769.75
84 64 770.00 to 776.00 771.25 775.75
65 65 776.00 to 782.00 777.26 781.75
66 66 782.00 to 788.00 783.25 787.75
67 67 788.00 to 794.00 789.25 793.75
68 68 794.00 to 800.00 795.25 799.75
69 69 800.00 to 806.00 801.25 805.75
70 70 806.00 to 812.00 807.25 811.75
71 71 812.00 1o 818.00 813.25 817.75
72 72 818.00 to 824.00 819.25 823.75
73 73 824.00 to 830.00 825.25 829.75
74 74 830.00 to 836.00 831.25 835.75
75 75 836.00 to 842.00 837.25 841.75
76 78 842.00 tc 848.00 843.25 847.75
77 77 848.00 to 854.00 849.25 853.75
78 78 854.00 tc 860.00 855.25 859.75
79 79 860.00 to 866.00 861.25 865.75
80 80 866.00 to 872.00 867.25 871.75
a1 81 872.00 to 878.00 873.25 877.75
82 82 878.00 to 884.00 879.25 883.75
83 83 884.00 tc 890.00 885.25 888.75
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Q@ CATV
Table 9-38 Channel table of CATV in U.S8.A
Analyzer's Channel Frequency range Picture frequency Sound frequency
channel {MHz) {(MHz) {(MHz)
2 2/2 54.00 to 60.00 55.25 59.75
3 3/3 60.00 to 66.00 B1.25 65.75
4 4/4 66.00 to 72.00 67.25 71.75
1 5A/1 72.06 to 78.00 73.25 77.75
5 5/5 76.00 to 82.00 77.25 81.75
6 6/6 82.00 to 88.00 83.25 87.75
95 A-5/95 90.00 to 96.00 91.25 95.75
96 A-4/96 96.00 to 102.00 97.25 101.75
97 A-3/97 102.00 to 108.00 103.25 107.75
98 A-2/98 108.00 to 114,00 109.25 113.75
99 A-1/99 114.00 to 120.00 115.25 119.75
14 A4 120.00 to 126.00 121.25 1256.75
15 B/15 126.00 to 132.00 127.25 131.75
16 cre 132.00 to 138.00 133.25 137.756
17 D/17 138.00 to 144.00 139.25 143.75
18 E/18 144.00 to 150.00 145.25 149.75
19 F/19 150.00 to 156.00 151.25 155.75
20 G/20 156.00 to 162.00 157.25 161.75
21 H/21 162.00 to 168.00 163.25 167.75
22 l/22 168.00 to 174.00 169.25 173.75
7 77 174.00 to 180.00 175.25 179.75
8 8/8 180.00 to 186.00 181.25 185.75
9 9/9 186.00 to 192.00 187.25 191.75
10 10/10 192.00 to 198.00 193.25 197.75
11 1111 198.00 to 204.00 199.25 203.75
12 1212 204.00 to 210.00 205.25 209.75
13 13/13 210.00 to 216.00 211.25 215.75
23 J/23 216.00 to 222.00 217.25 221.75
24 K/24 222.00 to 228.00 223.25 227.75
25 L/25 228.00 to 234.00 229.25 233.75
26 M/28 234.00 to 240.00 235.25 239.75
27 27 240.00 to 246.00 241.25 24575
28 0/28 246.00 10 252.00 247.25 251.75
29 P/29 252.00 to 258.00 253.25 257.75
30 /30 258.00 to 264.00 259.25 563.75
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{cont’d)
Analyzer’'s Channel Frequency range Picturs frequency Sound frequency
channel (MHz) {MHz) (MHz)

31 R/31 264.00 to 270.00 265.25 269.75
32 S/32 270.00 to 276.00 271.25 275.75
33 T/33 276.00 to 282.00 277.25 281.75
34 U/34 282.00 to 288.00 283.25 287.75
35 V/35 288.00 to 294.00 289.25 293.75
36 W36 294.00 to 300.00 295.25 289.75
37 AA/37 300.00 to 306.00 301.25 305.75
38 BB/38 306.00 to 312.00 307.25 311.75
39 CC/39 312.00 to 318.00 313.25 317.75
40 DD/40 318.00 to 324.00 319.25 323.75
41 EE/41 324.00 to 330.00 325,25 329.75
42 FF/42 330.00 to 336.00 331.25 335.75
43 GG/43 336.00 to 342.00 337.25 341.75
44 HH/44 342.00 to 348.00 343.25 347.75
45 /45 348.00 to 354.00 349.25 353.75
46 JJ/4B 354.00 to 360.00 355.25 359.75
47 KK/47 360.00 to 366.00 361.25 365.75
48 LL/48 366.00 to 372.00 367.25 371.75
49 MM/49 372.00 to 378.00 373.25 377.75
50 00/E) 378.00 to 384.00 379.25 383.75
51 PP/51 384.00 to 390.00 385.25 389.75
52 QQ¥62 390.00 to 396.00 391.25 395.75
53 RR/53 396.00 to 402.00 397.25 401.75
54 55/54 402.00 to 408.00 403.25 407.75
55 TT/55 408.00 to 414.00 409.25 413.75
56 Uu/56 414.00 to 420.00 415.25 419.75
57 VV/57 420.00 to 426.00 421.25 425.75
58 WW/58 426.00 to 432.00 427.25 431.75
59 AAA/EY 432.00 to 438.00 433.25 437.75
60 BBB/s0 438.00 to 444.00 439.25 443.75
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{cont'd)
Analyzer’'s Channel Frequency range Picture frequency Sound frequency
channel (MHz) {MHz) (MHz)

61 CCC/61 444.00 to 450.00 445.25 449,75
62 DDD/62 450.00 to 456.00 451.25 455,75
63 EEE/83 456.00 to 462.00 457.25 461.75
64 /64 462.00 to 468.00 483.25 467.75
65 /85 468.00 to 474.00 469.25 473.75
66 /66 474.00 to 480.00 475.25 479.75
67 87 480.00 to 486.00 481.25 485.75
68 /68 486.00 to 492.00 487.25 491.75
69 /69 492.00 to 498.00 493.25 497.75
70 /70 498.00 to 504.00 499,25 503.75
71 /71 504.00 to 510.00 505.25 508.75
72 /72 510.00 to 516.00 511.256 515.75
73 /73 516.00 to 522.00 517.25 521.75
74 /74 522.00 to 528.00 523.25 R27.75
75 /75 528.00 to 534.00 529.25 533.75
76 /76 534.00 fo 540.00 535.25 530.75
77 /77 540.00 to 546.00 541.25 545.75
78 /78 546.00 to 552.00 547.25 551.75
79 79 552.00 to 558.00 553.25 557.75
80 /80 558.00 to 564.00 559.25 563.75
81 /81 564.00 to 570.00 565.25 569.75
82 /82 570.00 to 576.00 571.25 575.75
83 /83 576.00 to 582.00 577.25 581.75
84 /84 582.00 to 588.00 583.25 587.75
85 /85 588.00 to 594.00 589.25 593.75
86 /86 594.00 to 600.00 595.25 599,75
87 /87 600.00 to 606.00 601.25 B805.75
88 /88 606.00 to 812.00 B807.25 611.75
89 /89 612.00 to 618.00 613.25 B817.75
a0 /90 618.00 to 624.00 619.25 623.75
91 /91 624.00 to 630.00 625.25 629.75
92 /92 630.00 to 636.00 £531.25 635.75
a3 /93 636.00 to 642.00 537.25 841.75
94 /94 642.00 to 648.00 643.25 647.75
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{10) West Europe

® VHF
Table 8-39 Channel table of VHF in west Europe
Analyzer’s Channel Frequency range Picture frequency Sound freguency
channel (MHz) {MHz) (MHz)
2 2 47.00 to 54.00 48.25 53.75
3 3 54.00 to 61.00 55.25 60.75
4 4 61.00 to 68.00 62.25 67.75
5 5 174.00 to 181.00 176.25 180.75
6 6 181.00 to 188.00 182.25 187.75
7 7 188.00 to 195.00 189.25 194.75
8 8 185.00 to 202.00 196.25 201.75
9 9 202.00 to 209.00 203.25 208.75
10 10 209.00 to 216.00 210.25 215.75
11 11 216.00 to 223.00 217.25 222.75
12 12 223.00 to 230.00 224.25 229.75
@ UHF
Table 9-40 Channel table of UHF in west Europe
Analyzer's Channel Frequency range Picture frequency Sound frequency
channel {MHZz) (MHz) {MHz)

21 21 470.00 to 478.00 471.25 476.75
22 22 478.00 to 486.00 479.25 484.75
23 23 486.00 to 494.00 487.25 492.75
24 24 494.00 to 502.00 495.25 500.75
25 25 502.00 to 510.00 503.25 508.75
26 26 510.00 to 518.00 511.25 516.75
27 27 518.00 to 526.00 519.25 524,75
28 28 526.00 to 5634.00 527.25 532.75
29 29 534.00 fo 542.00 535.25 540.75
30 30 542.00 to 650.00 543.25 548.75
31 31 550.00 to 558.00 551.25 556.75
32 32 558.00 to 566.00 559.25 564.75
33 33 566.00 fo 574.00 567.25 572.75
34 34 574.00 to 582.00 575.25 580.75
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{cont’d)
Analyzer's Channel Frequency range Picture frequency Sound frequency
channel {MHz) {MHz) {(MHz)

35 35 582.00 to 590.00 583.25 588.75
36 36 590.00 to 598.00 591.25 596.75
37 37 598.00 to 606.00 599.25 604.75
38 38 606.00 to 614.00 607.25 612.75
39 39 614.00 to 622.00 615.25 620.75
40 40 622.00 to 630.00 623.25 628.75
41 41 630.00 to 638.00 631.25 636.75
42 42 638.00 to 646.00 639.25 644.75
43 43 646.00 to 654.00 647.25 652.75
44 44 654.00 to 662.00 655.25 660.75
45 45 662.00 to 670.00 663.25 668.75
46 46 670.00 to 678.00 671.25 676.75
47 47 678.00 to 686.00 679.25 684.75
48 48 6586.00 to 694.00 687.25 692.75
49 49 694.00 to 702.00 695.25 700.75
50 50 702.00 to 710.00 703.25 708.75
51 51 710.00 to 718.00 711.25 _716.75
52 52 718.00 to 726.00 718.25 724.75
53 53 726.00 to 734.00 727.25 732.75
54 54 734.00 to 742.00 735.25 740.75
55 55 742.00 to 750.00 743.25 748.72
56 56 750.00 to 758.00 751.25 758.75
57 57 758.00 to 766.00 759.25 764.75
58 58 766.00 to 774.00 767.25 77275
59 59 774.00 to 782.00 775.25 780.75
60 60 782.00 to 790.00 783.25 788.75
61 61 790.00 to 788.00 791.25 796.75
62 62 798.00 o 806.00 799.25 804.75
63 63 806.00 to 814.00 807.25 812.75
64 84 814.00 to 822.00 815.25 820.75
65 65 822.00 to 830.00 823.25 828.75
66 66 830.00 to 838.00 831.25 836.75
67 67 838.00 to 846.00 839.25 844.75
68 68 846.00 to 854.00 847.25 852.75
69 69 854.00 to 862.00 865.25 860.75
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9.5 TV Channel Table

@ CATV
Table 9-41 Channel table of CATV in west Europe
Analyzer's Ch ) | Frequency range Picture frequency Sound frequency
channel anne (MHz) (MHz) (MHz)

2 52 111.00 to 118.00 112.25 117.75
3 83 118.00 to 125.00 119.25 124.75
4 S4 125.00 to 132.00 126.25 131.76
5 S5 132.00 to 138.00 133.25 138.75
6 56 139.00 to 146.00 140.25 145.75
7 S7 146.00 to 153.00 147.25 152.75
8 S8 153.00 to 160.00 154.25 159.75
9 58 160.00 to 167.00 161.25 166.75
10 510 167.00 to 174.00 168.25 173.75
" S 230.00 to 237.00 231.25 238.75
12 S12 237.00 to 244.00 238.25 243.75
13 513 244.00 to 251.00 245.25 250.75
14 514 251.00 to 258.00 252.25 257.75
15 S15 258.00 to 265.00 259.25 264.75
186 S186 265.00 to 272.00 266.25 271.75
17 817 272.00 to 279.00 273.25 278.75
18 518 279.00 to 286.00 280.25 285.75
19 S18 286.00 to 293.00 287.25 292.75
20 520 293.00 to 300.00 294.25 299.75
21 S21 302.00 to 310.00 303.25 308.75
22 S22 310.00 to 318.00 311.25 316.75
23 523 318.00 to 326.00 319.25 324.75
24 524 3286.00 to 334.00 327.25 332.75
25 525 334.00 to 342.00 335.25 340.75
26 S26 342.00 to 350.00 343.25 348.75
27 327 350.00 to 358.00 351.25 356.75
28 528 358.00 to 366.00 359.25 364.75
29 329 366.00 to 374.00 367.25 372.75
30 530 374.00 to 382.00 375.25 380.75
31 531 382.00 to 390.00 383.25 388.75
32 832 390.00 to 398.00 391.25 396.75
33 S33 398.00 to 406.00 399.25 404.75
34 S34 408.00 o 414.00 407.25 412.75
35 335 414.00 to 422.00 415.25 420.75
36 336 422.00 to 430.00 423.25 428.75
37 537 430.00 o 438.00 431.25 436,75
38 538 438.00 to 446.00 439.25 444.75
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10.1 Usage of Tracking Generafor

10. TRACKING GENERATOR FUNCTION (OPT-74)

- Pressing this key powers the tracking generator and LED lights up.

- Pressing this key makes it possible to set the output level of the tracking

generator with the ten keys plus the unit keys, the 67; Q step

keys, or the knob @

* Press this key corrects a tracking error (an error to generate from the

difference between the cutput frequency of the tracking generator and the
tuning frequency of the spectrum analyzer part) automatically on condition that
RBW is 120kHz or less.

- Pressing this key makes it possible to correct a tracking error with the ten keys

plus the unit keys, the 6; ;A] step keys, or the knob @

LCD displays DA data of TG frequency adjustment.

* Press this key powers the tracking generator off.,
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10.1 Usage of Tracking Generator

10.1 Usage of Tracking Generator

I Turn the tracking generator on to set its output level.

TG
Then press @ LEVEL _] and set the output level with ten keys, step

keys, or the data knob.
(It is possible to set the output level of 0dEBm to -31dBm in 1dB steps.)

@ Set a center frequency, a frequency span, and a reference level as follows.

Press and then adjust a center frequency with the ten keys, the step

keys, or the data knob.

PAN
Press and then adjust a frequency span with the ten keys, the step keys,

or the data knob.

Press and then adjust a reference level with the ten keys, the step

keys, or the data knob.

CAUTION

If resolution bandwidth is 100kHz or less, connect a cable between TG output

connector and RF input connector and press 1to comrect a tracking

error {that is a level error caused by the difference between the output frequency of
a tracking generator and the tuned frequency of the analyzer).

@ Connect a cable between TG OUTPUT connector and INPUT connector. A through-
line frequency characteristic appears on the screen.

e ——— e —

e o) PSEE
| |ol2m@=ess

= B
BN
hasm e =
(lls) HEE
FON Toom
& | oEFD
O v Hod

Through-line
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10.1 Usage of Tracking Generator

@ If the transmission loss is not ignored, calibrate the loss according to Section 10.2.

® Connect a device under test (DUT).

CAUTION

Match the input and output impadance of DUT to that of TG INPUT and OUTPUT.

DHOBEEHE

Connecting DUT
Operation is completed here.

As an application operation, next measure the filter attenuation characteristic with referring
to Chapter 10.3.
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10.2 How fo Normalize a Frequency Characteristic with Reference fo a Display Line

10.2 How to Normalize a Frequency Characteristic with Reference to a Display Line

This section explain how to normalize the frequency characteristic of a cable with reference fo a trace
and a display line.

This operation normalizes the frequency characteristic of the analyzer itself and allows the correct
measurement of the frequency characteristic of DUT such as a filter.

CAUTION

When changing the center frequency, frequency span, reference level and sc on, are changed
after having normalized the analyzer, the normalization has to be made again.

@ Connect a cable directly between the TG OUTPUT connector and the INPUT connector.

N
rr________m;\_\ S =
( o S 25y
= =&
©
& & D
7 [ofesloli=m
& | OB o=
" el et
@\J

(o

Through-line
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10.2 How to Normalize a Frequency Characteristic with Reference fo a Display Line

@ Press to adjust the reference level with the step keys or the data knob.

!

{Waveform image)

@ The frequency characteristic is normalized.
TRACE

Press

(Waveform image)

@ To release the normalization mode, press

10-5
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10.3 Measurement Example

10.3 Measurement Example of a Filter’'s Damping Property
The measurement of a filter and an ampfifier is introduced as an example.

A band-pass filter with a passing band of around 900MHz is measured here.
its characteristics are as follows.

Center frequency : 200MHz
Passing bandwidth (3dB) : Approx. 4.5MHz
Ingertion loss : Approx. 5dB
lnput/output impedance 1 500

(1) Normalizing the Measurement System

It is necessary to adjust the tracking generator {TG). See section 10.2.

@ Connect a through line between the TG OQUTPUT connector and the INPUT connector by
using measuring cables.

|

DBERHOE
g
H

30
HID

(3
gl@ﬂ% o
] 50‘@?]

A!Bf

Through-line

PRESET
@ Press to preset the analyzer.

@ Press @ to turn on TG.

@ Press

TG _
LEVEL J: ( 0 ) (MHZ 2B 46 set the TG output level to 0dBm.

® Press : CENTER ; ( 2 ) C 0 ) ( 0 ) (MHZ) o™ 1o set the center

frequency to 200MHz.
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10.3 Measurement Example

® Press |SPAN (2 ) o Y(MHz ) B™ 45 set the span to 20MHz.
my
@ @ @2 v

™Y 10 set VBW to 1kHz.

@ Press

100kHz.

Note : The setting of RBW and VBW decreases the noise and make the waveform of the
band-pass filter sharp.

TdBDV T
@ Press J: @ @JBdBm to set the vertical axis to

2dB/div.

@ Press and then move the waveform to the upper part of the screen by

turning the data kneb so that the waveform does not lie offscreen.

Press to watch the full screen without the softkeys.

Then the screen changes as shown in Figure 10-1.

F: 200,00 MHz SPAaN: Z20.
BW: 10 kHz VBW: 1% kHz S WH

Figure 10-1 Clear Screen

Press to recall the softkays.
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TRACE

@ Press
normalize the system of measurement.
Then the screen changes as shown in Figure 10-2.

to

./ 1NORMLIZE
REF:-0.6 dBm T JOFF

SPaN: 20,00 MH:z

4H
z ‘JBW 1 kHz SWP:400 ms

Figure 10-2 Normalize Screen

Now, the frequency characteristic became flat without DUT.

CAUTION

if functional values that have reference to normalization; for example, a center frequency,
a frequency span, and a reference level, and sc on, are changed under normalizing the
analyzer, there is a possibility of not performing the normalization correctly. In such a
case, normalize the analyzer again from the beginning.
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10.3 Measurement Example

(2) Starting Measurement

@ Connect BPF between the TG OUTPUT connector and the INPUT connector by using
meaasuring cables.

.

\ S

Con'nec;{ing BPF

BFF

D @z
@ Press SeC to set the sweep time to 2
seconds.

Note : This setting allows the sweep time not to influence the waveform.

Then the screen changes as shown in Figure 10-3.

CF:200.00 MHZ SPaN
RBW: 100 kHz VBW:1 kH2z

Figure 10-3 Sweep Time for 2 Seconds
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Measuring the following three items.
(a) insertion loss

(b} Passing bandwidth

(c)  Aftenuation

(8) Measurement of an insertion loss

® Press (MR ) (2 Y (o ) ( 0o ) {MHz )M 4 ocate a marker at 200MHz

on the screen.

The insertion loss of 200MHz is displayed as the readout of the marker.
Note : When the display line is shaown, a marker level indicates a value based on the
display line.

Then the screen changes as shown in Figure 10-4.

200.00 MHz
-d. 581 dB_ -
ATT:

0.6 dBm

SRS D |

200,00 MHz SPAN:70.00 MHz
#: 100 kHz VBW:1 EHz SWP:2.0 =

Figure 10-4 Measurement of an Insertion Loss
In this measurement, the insertion loss is 4.581dB.
(b) Measurement of a passing bandwidth (3dB)
MEAS2

@ Press
X dB DOWN mode.

@ Press(_ 3 ) @JBdBm to make an attention 3dB.

K to set from the condition of measurement insertion loss to

Then, two marker moves to points of 3dB below the level of 200MHz, respectively and
then the markers indicate 3-dB passing bandwidth.
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The screen becomes Figure 10-5,

00 MHz SPAM: 0,00 MHz
B KHz VBW:1 kHz SWFiZ.0 3

Figure 10-5 Measurement of a Passing Bandwidth

In this measurement, the 3-dB passing bandwidth is 3.87MHz.

{c) Measurement of an attenuation
Measurement of an attenuation at 14MHz, referred to the level of 200MHz.

TRACE

® Press
release normalizatiocn because the attenuation should be measured on a scale of
10dB/DIV not to be influenced by the through-line frequency characteristic.

dB/DIV ]
@ Press (0 ) (o) (oH2) 8 10 set s0dBIDIV.
—dBm
@ Press @ @ @ sec  to set the span to 50MHz.

@ Press @
® Press

rmarker to 200MHz.

J"[O

—dBm
sec to set a

® Press
AMKR by 14MHz high monitoring the fraguency of AMKR.

Press to erase the soft menu.
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Then the screen changes as shown in Figure 10-6.

RBW: 100

CF:200,00

kHz

MHz :
YBW: 1 kHz

In this

Figure 10-8 Measurement of an Attenuation

measurement, the attenuation is 44.89dB at fhe frequency of 14MHz.

10-12

Jul 1/96



SPECTRUM ANALYZER
OPERATION MANUAL

10.4 Handling Precaulions of Tracking Generatlor

10.4 Handling Precautions of Tracking Generator

(1) Dynamic Range

@

@

The dynamic range of measurement is limited by the maximum output level of the TG part
and the noise floor of the analyzer.

Making a resclution bandwidth RBW narrow expands the dynamic range.

i the local oscillation signal leaks fram the TG part to the receiving part, there is
possibilities that the noise level doesn’t decrease at the maximum available resolution and
that the dynamic range doesn’t expand.

If the loss of DUT (including its matching circuit) is big, the dynamic range also gets wrong.
[n such a case, the dynamic range can be improved by inserting an amplifier into the input
or output port of DUT.

The location of an amplifier to be inserted is determined by conditions of DUT.
Accordingly, it is necessary to study the characteristic of an amplifier to be inserted (for
example, gain, flatness, noise figure, output level, 1-dB compression point, input/output
VSWR, and so on).

If the tracking generator outputs an extreme large signal, decrease its output level.

{2) Time Response

@

@

LCD displays a ! message to indicate whether the level is correct or not. In the
case of measuring the frequency characteristic with TG, howsever, ignore the :
message.

This message indicates whether the IF filter responds sufficiently under conditions of

[FREQ SPANI, [SWP], and [RBW] in the analyzer and whether a correct level is displayed.

If the level change of a signal to be supplied from the output end of DUT to the spectrum
analyzer is small, even if the
a correct level.

message is displayed, there are cases of displaying

If the level of a signal to be supplied from the output end of DUT to the spectrum analyzer
changes violently, the IF filter cannot respond.
Be careful to the time response of DUT.
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10.4 Handling Precautions of Tracking Generafor

@ If the characteristic displayed on the screen does not change even after switching SWP,
the IF filter of the analyzer and DUT is responding sufficiently. If not, slow SWP down or
make SPAN narrow, until the characteristic on the screen does not change.

{3) Owervoltage Protection of TG OUTPUT Connector

Don’t apply a voltage of 50V or more or a power of +13dBm or more to TG OUTPUT
connector. (It will be broken with such a voltage or a power.)

{4) Output Level Overshoating at TG Turns on

When TG turns on, approx. 2dBm cutput level overshoot occurs for a short time.

CAUTION

If DUT is weak in large level input, be careful to this output overshoot.
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11. GPIB

11.1 Qverview of the GPIB

You can control the analyzer with any remote controller or computer that uses an IEEE Standard 488-
1978 (GPIB) interface. This enables you to run the analyzer remotely, and to use the analyzer to run
fully or partially automated tests.

(1} The analyzer's GPIB is fully compatible with any product that meets the IEEE 488-1978
standard. The GPIB bus allows you to connect the analyzer to other GPIB devices more easily
than you can using single bus cables, making it easier to construct or medify high-grade
measuring systems.

(2) Each device on the GPIB can be assigned the role of controller, talker (sender), or listener
(receiver). Devices commonly change roles while the systemn is operating, although there can
only be one coniroller. Only one device can “talk” at a time, though mulliple devices can
"listen.” The controller specifias the talker and listener addresses and transfers data from the
talker to the listener. The controller itself can also play the role of talker, and can specify
listener measurement conditions.

(3) GPIB panel swit.hes

{® Remote lamp
This lamp lights when the
analyzer is set to External
control mode.

TRACE DEFINE SAVE

O & 6

MEAS1 MEAS2

[ OO
@smn OFF MKA— ( PRES @ LCL key
M D This key switches the analyzer

MODE PICTURE com' (1) ADRS ) between Remote and Local
iiﬂ@@ control (allowing you, for
EMOTE example, to interrupt external
control and enable input from
the front panel).

Front Panel

0 @
c

@;X\\\Y@\\\. :

Rear Panel

@ SHIFT key
This key, with the LCL. key,
specifies the GPIB address.

o
S

TR0

3

@ GPIB connector
This terminal connects the
analyzer to the external
controller or to a plotter.
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(4) You can use the GPIB contraller to do the following:

@ Set measurement conditions (enter the measurement conditions as you would from the
front panel)

®

Read {or query) existing settings and data

@

Send and receive measurement data (including screen trace, data write, and read out)

®

Send service requests to the controller (this interrupts the controller’s current task and
reads the status byte)
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11.2 GPIB Specifications

(1) GPIB Bus configuration

The following figure shows the configuration of a typical GPIB system, in this case with four
devices.

Data lines {eight)

Transfer control (handshake) lines (three)

Bus control lines (five)
GPIB bus

(sixteen lines) FC, ATN,

SRQ, REN,
EOL

by DAV, NRFD,
NDAG

DIO1to 8

LT AL |

Interface Interface Interface Interface
(Control, (Talk and {Talk) (Listen)
talk and listen)

listen)
Device A Device B Device C Device D

Figure 11-1  GPIB bus configuration

The GPIB bus cables include eight data lines, three transfer control lines (handshake lines),
and five bus control fines. These lines function as follows:

* Data lines: these bit-parallel, byte-serial data lines provide asynchronous, bi-directional data
transfer between devices. This allows the GPIB system to use high-speed and low-speed at
the same time. Data is transferred as ASCII code.

® Transfer control lines (handshake lines) : these control the asynchroncus data transfer
between devices, and use the following signals:

DAV (Daia valid) ! indicates the data valid state (low state)

NRFD (Not rzady for data) : indicates that data can (high state} or cannot (low state) be
received

NDAC (Not Jata accepted) : indicates that data has (high state) or has not (low state)

been received
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11.2 GPIB Specifications

#» Bus control lines: these control the flow of information through the bus, and use the following

signals:

ATN (Attention): determines whether the signal on the data line is a command or
other information

IFC (Interface clear): clears the interface

EOI (End of identify):  signals the completion of information transfer
SRQ (Service request): makes a service request to the controller
REN (Remote enable): enables remote control of a device

{2) GPIB connector assignment

The analyzer has a 24-pin GPIB connector, Amphenor product number
57-20240-D35A or its equivalent,

The following figure shows the connector and its pin assignments.

Signal Pin No. Pin No. Signal
GND LOGIC 24 / 12 SHIELD
GND (ATN) 23 \\/ B 11 ATN

I
GND (SRQ) 20 = o 10 SRQ
72 13
GND (IFC) 21 e 9 IFC
w 3
GND {NDAC) 20 8 NDAC
=
GND (NRFD) 19 = 7 NRFD
GND (DAV) 18 % 6 DAV
REN 17 @ E 5 EQI
PN
DIO 8 16 \ 4 DIO 4
Y
DIO 7 15 3 DIO 3
DIO 6 14 @ 0 DIO 2
DIO & 13 1 DIO 1

Figure 11-2  GPIB conneclor pin assignment
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(3) GPIB specifications

Code

Logic level

Signal line termination

ASCII, except for packed formatting (which uses binary code)

Logical 0 High state +2.4 V or above
Logical 1 Low state +0.4 V or below

all sixteen bus lines are terminated as shown below.

*+ 5V

3kQ From Driver

vl

To Bus Line

. \

6.2 kQ —l >—— To Receiver

Driver

Receiver

Bus cable length

Addresses

Figure 11-3 Signal line termination

Open collector type
Output voltage at Low ... +0.4 V or below, 48 mA
at High.... +2.4 V ar above, - 6.2 mA

+0.6 V or below ..."Low" state
+2.0 V or above ..."High" state

Connect one device for every four meters of cable you use. The total
length of cable connected to the bus must be less than 20 meters.

Assign a unique talk/listen address (0 through 30) to each device on the
bus using the front panel keys. Each device on the bus must have a

unique address.

11-5 Jul 1/96



SPECTRUM ANALYZER
OPERATION MANUAL

11.2 GPIB Specifications

{4) GPIB interface Function: Table 11-1 describes the GPIB codes used by the analyzer.

Table 11-1  Analyzer GPIB interface codes

Code Description
SHA1 Source handshake function
AH1 Acceptor handshake function
T6 Basic talker function, Serial pole function, Talker cancel function by
listener specification
L4 Basic listener function, Listener cancel function by talker specification
SR1 Service raquest function
RL1 ) Remete function
PPO No parallal function
DCH1 Device clear function provided
DT1 Device trigger function provided
Co No controlter function
Et Used apen collsctor bus driver; however, EOl and DAV is used a three
state bus driver.
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11.3 Initializing the Analyzer
Before you use the analyzer with a GPIB system, you must initialize it as described below.
11.3.1 Setting the Analyzer’'s GPIB Address
Set the analyzer's GPIB address {0 through 30) using front panel keys.

Example: To set the analyzer's GPIB address to 1:

EDRCD

11.3.2 Defining the Delimiter

SHIFT ADRS

When sending data from a controller to the analyzer, use one of the delimiter codes described
below to define the symbol that will be used as a message terminator: carriage return (CR), line
feed (LF), or end or identify (EQOI). When the analyzer sends data to the controller, one of the
delimiters given below is selected.

Table 11-2 Delimiter specification codes

Code i Description

DLO ' Qutputs CR and LF, also outputs EQI signal together with LF
DL1 Qutputs LF

DL2 Qutputs EOQI signal together with the data end byte

DL3 Qutputs CR and LF (initial value)

DL4 Outputs LF and also EOI signal together with LF
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11.4 Remote setup (Listener)
The key operation on the panel is used for setup of the measurement conditions and or parameters.

For example, to set the analyzer’s center frequency to 300 MHz, you would send the following:

HP200, 300 series

QUTPUT 7 01; "CF 300MZ" *1 Specifies the controller as the talker
"2 GPIB interface sslector
1 Tt "3 Specifies the analyzer (GPIB address
*4 *2 *3 ¥4 *p 01) as the listener

*4  Sets the center frequency active
5 Sets the center frequency to 300 MHz

PC9801 series

PRINT @  01;"CF 300MZ" *1  8pecifies the controller as the talker
*2  GPIB interface selector
) T 1T T 1 %3 Specifies the analyzer (GPIB address
*4 *D %3 %4 *g 01) as the listener

*4  Sets the center frequency active
*5 Sets the center frequency to 300 MHz

"CpP", "3", "0" and "MZ" are GPIB code for remote control of the analyzer.
Refer to [11.9 List of GPIB code].

Following is the limitations of the input data.

® |t is necessary to delimit for the command with single spaces or commas (,).
When the numeric data is input, there are not necessary.
"CF SP" (Correct)
"CFSP" {Incorrect)
"CF 300 MZ" (Caorrect)
"CF300MZ" {Correct)
"Dl 1DB" {Set 1dB for the display line.)
"DL1DB" (Set "LF" for the delimiter.)
¢ Numeric data of the binary cannot be input. (except trace binary input). Carriage return (CR)
and line feed (LF) is recognized only for the data delimiter.
It cannot be input except defined GPIB code.
® If not-yet-defined GPIB code is input then it becomes Syntax error.
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HP200 and 300 series programming examples (GPIB address =1)

Example HP-1: Master-reset the analyzer and set the center frequency to 25 MHz.
10 QUTPUT 701;"1P"
20 OUTPUT 701;"GF25MZ"

30 END

Example HP-2: Set the start and stop frequencies to 300 kHz and 800 kHz, respectively, and add
50 kHz to the frequency offset.

10 QUTPUT 701;"FA300KZ"
20 OUTRUT 701;"FB80OOKZ"
30 OUTPUT 701;"FONS0OKZ"

40 END

Example HP-3: Set the reference level to -20 dBm (5 dB/div), resolution bandwidth to 100 kMz, and
detector mode to positive.

G QUTRUT 0T RE BODT T
20 OUTPUT 701;"DDsDB"

30 QUTPUT 701;"RB100KZ™

40 OUTPUT 701;"DTP"

50 END

Example HP-4: Set the trigger mode to single and the sweep time to 2 seconds, and match the
marker with the maximum level at each sweep.

10 OUTPUT 701;"SI"
20 QUTPUT 701,"SwW25C"

30 QUTPUT 701;"SR" ! Starts the sweep.

40 WAIT 2.5 ! Pauses the analyzer until the sweep ends (or a
service request is raceived).

50 OUTPUT 701;"PS" ! Peak search of the marker frequency

60 GOTO 30

70 STOP

80 END
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PC3801 series programming examples (GPIB address =8)

Example PC-1: Mster-reset the analyzer and set the center frequency to 25 MHz.

10 ISET IFC:ISET REN " Executes the interface clear and the remote enable.
20 PRINT @s;"IP" * Executes the master reset.

30 PRINT @8;"CF25MZ" ’ Sets the center frequency to 256MHz.

40 END

Example PC-2: Set the start and stop frequencias to 300 kHz and 800 kHz, respectively, and add
50 kHz to the frequency offset.

10 ISET IFC:ISET REN

20 PRINT @8;"FA300KZ" ' Sets the start frequency to 300kHz.
30 PRINT @8;"FB800KZ" ' Sets the stop frequency to 800kMHz.
40 PRINT @8;"FONSOKZ" ' Sets the frequency offset to 50kHz.
50 END

Example PC-3: Set the reference level to 87 dBxV (5 dB/div), resolution bandwidth to 100 kHz.

10 ISET IFCISET REN

20 PRINT @8;"UU RE87DB" " Sets the reference level to 87 dBuV.

30 PRINT @8;"DD5DB" " Sets 5dB/.

40 PRINT @8;"RB100KZ" * Sets the resolution bandwidth to 100 kHz.
50 END

Example PC-4: Set the value by a variable.

10 ISET IFCISET REN

20 SPA=8:A=10:B=2:C=20 > Assigns the set value to sach variable.
30 PRINT @SPA;"CF" A,"MZ" * Sets the center frequency to 10 MHz.
40 PRINT @SPA;"SP",B,"MZ" * Sets the frequency span to 2 MHz.

50 PRINT @SPA;"AT",C,"DB" * Sets the attenuator 20 dB.

60 END
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Example PC-5: Save the set value in memory card of drive A with the file name "SAVEDATA® and
execute tha recalling.

10 ISET IFC:ISET REN

20 PRINT @8;" 38V /A:SAVEDATAM * Executes the saving

30 PRINT @8;"1P" " Executes the master reset.
40 PRINT @8;"RC /A:SAVEDATAM " Executes the recalling.

50 END

Example PC-6: Set the softkey menu display OFF.
10 ISET IFC:ISET REN
20 PRINT @8;"MND OFF" " Sets the softkey menu display to OFF.
30 PRINT @8;"CF30MZ SP20MZ"
40 PRINT @8;"PS™
50 END

Example PC-7: Input the limit line 1 table and set it ON.

10 ISET IFCISET REN
20 PRINT @8;"1P"

30 PRINT @8;"LMTADEL" ’ Deletes the limit line 1 table.

40 PRINT @8;"UlJ LMTAIN" ' Specifies the unit to dBxV and the data input to the
50" table.

60 PRINT @8;"25MZ 49.5DB" " Inputs the data of the limit line 1.

70 PRINT @8;"27MZ 50.5DB"
80 PRINT @8;"29MZ 51.5DB"
80 PRINT @8;"31MZ 52.5DB"
100 PRINT @8;"36MZ 54.3DB"
110 PRINT @8;"40MZ 55.9DB"
120 PRINT @8;"43MZ 57.0DB"
130 PRINT @8;"46MZ 58.0DB"
140 PRINT @8;"52MZ 60.5DB"
150 PRINT @8;"63MZ 63.0DB"
160 PRINT @8;"67MZ 84.0DB"

11-11 Jul 1/98




SPECTRUM ANALYZER
OPERATION MANUAL

11.4 Remotfe setup (Listener)

(cont’d)

| 170 PRINT @s;"6sMz 64.6DB" T

180 PRINT @8;"75MZ 64.7DB"

180

200 PRINT @8;"FAOMZ FB100MZ" ' Sets the start frequency and stop frequency.

210 PRINT @8;"LMTA ON" * Sets the fimit line 1 to ON.

220 END

Example PC-8: Measurement example of DELAY SWEEP

10 ISETIFCISETREN " Executes interface clear and remote enabling.

20 PRINT @8;"VIDEO DLY 30HZ" " Makes a trigger with the VIDEQ signal and the

trigger level to 30%.
30 PRINT @8;" TRIGSLP DLY +" ’ rg!gﬁzls a trigger at the leading edge of the VIDEO
ignal.

40 PRINT @8;"DLYPOS 10U8" * Sets the DELAY time to 10 us.

50 PRINT @8;"DLYSWPTIM 4.5MS" * Sets the DELAY sweep time to 4.5 ms.

60 PRINT @8;"DLYSWP ON" " Sets DELAY SWEEP to ON.

70 END
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11.5 Data output (Talker)

For the output of internal data such as the measurement data or the status conditions, pre-assignment
to the data to be output is necessary with "xx?" command.

When the analyzer entered talker mode, the assigned data is read out. The following table shows
rough classification of the output format.

The type of the output data is shown by the header that is put at the first of the character string and
five type delimiters can be used for the terminating output data.

Refer to [11.9 list of GPIB code]. Assigned command of "xx?" is effective until it is changed.
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Response Format
Frequency | HHHA + DDDDDDDDDDDDE £D CR LF
T T T T
1 23 4 5 3]
Maximum data size (including 1 through 5) is 21 bytes; the unit is Hz.
Example: Assign "CF?" and 3.456 MHz is output for the center frequency. (Header
CN).
CF 00000123.456E +6
Level HHHA +DDDDDDDDE + D CR LF
T 1 T T
123 4 5 B
Maxirmum data size (from 1 through 5) is 16 bytes; the units specified by UNIT are used.
Example: Assign "ML?" and -56.23 dB of the marker level is output. (Header ON).
MLB -00056.23E + 0
Time HHA +DDDDE+D CR LF
TTT T 1 T
1 23 4 b 6
Maximum data size (from 1 through 5) is 11 bytes; the unit is seconds.
Example: Assign "SW?" and 500msec sweep fime is output. (Header ON).
SW 0500E-3
Constant | DDDD CR LF or DDDD.D
T T
4 6
Example: Output the ON/OFF state. Qutput the number of averagings.
1/0 128
Notes: = Header character {2 or 3 characters if ON, and no characters if OFF)

Separator (a space)

Sign {a space if positive, a minus sign if negative)
Delimiter mantissa

[elimiter exponent

Delimiter (at initial setting)

Sy 3 R W N =
LE
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HP200 and 300 series programming examples {(GPIB address=1).

Example 5: Qutput the marker frequency.

CIGOUTRUT oTeMEz T

20 ENTER 701;A

30 END Result: A=1.8E+9
Example 6: Output the center frequency.

[ 10DIMAS (30) ]
20 OUTPUT 701;"HD1"

30 OUTPUT 701;"CF?"

40 ENTER 701;A$

50 END Resul: AS=CF 00001.234567E +9

Example 7: Qutput the unit state.

10 QUTPUT 701;"UN?"

20 ENTER 701;A

30 END Result: A=2 (dBuV)
Example 8: Output the marker frequency and level.

10 OUTPUT 701;"MFL?"

20 ENTER 701;Mf,M1

30 END Result: Mf=1.8E+9 M1= —65.15

__Example 9: Output the frequency offset. o]

10 OUTPUT 701;"FO?"
20 ENTER 701;Cn,Frg

30 END Result: On=1 Frq=1.23E+6
Example 10: Using NEXT PEAK, read the first 10 signal peak levels, starting at the second peak.
10 DIM M1(9)

20 OUTPUT 701;"PS"

30 FORI=0TO 9

40 OUTPUT 701;"NXP"

50 OUTPUT 701;"ML?"

60 ENTER 701;M1())

70 NEXT |

80 END Resuft: M1(0)= -55.01  M1(1)= —=58.22 ... M1{9)= =70.26
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PC9801 series programming examples (GPIB address = 8).

Example PC-9: Output the maker level (Numerical variable)

10 ISET IFC:ISET REN

20 PRINT @8;"HDo" " Sets the header OFF.

30 PRINT @8;"ML?" " Marker level 7

40 PRINT @8;ML " Reads the marker level.

50 PRINT "MARKER LEVEL = ",ML * Outputs results on the display.
60 END

Result: MARKER LEVEL = -16.22

Example PC-10: Quiput the center frequency. (Character variable)

10 ISET IFC:ISET REN

20 PRINT @8;"HD1" ' Sets the header ON.

30 PRINT @8;"CF?"

40 INPUT @8;CF$ * Reads the center frequency.
50 PRINT CF$ * Outputs results on the display.
60 END

Resuit: CF 000025.000000E +6

Example PG-11: Output the unit of the level and the level.

10 ISET IFCISET REN

20 PRINT @8;"HD1" ' Sets the header ON.

30 PRINT @8;"RE?"

40 INPUT @8;RE$ ’ Reads the reference level.

50 PRINT @8;"UN?"

60 INPUT @8;UN * Reads the unit of the level.

70 PRINT RES,":",UN " Qutputs results on the display.
80 END

Result: REB 000000.0E+0: 0
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Example PC-12:  Execute 6 dB down then output the frequency and level (more than ane).

10 ISET IFC:SET REN

20 PRINT @8;"HD0o" ' Sets the header OFF.

30 PRINT @8;"CF30MZ SP20MZ2" ' Sets the center frequency and the frequency span.
40 PRINT @8;" TS PS MKBWGDB XDB" ' After one sweep, executes peak search and 6 dB down,
50 PRINT @8;"MFL?" " Reads the marker frequency and level at a time.-

60 INPUT @8;MF,ML
70 PRINT "MARKER FREQ" =";MF;" : MARKER LEVEL =";ML
80 END

Result; MARKER FREQ = 400000 : MARKER LEVEL = 1.18

Example PC-13: Execute OBW and output the operation results.

10 ISET IFC:SET REN

20 PRINT @8;"HDG" ’ Sets the header OFF.
30 PRINT @8;"OBwW" " Executes OBW.
40 PRINT @8;"OBW?" ' Percentage, occupied band width, cartier frequency

50 INPUT@8;PER,OBW,FC
60 PRINT "OBW (";PER;"%) =";0BW;" : F¢c =";FC
70 END

Result: OBW (99%) = 171000 : F¢c = 2.503E+07

Example PC-14:  Output the level of the maximum pezk, the second and third peaks of the signal.

10 ISET IFC:ISET REN

20 PRINT @8;"HD0 ML?" ' Sets the header OFF.

30 PRINT @8;"PS"

40 INPUT @8;A ’ Reads the peak level.

50 PRINT @8;"NXP"

60 INPUT @8;B * Reads the second peak level.
70 PRINT @8;" NXP"

80 INPUT @8;C " Reads the third peak level.
90 PRINT "1st PK = ;A" : 2nd PK = ";B;" : 8rd PK = ";C

100 END

Result: 1st PK = -9.44 : 2nd PK = -10.06 ; 3rd PK = -11.84
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11.6 Inputting and Outputting Trace Data

The trace data on the screen is consisted with 701 points data on the frequency axis.

For the purpose of input and output of the data, 701 points data transmitted in order from the left
(start frequency).

The level value of the each point is expressed in the integer of 0 to 340 or 0 to 2720.
(However, 400 or the value exceeding 3648 are expressed for the over scaled data.)

When "TPC” is specified When "TPF” is specified
340 2720

TFrace data l

[
\

S N

=] T —

0 e -"“""”-;,.0

£ N T S A U
G 70 140 210 280 350 420 490 560 630 700 (Point)

.
.

Data point number

Figure 11-4 Relation between screen grid and data points

Table 11-3 shows the GPIB commands used to select TPC or TPF format.

Table 11-3 Trace accuracy codes

GPIB Code Description
TPC The trace data is input or output in the accuracy of 0 to 340.
TRF The trace data is input or output in the accuracy of 0 to 2720.
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The trace data as shown in table 11-4 can be input or output by the ASCIl data or binary data format.

Table 11-4 Inputting and Outputting Trace Data

I/0Q Format Syntax and Command Codes
ASCII DDDD CRLF
) )
Data of Delimiter
one point

4-byte Data Without Header

GPIB Code (Input) | GPIB Code (Output)

Memory A TAA TAA?
Memory B TAB TAB?
Binary DDDD................ DD DD + EOI
4
T T Delimiter
Point 1 lower byte Point 701 lower byte
Poim 1 upper byte Point 701 upper byte

Each data is divided intc two of the upper and lower byte and is
put EQI delimiter for the terminating of the data.

GPIB Code (Input) | GPIB Code (Qutput)
Memory A TBA TBA?

Memory B TEB TBB?

The trace output range assignment,

TAA?
TBA? The output range of trace data can be assigned.

TAB? J The start point and the number of output data is assigned to the command.
TBB?
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.TAA \ -I‘ ’ j J o
TBA  )— —>< Start Position> ->© __,.< NuFrJgii:)rﬁrs of >

TAB —

TBB —_—

¢ The start position ! is assigned by 0 to 700. Default value is zero.
® The number of output data : start position + number of output data < 701. This number must
be 701 or less. Default value is 701.
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HP200 and 300 series programming examples (GPIB address =1)

Example HP-11: Qutput ASCII data from memory A.

10 DIM Tr(700) ! Fetches 701 variables.

20 QUTPUT 701;"DL3" ! Specifies CR LF as the delimiter.

30 OUTPUT 701;"TAA?" ! Specifies that data will be read from memory A in
ASCIl format.

40 FOR 1=0 TO 700 ! Fetches data 701 times.

50 ENTER 701;Tr(l)

80 NEXT |

70 END Result: Tr(0)=208 Tr(1)=210...Tr(699) =311 Tr(700) = 298.

Example HP-12: Qutput binary data from memary B,

10 DIM Tr(700) ! Fetches 701 variables.

20 OUTPUT 701;"DL2" ! Specifies EOI as the delimiter.

30 QUTPUT 701;"TBB?" ! Specifies that data will be read from memory B in
ASCI| format.

40 ENTER 701 USING "% ,W";Tr{¥ ! Fetches data through word conversion until the EQI
is received.

50 END Result: Tr(0) =312 Tr(1)=319...Tr(699) = 208 Tr{700)=211.

Example HP-13: Input ASCIl data to memory A.

10 INTEGER Tr(700)

20 OUTPUT 701;"TAA" ! Specifies that data will be read from memory A in
ASCI! format.
30 FOR 1=0TO 700 ! Inputs 701 variables.

40 OUTPUT 701:Tr()
50 NEXT | '
60 END

Note: Specify VIEW mode before executing the program. After execution is complete,
press the VIEW key again to confirm the input resuli.
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HP200 and 300 series programming examples {GPIB address=1).

Example HP-14: Input binary data to memory B.

10 INTEGER Tr(700)

20 OUTPUT 701;"TBB" 1 Spacifies binary data to be input to memory B.

30 QUTPUT 701 USING "#W";Tr(*,END Hinputs 701 data in word size and adds EQI at the
end.

40 END

Note: Specify VIEW mode before executing the program. After execution is complete, press the
VIEW key again to confirm the input resutt.

Note: If the data is in ASCII format, specify 701 as the the number of /O processings.
If the data is in binary format, fetch 701 data items and specify EQI as the delimiter.

PC9801 series programming examples (GPIB address = 8).

Example PC-15: Qutput the A memory data in ASCIl {0 to 340)

10 ISET IFCISET REN ' Executes interface clear and remote enabling.

20 DIM TR(701)

30 PRINT @8;"DL0 TPC DTG" ! StEtSSAtl?)e negative detector and the trace accuracy for 0
0 .

40 PRINT @8;"TAA?" ' Specifies the memory A for the ASCII output.

50 FOR 1=0 TO 700

60 INPUT @8;TR(l) ' Reads data for 701 points.

70 PRINT I;* =";TR(l)

80 NEXT |

90 END

Result: Tr (0) = 208 Tr (1) =210.... Tr (899) = 311 Tr (700) = 298
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Example PC-16: QOutput the A memory data in BINARY (0 to 340)

10 ISET IFC:ISET REN " Exacutes interface clear and remote enabling.

20 DiM TR(701)

30 PRINT @8;"DL2 TPC DTG" ' Sets the negative detector and the trace accuracy for 0
to 340.

40 PRINT @8;"TBA?" " Specifies the memory A for the binary output.

50 WBYTE &H3F,&H5F,&H3E,&H48; ' Releases the listener and addresses PC9801 to listener

30 and this analyzer to talker 8.
80
70 FOR|=0TO 700

80 RBYTE ;UP,LO ' Repeats data reading for every upper byte and lower
byte corresponding to 701 points.

90  TR{)=UP*256+L0O

100 PRINT ;" =";TR(l)

110 NEXT |

120 WBYTE &H3F,&H5F; " Releases the listener and talker.
130 END

Result: Tr {0y = 312  Tr (1) =319.... Tr (699) = 208 Tr (700) = 211

Example PC-17: Input data to the memory A in ASCIl (0 to 340)

10 ISET IFCHSET REN " Executes interface clear and remote enabling.

20 A=0:8T=3.14/100

30 PRINT @8;"TPC AB TAA" ' Specifias the memory A for the ASCIl input. (Accuracy
of 0 to 340)

40 FOR =0 TO 700

50  N=INT(SIN(A)*170) + 170

680  A=A+ST

70 PRINT @8;N

80 NEXT |

90 PRINT @8;N"AV" * A VIEW
100 END
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Example PC-18: Input data to the memory A in BINARY (0 to 340)

10 ISET IFC:ISET REN ' Executes interface clear and remocte enabling.
20 DIM DT(701)
30 A=0:8T=3.141100
40 FOR [=0TO 700
50 DT() = INT(COS(A)*170) + 170 " Creates the transferring data.
60 A=A+8T
70 NEXT |
80 PRINT @8;"TPC AB CWA TBA" " Specifies the memory A for the binary input. (0 to 340)
90 FOR =0 TO 699
100 WBYTE ; INT(DT(1)/256), DT(l}) MOD 256
' Transfers data for every upper byte and lower byte.
110 NEXT |
120 WBYTE ; INT(DT(700)/256), DT{700) MOD 256@
" Qutputs the EQI signal together with the net data.
130 PRINT @8;"AV" " A VIEW
140 END
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11.7 Service Request (SRQ)

When GPIB function of the service request is used, each status of the analyzer can be detected from
outside. When the service reguest is occurred in single following descriptions, the corresponding
status bit is set to 1, and the controller can determine the analyzer status by reading the status byte in

the serial polliing.

Table 11-5 Service request ON/OFF codes

GPIB code Description
S0 Enables the SRQ function.
31 Disables the SRQ function. (This is the default setting.)
52 Clears the status register.
Table 11-6 Status register bit assignments
Bit Decimal Description
0 1 Turns ON when UNCAL occurs.
1 2 Turns ON when calibration is complete.
2 4 Turns ON when a sweep is complets.
3 8 Turns ON when the specified number of averagings is complete.
4 16 Turms ON when plot output is complete.
5 32 Turns ON when an error is found in the GPIB code or a mode error
oceurs (SYNTAX ERR).
6 64 Turns ON when bits 0 through 5 or 7 when a service request is
transmitted (S0).
7 128
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HP200 and 300 series programming examples (GPIB address = 1}.

Example HP-15: Read the average end. {SRQ is not enabled.)

10 OUTPUT 701;" 82" ! Clears the status register.

20 OUTPUT 701;"AG 30GZ" ! Starts averaging.

30 S=SPOLL{701) ! Reads the status register inte S.
40 IF BIT(S,3)< >1 THEN 30 ! Loops until bit 3 turns ON.

50 DISP "AVG.END"

80 END

Example HP-16: Continuously read out the single sweep end. (SRQ is not enabled.)

10 QUTPUT 701;"SI" ! Sets the mode to single.

20 OUTPUT 701;" 82" ! Clears the status register.

30 OUTPUT 701;"SR" | Starts the sweep.

40 8 =SPOLL{701) ! Reads the status register into S.
50 IF BIT(S,2)< >1 THEN 40 'Waits until bit 2 tums ON.

60 PRINT "SWEEP END"

70 GOTO 20 ! Starts the next sweep.

80 END

Example HP-17: Read out the average end. (SRQ is enabled.)

10 OUTPUT 701;"S0" I Enables SRQ.

20 OUTPUT 701;"32" ! Clears the status register.

30 OUTPUT 701;"AG" ! Staris averaging.

40 ON INTR 7 GOTO 70 1Jumps to line 70 when an interrupt occurs.
50 ENABLE INTR 7;2 ! Sets the analyzer to receive an interrupt.
60 GOTO 50 I Loops until an interrupt occurs.

70 S=SPOLL(701) 1 Reads the status register into S,

80 IF BIT(S,3)=1 THEN 110 ! Jumps to line 110 if bit 3 is ON.

90 OUTPUT 701;"82" ! Clears the status register.

100 GOTO 40 ! Repeats.

110 DISP "AVG.END"

120 END
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PCa801 series programming examples {GPIB address = 8).

Example PC-19: Read the average end. (SRQ is not enabled.)

10 ISET IFC:ISET REN

20 PRINT @8;"32" * Clears the status byte.

30 PRINT @8;"AG 30GZ" ' Starts averaging A.

40 "LOOP

50 PCLL 8,8 " Reads the status byte into variable S.

60 IF (S AND 8)=0 THEN GOTOQO *LOOP " Executes the loop until 1 stands at the third bit.
70 END

Example PC-20: Read out the end of the sweep and execute a single sweep. (The SRQ interrupt
i$ not output.)

10 ISET IFC:ISET REN

20 PRINT @s;"st" " Sets the single sweep.

30 LOOP

40 PRINT @8;"82" ' Clears the status byte.

50 PRINT @8;"SR" ' Starts the sweep.

60 *SPOLL

70 POLLS8,S ' Reads the status byte into variable S.

80 IF (S AND 4)=0 THEN GOTO *SPOLL '’ Executes the loop until 1 stands at the second bit.
80 BEEP:GOTO *LOOP ' Beeps out the end of the sweep.

100 END

Example PC-21: Read out the peak frequency and level at every end of the single sweep. (The
SRAQ interrupt is not output.)

10 ISET IFCISET REN

20 PRINT @8;"HDO Sl MFL?" " Sets the header OFF and the single sweep.

30 ON SRQ GOSUB *SPOLL ' Specifies the jump destination when the SRQ
interrupt is received.

40 PRINT @8;"S0" ' Sets the analyzer so as to output the SRQ interrupt.

50 SRQ ON " Sets PC3801 for enabling the SRQ interrupt.

60 POLL 8,8 ' Clears the status byte.

70 LOOP

80 SWP=0

90 PRINT @8;"SR" ' Starts the sweep.
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[ oo aNTWAT T
110 IF SWP =0 THEN GOTO "INTWAIT " Waits for an interrupt.
120°
130 PRINT @8;"PS" ' Executes the peak search.
140 INPUT @8;" MF,ML" ' Reads the marker frequency and level.
150 PRINT "PEAK FREQ =";MF;":PEAK LEVEL = ";ML
160 GOTO *LOCP ‘ Reads the status byte into variable S.
170°
180 *SPOLL
190 POLL 8,5 " Reads the status byte into variable S.

200 IF (S AND 4)< >0 THEN BEEP: S3WP =1 ’Ends the sweep if 1 stands at the second bits.
210 RETURN

Example PC-22: Read out the peak and the second peak of the measurement waveform with the
marker counter.

10 ISET IFCISET REN

20 PRINT @8;"HDO MND OFF" ' Sets the header OFF.

30 PRINT @8;"MFL?"

40 PRINT @8;"CF30MZ SP10MZ" ' Sets various data.

50 PRINT @8;"3I" " Sets the single sweep.

60 GOSUB *SWEEP " Executes one sweep.

70 PRINT @8;"CN1" " Executes the counter and the peak search.
80 PRINT @8;"PS"

0 GOSUB *SWEEP " Executes one sweep.

100 INPUT @8;MF1,MLA1 * Reads the marker frequency and level.
110 PRINT @8;" NXP" " Executes the next peak search.

120 GOSUB *SWEEP ‘Executes one sweep.

130 INPUT @8;MF2,ML2 " Reads the second peak frequency and level.

140 PRINT "tst PEAK = ";MF1;" : ";ML1,"2nd PEAK = ";MF2;" : ";ML2
150 END
160 *SWEEP
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170 PRINT @8;" 382" " Clears the status byte.
180 PRINT @8;"SH" ' Starts the sweep.

190 *SPOLL

200 POLL 8,3

210 IF (S AND 4) =0 THEN GOTQ *SPOLL  ‘ Waits for the end of the sweep.
220 BEEP:RETURN

Example PC-23: After executing the sweep twice, read out the peak frequency and level. (Use the
TS command instead of SRQ.)

[ 10 ISETIFCISET REN T TTTTTTmTmmmmmmmmmTmmmmTTTTTT
20 PRINT @8;"IP HDO"
30 PRINT @8;"SP10MZ MFLL?"
40 FORI1=0TO 30
50 PRINT @8;"CF",[,"M2"
60 PRINT @8;"TS TS PS"
70 INPUT @8;MF,ML
80 PRINT "CF=";;MZ","FREQ=";MF,"LEVEL=";ML
90 BEEP
100 NEXT |
110 END
Sample program of the PC-24. Read the peak list.

10 ISET IFC:ISET REN !

20 PRINT @8;"MND OFF HDO" "Header OFF.

30 PRINT @8;"PKLSTON" ‘' Peak list ON.

40 PRINT @8;"PKLVL10ENT" " Sorting the data in decreasing arder of the level.
The number of peak is 10.

50 PRINT @8;"S2" " Clear status byte.

60 PRINT @8;"S! PKL" " Single sweep.

70 *SPOLL

80 POLL S, S

90 IF {S AND 4)=0 THEN GOTO *SPOLL " Wait sweep end.

100 PRINT@8;"PKN?" ' Read the number of peak.

110 INPUT @8§;N

120 PRINT@8;" PEAKLIST?" "Read the peak list.

130 FORI=1TON
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140 INPUT @8;FREQ, LEVEL
150 NEXT |
160 END
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11.8 Setup Example of TV Channel Function (OPT-72)

GPIB code setup example of TV channel function is shown as follows. The sample program uses
"N88-BASIC” produced by NEC Corporation.

Example 1. Channel setup I

10 ISET IFC:ISET REN

20 PRINT @§;"TVMD ON” t  Set up channel input mode.
30 PRINT @8;"TVVHF" ! Set up VHF mode.

40 PRINT @8;"CHAUTO" t  Set up channel auto.

50 PRINT @8;"CF TvCH 1ENT" t  Set up picture frequency 1CH.
80 END

(Note) If center frequency/start frequency/stop frequency is set up during channel input mode,
it becomes freguency input mode.

Example 2: Channel setup I
10 ISET LFC:ISET REN

20 PRINT @8;"TVMD ON®

30 PRINT @8;"TVVHF"

40 PRINT @8;"FA TVCH 1ENT"
50 PRINT @8:"FB TVCH 3ENT"
60 END

Set up channel input mode.

Set up VHF mode.

Set up the lower limit of frequency bandwidth 1CH.
Set up the upper limit of frequency bandwidth 3CH.

Example 3: User table setup
10 ISET IFC:ISET REN

20 PRINT @8;"TvMD ON"

30 PRINT @8;"TVUSR"

40 PRINT @8;"TVTIT/USER TABLE,USR/"

50 PRINT @8;"TVEDDEL TVEDIN"

60 PRINT @8;"#1 01.25MZ 90.CMZ 96.0MZ"

Set up channel input mode.

Set up USER mode.

Set up table title.

Delete user table and set input status.

Set up picture frequency and frequency range
in 1CH.

70 PRINT B8;"#2 §7.25MZ 96.0MZ 102.0MZ" |  Set up picture frequency and frequency range
in 2CH.

80 END

Example 4: User table setup available for channal nurnber input

10 ISET IFC:ISET REN

20 PRINT @8;"TVMD ON" I

30 PRINT @8;"TVUSR 2" I Set up USER2 mode.

40 PRINT @8;"TVTIT/USER 2 TABLE,uUs2" I Set up table title.

50 PRINT @&;"TVEDDEL TVED IN" | Delete user table and set input state.

60 PRINT @8;"#120 58MZ 50MZ BOMIZI" | Set up channal number, picture frequency and
frequency range.

70 PRINT @8;"#2000 85MZ 8S00MZ 90MZ" I Set up channel number, picture frequency and
frequency range.

Set up channel input mode.

80 END
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11.9 GPIB Command Codes

Note on Table

Last span

Frequency

Frequency

& An asterisk {*) in the Listener Codes column indicates that you can send numeric data
following that code by using a knob, numeric key or step key.
& A plus sign {(+) in the Output Formats column indicates that multiple data items are
output.
e  AUTO/MANUAL or ON/OFF in the Qutput Formats column indicates that the code
outputs 1 or 0, respectively.
ON/CFF in the Output Formats column indicates that they output 1 or 0, respectively.
A star (%) in the Remarks column indicates the initial value when power is turned on.
All frequencies are in Hertz {Hz), and all times are in seconds or fractions of a second.
) ) Talker request
Function Listener code Remarks
Code QOutput format Header
CENTER * CENTER? Frequency CF
_____________________ OF: _____.for | _Feweney | _oF | _____|
CF Siep size CFSTEP * CFSTEP? Frequency CS
CS+# c3? Frequency CS
CF Step AUTO CSAUTO CSAUTGO? AUTO/MANUAL -
_____________________ oa____.__fear _____ | _automsnua | - ) ___]
Frequency offset size FROFS * FROFS? ON/OFF + Fraquency FO
FO * FO? ON/OFF + Frequency FO
cZ;‘ Frequency offset ON FROFS ON * . -
g FO ON * - .
g FON * - -
- Frequency offset OFF FROFS OFF - -
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11.9 GPIB Command Codes
(cont’d)
Talker request
Function Listener code Remarks
Code Output format Header
START * START? Frequency FA
SRT * SRT? Frequency FA
é‘ FA * FA? Frequency FA
-% FT * FT? Frequency FA
gk STOP * STOP? Frequency FB
H- STP * STP? Frequency FB
FB # FB? Frequency FB
FP * FP? Frequency FB
HI-SENCE ON HS ON - - -
HS - -
HI-SENCE OFF HS OFF - -
N | SIS e T ]
Counter COUNT? OFF/ON -
CcT1? OFF/ON -
CN? OFF/ON -
Counter ON COUNT ON - -
CT ON - -
CN ON -
— { Resolution : 1kHz CNO - -
g : 100Hz CN1 -
o : 10Hz ON2 - -
= :1Hz CN3 - -
Counier OFF CQOUNT OFF - -
CT OFF - -
CN OFF - - -
CNF - -
DELAY SWEEP
Trigger signal source :
VIDEQ VIBEQ DLY * - - -
EXT EXT DLY * - - -
TV-V TVV DLY - - -
TV-H TVH DLY - - -
TV signal
:NTSC system TVHNT DLY - - -
:PAL & SECAM system | TVHPS DLY - - -
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11.9 GPIB Command Codes

{cont’d)
Talker reguest
Function Listener code Remarks
Code Qutput format Header
Picture signal modulation
polarity
T+ TVPLO DLY + " - -
- TVPLO DLY - - - -
Trigger slops
i+ TRIGSLP DLY + - - -
- TRIGSLP DLY - - - -
Delay time DLYPOS * DLYPOS? time BspP
Delay sweep time DLYSWPTIM * [DLYSWPTIM? time DST
DELAY SWEEP - SLYSWP? OFF/ON
{ON DLYSWP ON - -
- :OFF DLYSWP OFF - -
£
§ Sweep time SWP DLY * - -
=
Deiay mode OFF JgBRLYOorE ]
Gate signal GT3G? 1: External -
0 : Internal
External GTSGE -
Internal GTSGI “ -
Gate position GTPOS GTPOS? Real value GSP
Gate width GTWID GTWID? Real value Gsw
Time axis sweep time SWP GT -
Gated SWP GTSWP? 1/0 -
ON GTSWO ON -
OFF GTSWP OFF - -
Gated mode OFF \GTOFF |\ ey
PKLST? OFF/ON
ON PKLSTON -
OFF PKLSTOFF - -
Single sweep S PKL - -
Peak AY div DY PKL # - -
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11.9 GPIB Command Codes
(cont’d)
Talker request
Function Listener code Remarks
Code Qutput format Header
Peak range
Normal PSN PKL - -
Upper PSU PKL - -
; Lower PSL PKL -
;:; Peak mode PKMD? 0 : Frequency -
‘Q‘S 1: Level
= In order of frequency | PKFREQ
in order of lavs! PKLVL * PKLVL? integer
bl | Mumberofpeakssety | PKL___ | ]
Number of peaks detected PKL? integer PKL
Data output PEAKLIST? Frequency + Level Same as MF, ML
OoBW OBW * OoBW? Percentage + operation value OBwW, MF See Note.
ACP ADJ ADJ? Operation value Same as ML | See Note.
ACP GRAPH ADG - -
ACP GRAPH QFF ADG OFF - -
ACP Ch Space ADCH * ADCH ? Frequency ADGC
|ACP Specified BW ______| aoes s L ADBS? | ] Frequency_____|___ ADB___ | .
dB down
X dB down width MKBW * MKBW? Leve! XDB
Sl X dB down DBDOWN . .
.% XDB - -
jiby X dB down left DBLEFT - -
.ﬁ XDL -
X dB down right DBRIGHT - -
XDR B -
X dB relative DBREL - -
bCo - -
X dB abs. left DBABSL. -
DC1 - -
X dB abs. right DBABSR - -
DC2 - -
X dB execution state - DC? 0: Relative
1: Absolute {Leff)
2 Absolute {Right}

IF OBW: Frequency + Frequency
[F ACP : Level + Level

Note ; Two calculated results are output continuously.

11-35

Jul 1/96



SPECTRUM ANALYZER
OPERATION MANUAL

11.9 GPIB Command Codes

{cont'd)
Talker reguest
Function Listener code Remarks
Code QOuiput format Header
Gontinuously dB down? cba? OFF/ON -
Continuously dB down OGN {CDB ON -
Continuously dB down OFF |CDB OFF - -
Average count PWTM * PWTM? Integer {1 to 299) -
Average power ON PWAVG ON -
ol | Average power OFF PWAVG OFF - Unif : Header
2| Average power? PWAVG? Level dBm : PWB
§ Tota! power ON PWTOTAL ON - dBmvV . PWM
= | Total power OFF PWTOTAL OFF - - dBuv : PWU
Total power? PWTOTAL? Lavel dBuVemf : PWE
Channel power ON PWCH ON - - dBpW : PWP
Channel poer OFF PWCH QFF - - Vo PWY
Channel power? PWCH? Level W PWW
Carrier power ON PWCARR - -
Paosition of displaying
measurement result
Upper PDU - - ~
Lower PDL - - -
] REF #* REF? Level Unit  : Header
RE * RE? Lovel dBm : REB
RL * RL? Level dBmV: REM
dBgV : REU
dBNemf
: REE
E dBpW : REP
et ¥  :REV
<] NSO SO A SU | W REW | ]
E X dB/div DIV * Div? 0: 10 (20) dB/ -
& DD * DD? 1: 5 (10) dB/ :
T 2: 2 (4)dB/
3:1(2ydB/
When the peak list is ON,
the number inside the
__________________________________________ parentheses s vaiid. | [ _________ | .______.|
LINEAR LIN - - -
LN - - -
LL - - -
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{cont’d)

Function

l-istener code

Talker request

Code

Quipui format

Header

Remarks

Reference Lovel

Reference level display unit

dBm

dBmV

dB Y

dBeVemf

dBpwW

volts

Level offset

Level ofiset ON

Level offset OFF

UDEM
AUNITS DBM
KSA

ug

UDBMV
AUNITS DBMV
K38

UM

UbBUY
AUNITS DBUV
KSC

uu

UEMF

|ue

UDBPW
uw

UVLT
AUNITS V
KSD
UWAT
AUNITS W

REFOFS *
RO #
REFOFS ON*
RO ON #
RON *
REFOFS QOFF
RO OFF

ROF

UNIT?
UN?
AUNITS?

REFOFS?
RO?

o

: dBm

: dBmV

t dBuV

: dBuVemf
1 dBpw
Y

W

-~ o bk @ P =

OFF/ON + Level
OFF/ON + Level
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{cont'd)
Talker request
Function Listener code Remarks
Qutput format Header
RBW RBW * RBW? Frequency RB
RB * RB? Frequency RB
RBW AUTO RBAUTO RBAUTO? AUTO/MANUAL -
_________________ BA________|Ba2 | __automanuaL | - L]
VBW VBW * VBW? Frequency VB
VB * VB? Frequency vB
VBW AUTO VBAUTO VBAUTO? AUTO/MANUAL -
_________________ VA ____fvar | avtomanual | -]
g SWP SWP * SWP? Time SwW
© Sw * SW? Time swW
T ST * ST? Time sw
8 SWP AUTO SWAUTO SWAUTO? AUTOMANUAL -
[ I | as________| as_ | AautomanvaL | oo ]
8 WIDE RBW - WRBW? OFF/ON -
ON WRBW ON - - -
OFF ] wRBwW OFF |-l
ATT ATT #* ATT? Level AT
AT * AT? Level AT
ATT AUTO ATAUTO ATAUTO? AUTO/MANUAL
____________________ A dmer | avtomanvar |- ||
Couple All AUTO COALL COALL? AUTO/MANUAL
AL? AUTO/MANUAL
Trigger mode - TRMD? 0: FREERUN | - | ]
- TM? 2: VIDEO
3: TV_V
4:TV_H
5: External
§ FREE RUN FREE - -
= TM FREE - -
FR - -
VIDEO VIDEQ * VIDEQ? Integer VD
Vi #* Vi? Integer VIiD
™V WV VWV - .
v - - -
TV_H TVH * TVH? Integer TVH
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{cont'd)
Talker request
Function Listener code Remarks
Code Qutput format Header
TV Signal
NTSC method TVHNT -
PAL & SECAM method | TVHPS -
Video signal modulation
polarity + |TVPOL + -
- |7vPOL - -
External EXT * EXT? Real value {0 to 5.0} EXT
TM EXT * -
EX # EX? Real value {0 to 5.0} EXT
Trigger slope + |TRIGSLP + -
- |TRIGSLP - -
| _Trigger possiion _______| TReOSI | TRPOS? | meger ______|___TRP___ | .
Detector made - DTMD? 0: Normal
- Di? 1: Positive
- DET? 2: Negative
3: Sampie
= Normal DTN -
%’ DET NRM - -
KSa - -
Positive PTP - - -
DET POS - - -
KSh - - -
Negative DTG - - -
DET NEG - - -
KSd - - -
Sample DTS - - -

DET SMP - - -
____________________ Kee ol 4]
Sweep mode - SWMD? 0 : Continuous & full -

- SWM? 1 : Continuous & window -

10 : Manual & full
11 : Manuat & window
20 : Single & full
21 : Single & window

Continuous CONTS -

SN .

Manual MANSWP -

SM -
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(cont’d)
Talker request
Function Listener code Remarks
Code Qutput format Header
Single SNGLS - - -
St - - -
Window ON WDOSWP ON - - -
SDw - - -

Window OFF WDOSWP OFF - - -

Reset & Start SR - - -

Take sweep T3 - - -

Pause time PAUSE * PAUSE? OFF /ON + Time PU

PU * PU? OFF /ON + Time PU

Marker pause ON PAUSE ON * - - -

PUON * - - -
PUN * - - -
Marker pause OFF PAUSE OFF - - -
PU OFF - - -
_____________________ P e o]
5 Sound mode - SDMD? 0: OFF
S - sD? 1: ON (AM)
= 2: ON (FM)
Sound ON (AM or FM) SON - -
Sound ON (AM) SD AM - -
SAM - -
Sound ON (FM) SD FM - -
SFM - -

Sound OFF SD OFF - -
____________________ SOF e
Disptay line DL * DL? OFF/ON + Level Unit : Header

dBm : DLB
dBmV: DLM
dB.yv DDLU
dBVemf

: DLE
oBpW: DLP
vV DLV
W : DLW

Display line ON DL ON # - -

DLN * - -

Display line OFF DL OFF - -

DLF - -
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11.8 GPiB Command Codes
{cont’d)
Talker request
Function Listener code Remarks
Code Qutput format Header
TA? (Lower byte) -

Q: write

11 view

2 blank

3: normalize

4. A-BL—A

5: A-B—A

6: B-A->A

{Upper byte}

1: +max hold
__________________________________________ 2: raveraging | 1 .
A write AWRITE -
_____________________ AW ol ]
A view AVIEW - - -
_____________________ A e
A blank ABLANK - - -
_____________________ A8 ]

& | A max hold AMAX - - B}
A | MM
A min hold AMIN - - -
Aoveragng | Aava s | AavVG? | nteger | 4 as ]
AG * AG? Integer AG
start AGR - - -
stop AGS - - -
pause AGP - - -
continue AGC - -
1 time AG1 - -
continue AGOD - -
Detector mode
Sample AGSMP - -
| Posive .| acpos |\ oo bl ]
A Nommalize
A Normalize ON ANORM - -
AN - -
ANORM ON - .
AN ON - -
ANN - -
A Normalize OFF ANORM OFF - -
AN OFF - -
ANF -
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Trace A clear

QOPERATION MANUAL
11.9 _GPIB Command Codes
(cont’d)
Talker request
Function Listener code Remarks
Code Quiput format Header
Correction data save AR - - -
A Instant normalize Al - - -
SHTA - - -
Correction data selection
BKUP ANBK - -
| _MEM ] ANM e e
AXCHB AGHB " -
_____________________ CH ]
A-B—A ABA - -
_____________________ mo ]
B-A—A BAA - -
4 I | ]
| A-DL—A ADLA -
=

- 1B? {Lower byte)
0 : write
1: view
__________________________ 2:blank ]

& store | BSTORE N R T

Bwie | BWRITE | - i -

BW - - R

Bview | svEWw | - | -

BY - - -
B blank | BBLANK | - [T T
BB - - .

Local LOCAL - - -
U LG e
&5 | GPIB Address - AD? Integer AD

- SHLC? integer AD

S
Zl 1 UR1 - -
B| 2 UR2 - -
2 3 UR3 - -
34l 4 UR4 - -
5 URSs - -
6 URB - -
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(cont’d)
) ) Talker request
Function Listener code Remarks
Code Qutput format Header
RECALL * - - - See Note.
§ RC # - - -
e RCNORM * - - -
RN # - - -
SAVE * - - - See Note.
© SV * - - -
= SHRG * . - -
@ Current drive A CDRA - - -
Current drive B CDRB - - -
5 IP - - -
o
o
MKR ON * MKR? 0: Marker off
MN * MN? 1: Normal marker
MKN * - 2: AMarker
Marker frequency - MF? - MF
Marker level - ML? - Unit : Header
dB : MLD
dBm : MLB
dBmV . MLM
dB.V : MLU
dB g Vemf
E : MLE
=y dBpW: MLP
= VoMLY
W MW
dBm/Hz
: MLH
dB MV Hz
: MLL
dBc/Hz
: MLC
_Frequency * tevel | - ____| MrL? Frequency + Level | SameasMFE ML) ]
Normal marker MKNORM * MKNORM? Frequency MF
MKN * - - -
MK * MK? Frequency MF

Note : When recalling or saving data, input the characters using a siash(/} immediately before and
after the listener code. Up to 8 characters are available.
For example, input “RECALL /A:FILEGO01/” when recalling the data.
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(cont’d)
Function Listener code Telker request Remarks
Code Qutput format Header
AMarker MKDLT #* MKDLT? Freguency MF
MKD # - - -
MT * MT? Frequency MF
Fixed Marker - FIX? OFF/ON -
FX? OFF/ON -
Fixed Marker ON FIX ON - - -
FX ON - - -
FXN - - -
Fixed Marker OFF FIX OFF - - "
FX OFF - - -
FXF - -
1/AMarker REDLT? OFF/ON + Operation value MF See Note.
1/AMarker ON REDLT ON - -
1/aMarker OFF REDLT OFF - -
AMarker %display ON |MKDPR ON - -
| QFF | MKDPR OFF - -
L
£
®(  Multi-marker ON MLT MLT? OFF/ON
= wmererorr | MO_ )]
Active marker move MN * - *Fregquency
MK * -
Multi-Marker No. 1 ON MLN1 # -
OFF MLF1 - -
Muki-Marker No. 2 ON MLN2 * -
OFF MLF2 -
Mulii-Marker No. 3 ON MLN3 * "
OFF MLF3 - - -
Multi-Marker No. 4 ON MLN4. * - - -
OFF MLF4 - - -
Multi-Marker No. 5 ON MLNG * - - -
QFF MLF5 - - -
Multi-Marker No. 6 ON MLNG * - - -
OFF MLFB - - -

Note : Calculated value is used as time or frequency data.
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11.9 GPIB Command Codes
{cont’d)
Function Listener code Talker request Remarks
Code Qutput format Header
Active marker Frequency MF? Frequency MF
Active marker Level ML? Level Same as the
market level
Active marker MFL? Frequency + level Same as MF
Freguency + Level and ML
Multi-Marker All frequencies MLSF? Frequency MF B markers
+ AMKR
Multi-Marker All levels MLSL? Level Same as ML B markers
+ S MKR
Mult-Marker Peak list
in frequency order PLS FREQ - -
in leve! crder PLS LVL. - -
| Noofpeaks | - ol | meger____________| MPN_
Signal track - SIG? OFF/ON -
- 5G? OFF/ON -
5 Signal track ON SIG ON - -
E SG ON - -
=2 SGN - )
Signal track OFF SIG OFF -
3G OFF -
____________________ EACLSRRVRUNDY OTOYUUYSNURyEY FUpURRVUEN URUURORRY SRR SRS NS
Noise/Hz NOISE * NOISE? 0: OFF +Frequency Ni
Ni * Ni? 1: dBm + Frequency Ni
2: dBuV  +Freguency
3: dBc + Frequency
¢Bm/Hz ON NiDBM -
NiM -
dBxV /VHz ON NIDBU -
NiU -
dBe/Hz ON NIDBC -
NIC -
Noise/Hz OFF NOISE OFF .
NI OFF -
NIF - -
Note : Calculated value is used as time or frequency data.
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11.9 GPIB Command Codes
{cont’d)
Talker reguest
Function Listener code Remarks
Code Quiput format Header
Marker display
Relative value dispiay HDR -
| _Absolute value display | oA e ]
Active marker movement
E’ Trace A MKTRACE TRA | MKTRACE? 0: Blank
g Trace B MKTRACE TRB 1: Trace A
_____________________________ 2:TracoB |\ ]
MKR OFF -
MKOFF -
MO -
MF -
PEAK -
MKPK -
MKPK HI -
____________________ P
NEXT peak NXPEAK -
MKPK NH - - -
____________________ oA PR Y U S SRS
NEXT peak lsft NXLEFT - - A
MKPK NL - - -
_____________________ X e ]
NEXT peak right NXRIGHT - - -
MKPK NR - - -
£ I | S AR S Y SIS S
B | MIN search MIN - B}
o1 I | IS )]
& |NEXT MIN NXMIN - -
o P | ST DR R UU DU SR
Continuously peak
Continuously peak ? - CcP? ON/OFF -
Continuously peak ON CP ON - -
CPN - - -

Continuously peak OFF CP OFF - -
____________________ A= (LNRRNUURUNY RS U AUt U S AN
Psak range

Normal PSN - -

Upper side PSU - -

Lowersde | pst bl
Peak AY div DY* DY? Real value (0.1 10 10) DY
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{cont’d)

Function

Listener code

Talker request

Remarks

Qutput format Header
I I
Freguency MKS
______ Frequency ____| ___MKs___ |t ______|
MKR step AUTO MKSAUTO MKSAUTO? AUTO/MANUAL -
MPA MPA? AUTO/MANUAL -
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(cont’d)
Talker request
Function Listener code Remarks
Code Output format Header
wDO? OFF/ON
- SHO? OFF/ON
_______________________________ whz______Lo__oemon | o]
Window ON WwDO ON - -
WN -
Window OFF WDO OFF - -
____________________ W ]
Center position : X WDOLX * WDOLX? Freguency WLX
WLX # WLX? Freguency WLX
(‘?5 Center position : Y WDOLY * WDOLY? Level wLY Ses Note
el wiye | L/ €Y IR - U N WY
; Window width WDODX * WDODX? Frequency WDX
E WDX * WDX? Freguency WDX
& | Window hight WDODY * WDODY? Level WDY See Note.
| I woye | wove | tevel | A
g Start frequency WDOSRT * WDOSRT? Freqguency WTF
ol I AL wree | Frequency____ | ___ WIF 4 ]
End frequency WDOSTP * WDOSTP? Freguency WPF
_____________________ weEx _____lweer_ | Frequency | __wer | |
Upper level WDOUP * WDOUP? Level WUL
WUL * WUL? Level WUL
Lower fevel WDOLOW * WDOLOW? Level WLL
_____________________ wiex o wee L tevel w4
GO/NG Judgment - CM? NG : 0 -
OK :1

Note ;: The center frequency position = Y and the measurement window hight can be input using the

step keys and the data knob only.
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(cont’d)
Talker request
Function Listener code Remarks
Output format Header
CALL ALL CLALL . - -
cLA - - -
Total gain cal. CLTOTAL - - -
CLG - - -
Input ATT cal. CLATT - - -
10 . - -
IF step AMP cal. CLSTEP - - -
T - - -
RBW switch cal. CL.RBW - - -
- iT2 - - -
o o
5 Log linearity cal CLLOG - - -
8 T3 - - -
S| AMPTD MAG cal. CLMAG . - -
IT4 - . -
PBW cal. CLPBW - -
____________________ 8 e ]
Calibration signal ON [OLN* CL? Level Unit  : Header
dBm : CLB
dBmV : CLM
dBuV @ CrU
dBuVemf
CLE
dBpw: CLP
vV : CLV
w 1 CLw
QFF |CLF - -
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11-60

OPERATION MANUAL
11.9 GPIB Command Codes
{cont’d)
Talker request
Function Listener code Remarks
Code Qutput format Header
f compensation - FRCORR? OFF/ON -
- FC? OFF/ON .
f compensation ON FRCORR ON - -
FC ON - -
FCN - - -
f compensation OFF FRCORR OFF - -
FC OFF - B
3 FCF - -
®
& | CAL compensation - CLCORR? OFF/ON -
8 - ce? OFF/ON -
CAL compensaticn ON CLCORR ON - -
CC ON - -
CCN -
CAL compensation OFF CLCORR OFF -
CC OFF -
CCF - -
Printer cutput
High resolution PRNT HIGH -
Low resolution PRNT LOW -
large size {Low resolution) | PSIZE LRG - -
Small size (Migh resolution} | PSIZE SML - -
PCL printer PCMIND PCL - -
ESG/P printer PCMND ESC - -
? Plotter output execution PLOT - -
| ] PLT - - -
Printer output execution PRINT - - -
PRT - - -
Memory card output execution
Drive A MCPA - - -
Drive B MCPB - - -
Plotter type
o R9833 PLTYPEA - - - Note
| HP7470 PLTYPEB - - -
S| HP74a75 PLTYPEC - - -
O | HPya40 PLTYPED . - -
HP7550 PLTYPEE - - -
Note: The 682-XA provided by Hitachi Electronics Ltd is the same code as R9833's code.
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11.9 GPiB Command Codes
{cont’d)
. . Talker request
Function Listener code Remarks
Code Qutput format Header
Plotter data
All data PLALL - -
Wavsform only PLTRACE - -
Character only PLCHAR - -
Graphic only PLGRAT - .
Marker, DL, WDO PLMKR - -
Antenna table PLANT - -
Limit 1 table PLLMTA - -
Limit 2 table ___PpiMB- - - ] - 1
Plotter paper | | T T T
Ad PLA4 - -
A3 PLA3 - -
Piotter givision size | | T T
1 division PL.PICA - -
2 division PLPIC2 - -
| _4dvision __________.] PG ]
Plotter printing position
© Center PLMID - ~
5| Left PLLEFT - -
2| Right PLRIGHT - -
&1 Upper lett PLUPLEFT - ;
© Upper Right PLUPRIGHT - -
Lower left PLLOWLEFT - -
Lowervgnt | PLLOWRIGHY | - |\ - o]
[Number of plotter pen | o
Pen 1 PLPEN1 - -
Pen 2 PLPENZ - -
Pen 4 PLPEN4 - R
Pen & PLPENG - .
| _Pens _____________] PLPENS | ]
Plotter printing position
movement
Auto PLAUTO - -
Manuai PLMAN - o -
|Memory card outpuwt | T T T
File number MCPN * - - -
Automatic file update
ON MCPINC ON - -
OFF MCPING OFF - - -
Bitmap data
Monochrome bitmap data | MGPNORM - - -
Invert moncchrome bitmap | MCPINY - - -
data
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QOutput OFF
(or Output is not valid.).

OPERATION MANUAL
11.9 GPIB Command Codes
(cont’d)
Talker request
Function Listener code Remarks
Code Output format Header
10MHz reference signat
source
Internal fatall - - -
External RFE - - -
internal high-stable RFOP - - -
o | reference oscillator
S| OVEN COLD check - RFOPOC? 1: OVEN GOLD executing -
=1 VY UV N | 2: EndofOVENCOLD | -l
Slrsza2
Xon/Xoff  Output ON PRTCL RMT - -
{or Output is valid.). PRTCGL CPY - -

o

Utility

Antenna type

Antenna selection
Die pall

Log Peri

Antenna OFF

Correction table

Correction table ON

Correction table OFF

Corraction table input
Correction table deleticn
Carrection

Correction ON

Correction QFF

Correction mode  Antenna

PASS/FAIL judgment
Trace A

Continugus PASS/FAIL ON
Continuous PASS/FAIL QFF

ANTG
ANO
ANT1
AN1

AF

ANT OFF

CRDEL

CORR ON
CORR OFF
CR ANT

PFG ON
PFC OFF

CORR?

: Dipole
. Log Periodic

OFF/ON

OFF/ON

cFAIL
: PASS
. OFF
: ON
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11.9 GPIB Command Codes
{cont’d)
Talker request
Function Listener code Remarks
Code Cutput format Header
Judgment result - OPF? 0: PASS -
1: UPPER FAIL
2. LOWER FAIL
3: UPPER &
LOWER FAIL
Upper FAIL point - FPU? 2 bytes + 2 byles X pic. -
Lower FAL point | ____- S FPL? L. 2bylest2bytesxpie. |- _f ______]
Limit line type selection - LIMTYPE? 0: FREQ -
1: TIME -
Limit fine type selection
Frequency domain LIMTYP FREQ - -
| _Tmedomain _________| umTYPTME | el o]
Limit line
Frequency cr time
ABS/REL? LIMPOS? 0:ABS -
1:REL -
ABS LIMPOS ABS - -
REL LIMPOS REL -
2 Limitline level
=| assmeL? LIMAPOS?  |0: ABS
1: REL
ABS LIMAPOS ABS -
REL LIMAPOS REL -
Limit line 1 LMTA? QFF/ON
Limit ling 1 ON LMTA ON -
LAN -
Limit line 1 OFF LMTA OFF -
LAF - .
Limit line 1 tabfe input LMTAIN * - -
Limit line 1 table deletion LMTADEL -
Limit line 2 - LMTB? OFF/ON -
Limit line 2 ON LMTB ON - -
LBN -
Limit line 2 OFF LMTB OFF -
LBF -
Limit ling 2 table mput LMTBIN * - -
Limit line 2 table deletion |_MTBDEL - -
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11.9 GPIB Command Codes
(cont’d)
_ Talker request
Function Listener code Remarks
Code QOutput format Header

g=!
@
O { Memory card initialization MCINIT * -
2 MM * - -
£ | Copy COPY * - . -
< | ALL copy ALLCOPY * - -

Label

| [abet_input
Label deletion
L.abel display

ON
OFF

LB ON/**%/
LON/*#+/
tB OFF
LOF

LBDSP ON
LBDSP OFF

Character string
Character string

Max.25
characters
Enclose a
character

with a slash

0.

Softkey

Softkey No.1

Softkey No.2

Softkey No.3

Softkey No.4

Softkey No.5

Softkey No.6

Data input correspondence
Qo9 -

. {decimal point)
BK SP
| (step down}
T (step up)
Knob up {coarse)

{fine}

Knob down {coarse)
{fine)

GHz
MHz
kHz

my
mw

dB correspondence

Cto9

BS
up
DN
cu
FU

CD
FD

GZ
MZ
KZ

MY
MW
DB
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OPERATION MANUAL
11.9 GPiB Command Codes
{cont'd)
. Talker reguest
Function Listener code Remarks
Code Output format Header
mA MA - -
- Second sC - -
& Milli second MS - -
_“‘5 Micro second us - -
73]
ENTER ENT - -
TP? 0: G o 340 mode
e piOoz7ROMode N 1]
Accuracy
341 points TPC -
2721 points TPF -
_g Memory A output (ASCII) TAA? 4 pytes + dslimiter 1 point
a (BINARY) TBA? 2 hytes X 700 points EOI signal
8 Memory B output (ASCII) TAB? 4 bytes + delimiter 1 point
E (BINARY) BB? 2 bytes x 700 points EO! signal
Memory A input  (ASCII) TAA - 1 point
(BINARY) |TBA - - EQi signal
Memory B input  (ASCIl) TAB - - 1 point
(BINARY) |TBB - - EOi sig
TV MODE TVMD? ON/OFF -
ON TVMD ON
OFF TVMD OFF
TV BAND TVBND? 0:VHF -
1:UHF -
2:CATY -
3 3:BS -
= 4CS '
-‘E:U 5:USER -
(]
E 6:USER 2 -
TVVHF - - -
TVUHF - - -
TVCATV - - -
TVBS - - -
TVCS - - -
TVUSR - - -
TVUSR2 - - -
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11.9 GPIB Command Codes

. Talker request
Function Listener code Remarks
Code Output format Header
Channel input
Center channel CF TVCH -
Start channel FA TVCH -
Stop channel FB TVCH -
Channel auto CHAUTO? AUTO/MANUAL
AUTO CHAUTO -
__________ MANUAL louwne |- Ll
FC’ Marker channel MCH? Integer VHF
E UHF
O CcTv According
E BS to bands
cs
e e USRS
Table input TVEDIN - - -
Table delete TVEDDEL - - -
L Tite input e} AL SR SV UV RNy NSNS |
Memory card
STORE TVMST - - -
L.OAD TVMLD - - -
PICTURE
ON TVPIC ON - - -
_________ OFF ______[WVRICOFF | - o ___ -
[vibEO RF AMEM | | T Ty ]
AM TVRFAM - -
__________ em___ e ) L]
COLOR NTSC/PAL
NTSC TVNTSC - E
o] P PAL ] wea. ]
E[(T1vsTD
< B/G TVSBG - -
E i TVSE - -
DK TVYSDKK - -
/L1 TVSLL - -
__________ M eM i
CARRIER
NORM TVCNORM
__________ wv_ o fmvewv b
VIDEQ INPUT
INT VID TVVIV - -
EXT VID TVVEY R -
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11.9 GPIB Command Codes

{cont’d)
Function Listener code Tolker request Remarks
Code Output format Header
BRIGHT BRIGHT* R -
CONTRAST CONTRAST* - -
£ :ESET NTSC . ]
g READ QUT MUENTSS ]
= READOUT* -
E Tuning level display
Preamplifier display
ON TVTUNE ON - -
OFF TVTUNE OFF - -
Tracking generator
ON TG TG? ON/OFF -
OFF TGF - -
. | Tracking generator output TGL TGL? Leve! Unit ‘Header
£ | tevel dBm  :TGB
S dBmV  TGM
& dBxV  :TGU
2 dB«Vemf :TGE
%;, dBpW TGP
= v TGY
w TGW
Tracking Generator ADJ TGADJ? AUTO/MANUAL -
AUTO TGADJA - -
‘MANUAL TGADIM* - -
Header OFF HDG - -
on ] ot ol x ]
Delimiter
CR LF <EQi> DLO - -
LF DLt - -
<EQl > DL2 - -
ol CRLF DL3 - - ¥
S|r<eo ] ot e
Service reguest
Interruption ON 30 - -
Interruption QFF 31 - - b
Status clear s2 - -
Service reguest mask RQS * RQS? Decimal
corresponding to
SRQ bit
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11.9 GPIB Command Codes

{cont’d)
Function Listener code Taker roquest Remarks
Code Qutput format Header
Soft menu display - MND? OFF/ON
Soft menu display ON MND ON - -
Soft menu display OFF MND QFF - -
Procucttype |- T VER?  [s: wsesr | - | ]
7 : U3841N
10 : U3641PHS -
6 Product type {character - TYPE? character strings + delimiter -
% strings) - TYP? character strings + delimiter -
Revision cutput - REV? character strings + delimiter -
Screen data output GPL? 35 characlers x 2 lines + -
LABEL; {1 iine}
Backigt | | {1 T
ON BKLGT ON - -
OFF BKLGT OFF - -
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11.9 GPIB Command Codes

Table 11-7 Examples or data entry (GPIB codss with asterisk)

Command example

Description

CF100MZ
CS100KZ
FON1OMZ
SP500MZ

FA100KZ or FT100KZ
FB400KZ or FP400KZ
RE - 25DB or RL-25D8
DD5DB

RON30DB
RB300KZ
VB100KZ
SW200MS
AT20DB

PUN100MS
DLN87DB
MK1.8GZ
MT2MZ
MN100KZ

NOISES0Hz
XDB6DB

MPM100KZ

AG200GZ
ADBGZ
WTF1MZ
WPF2MZ

WUL - 20DB
WLL - 40DB
CLN -25DB
SV /A:FILE0OO1/
RC /A:FILEQOO1/

Sets center frequency to 100MHz.

Sets frequency step size to 100kHz.

Turns frequency offset ON and set it to 10MHz.
Sets frequency span to 500MHz.

Sets start frequency to 100kHz.

Sets stop frequencies to 400kHz.

Sets reference level to — 25dBm (if units are set to dBm).
Sets 5dB/div.

Turns level offset ON and sets it to 30dB.
Sets RBW to 300kHz.

Sets VBW to 100kHz.

Sets Sweep time to 200msec.

Sets Aitenuator to 20dB.

Turns Marker pause ON and sets the time to 100msec.

Turns the display line ON and sets to 87dBV (if units are set to xdB V).
Turns normal marker ON and sets it to 1.8GHz.

Turns delta marker ON and sets normal marker 2MHz from it.

Sets the active marker(s) at 100kHz.

Sets noise power noise widih to 50Hz.

Sets XdB down width to 6dB. (This can be also set by the XDL and
XDR commands.)

Sets marker step size to 100kHz.

Sets average A to 200 times and executes. (GZ is entry.)
Sets the analyzer GPIB address to 8. (GZ is entry.)

Sets window start frequency 1MHz.

Sets window stop frequency to 2MHz.

Sets window upper level to ~20dBm (if units are set to dBm).
Sets window lower level to — 40dBm (if units are set to dBm).
Sets CAL level to - 25dBm (if units are set to dBm).
Executes save of file name “FILE0OQO1",

Executes recall of file name "FILECOO1".

11-69* Feb 10/97






SPECTRUM ANALYZER
OPERATION MANUAL

12. In Occurrence of a Trouble

12. IN OCCURRENCE OF A TROUBLE

In case there should be any trouble with the analyzer this chapter presents some ideas far diagnosis

and solutions.

In the unlikely event that a problem should arise, please go through this check list first. If the problem

still cannot be resolved then contact your nearest dealer or sales and support office.
address and telephone numbers at the end of this manual.
any repair work necessary, including anything in the check list here.

You will find

Please note that you will be charged for

Symptom

Possible Cause

Solution

The analyzer cannot be
powered up.

The battery, AG/DC Adapter and
or the DC power supply cable is
not making gocd contact with
the analyzer.

Turn off the power supply and
reconnect carefully.

The AC Adapter power switch is
not turned On.

Turn on the Adapter power
switch and check that the green
LED comes on.

AC Adapter is defective.

Check whether or not operation
is possible with an external DC
supply or the battery.

The battery has been
discharged.

Exchange with a new battery.

The power fuse is blown.

Replace the fuse.

Displays on the screen are not
clearly visible.

Maybe because of too much
ambient light, or light is
reflecting off of the screen.

Change the location, or the
angle of view of the analyzer.
Use the CONFIG function to
change the Color settings.

Even though there is a signal
present it is not displayed.

The input cable or connector is
not making good connection.

Check all connections between
the source and the analyzer.

The analyzer will not sweep.

Single Sweep mode has been
selected.

Change o Continuous Sweep
maode.

Trace is in VIEW mode.

Set the Trace to WRITE mode.

Measurement Levels are

incorrect.

Level shift due to environmental
changes (temperature ete.).

Redo the internal Calibration
procedure.
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12. In Occurrence of a Trouble

{cont’d)

Symptom

Possible Cause

Solution

No response to key pushes.

Analyzer is in GPIB Remote
Control moda.

End any GPIB control programs
that may be running, and return
to local control with the LCL
key.

SAVE or RECALL does not
work.

Memory Card is not inserted
{correctly).

Put & memory card conforming
to the JEIDA Spec. Ver. 4.1 into
one of the two drive slots.

Data is not being stored in the
memary card.

Memory card is not initialized.

Initialize the memory card.

Memory card has WRITE
PROTECT ON.

Set the WRITE PROTECT to be
OFF.

PRINTER or PLOTTER doesn’t
work. o

Address specification error.

Change the address of the
printer or plotter to make it
agree with the address set in
the hard copy canfiguration.

GPIB cable is not connected
properly.

Check the GPIB cable routing
and connections for bad
contact.

Remote control doesn’t work.
{GPIB operaticn bad)

GPIB cable is not connected
propetly.

Check the GPIB cable routing
and connections for bad
contact.

Improper GPIB in the control
program.

Check over the use of GPIB
commands in the program.
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13.1_U3641/U3641PHS
13. SPECIFICATIONS
13.1 U3641/U3641PHS
{1) Frequency
Frequency range 9 kHz to 3 GHz
Frequency readout accuracy t (Frequency readout X freq reference error

(Start, Stop, CF, Marker frequency) +5% X span +15% X RBW + 10 Hz)

Count frequency marker
Resolution 1 Hz to 1 kHz
Count Accuracy + (marker Frequency X Frequency reference accuracy
+ 1LS8D+5 Hz)

{S/N=25 dB,1 kHz = SPAN <200 MHz, RBW =3 kHz)

Freguency reference

Aging +2X10-8/Year
Temperature stability +1x10-5 {from 0°C to 50°C)
Frequency span
Range 1 kHz to 3.2 GHz and 0 Mz (zero span)
Accuracy < +5% of SPAN
Residual FM
Zero Span =60 Hz p-p/100 ms
Frequecny Drift {after warm up 30 min and at constant temperature)
Span=10 kHz <150 Hz/min
Noise Sidebands = - 105 dBc¢ at 20 kHz offset
= - 100 dBg¢ at 10 kHz offset
Resolution Bandwidth (At 3 dB)
Range 1 kHz to 3 MHz, 1-3 sequence
Option 300 Hz, 100 Hz
RBW Accuracy < +20% from 1 kHz to 1 Mkz

Option 100 Hz to 1 MHz

< +25% for 3 MHz

Selectivity <15:1 (60 dB : 3 dB) (RBW : 1 kHz to 3 MHz)
Cption 300 Hz, 100 Hz

Video Bandwidth 10 Hz to 3 MHz (1-3 step)
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13.1_U3641/U3641PHS

(2) Amplitude range

Measurement range

+ 20 dBm to displayed Average Noise Level

Maximum input level

{Input attenuator > 10 ¢B)

Preamplifier OFF +27 dBm
+ 50V DC max.
Preamplifier ON +13 dBm
+ 50V DC max.
Display range
Log 10 X 10 div
10, 5, 2, 1 dB/div
Linear 10% of reference level/div. RBW=3KHz

Reference level range
Preamplifier OFF
Log
Linear

Preamplifier ON
Log
Linear

{Input attenuator 0 to 50 dB)
- 64 dBm to +40 dBm (0.1 dB step)
141.1 xVto 22.36 V

{Input attenuator 0 to 10 dB)
— 89 dBm to — 25 dBm (0.1 dB step)
7.934 4V to 1257 mV

Input attenuator range

0 to 50 dB {10 dB step)

13-2

Jun 10/97



SPECTRUM ANALYZER
OPERATION MANUAL

13.1 U3641/U3641PHS

(3) DBynamic range

Display Average Noise Level With RBW 1 kHz, VBW 10 Hz
and input attenuator 0 dB, Frequency =1 MHz

Preamplifier OFF - 117 dBm + 2.7f (GHz) dB
Preamplifier ON - 135 dBm + 4.3f (GHz) dB
(Gain compression (1 dB) Frequency =10 MHz, input attenuator 0 dB)
Preamplifier QFF > — 10 dBm (mixer input level)
Preamplifier ON > - 40 dBm (RF input level)
Spurious response {(Input attenuator 0 dB, frequency = 10 MHz)

Preamplifier OFF
Second harmonic distortion

1A

- 70 dBc for — 30 dBm input

Third order inter modulation | £ - 70 dBc for —30 dBm input

distortion Frequency difference of two signals > 10 kHz
Residual response (input terninated 5042, input attenuator 0 dB and Freg> 1
Freamplifier OFF MHz)
< —100 dBm

Preamplifier ON
< - 105 dBm
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13.1 U3641/U3641PHS

(4) Amplitude accuracy

Frequency Response

Preamplifier OFF

Preamplifier ON

(at input attenuator 10 dB, 20°C to 30°C, referenced to 30

MHz and after calibration)

+1 dB (100 kHz to 2.7 GHz)
+2 dB (9 kMz to 3.0 GHz)

IA 1A

+1 dB (100 kHz to 2.7 GHz)
+2 dB (9 kHz to 3.0 GHz)

IA A

Calibration Signal Accuracy

~20dBm 0.3 dB

IF Gain Uncertainty

(after automatic calibration)
< +0.5 dB

Scale Fidelity
Log

Linear

(after automatic calibration)
+1.5 dB/90 dB

+1 dB/A10 dB

+0.2dBA1 dB

A IA A

IA

+ 5% of reference level, RBW > 3kHz

Input attenuator switching accuracy

(20 to 50 dB settings, referenced to 10 dB)

< +1.0 dB (100 kHz to 2.7 GHz)
< +1.5dB (9 kHz to 3.05 GHz)

Resolution bandwidth switching
uncertainty

{after automatic calibration)
= +1.0 dB at RBW refernced to 3MHz

(56) Swesp
Sweep time 50 us to 1000 s and manual sweep
Accuracy < +5%

Trigger mode

FREE RUN, SINGLE, VIDEQ, EXT, TV

(68) Demodulation

Spectrum demodulation
Medulation type
Audio output

AM and FM (RBW = or =3 kHz for FM)

Speaker and phone jack with volume control
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13.1 U3641/U3641PHS
(7) Input/Output
RF tnput
Connector N-type
Impedance 5082 {nominal)

VSWR/Preamplifier OFF

VSWR/Preamplifier ON

<1.5:1 (100 kHz to 2 GHz)
<2:1 (9 kHz to 3.0 GHz)
with input atten10 dB to 50dB

<2.5:1 {10 MHz to 3.0 GHz)

10 MHz Reference input
Connector
Impedance
Input range

BNC female, rear panel
5000 (nominal)
0 dBm to+16 dBm

Video output
Connector
Impedance
Amplitude

BNC female, rear panel
750 (nominal), AC coupled
Approx. 1Vp-p, 750 (Composite video signal)

External Trigger input
Connector

BNC female, rear panel

Impedance 10 k2 (nominal), DC coupled
Trigger level TTL level

Gate input
Connector BNC female, rear panel
Impedance 10 k& (nominal)
Sweep stop during TTL level low level

Sweep continue

during TTL level high level

Phone Output
Connector
Power cutput

Subminiature menophenic jack, front panel
0.2 W 8% (nominal)

GPIB interface

IEEE-488, bus Cennector

Plotter R9833, HP7470A, HP7475A, HP7440A, HP7550A
‘ 682-XA
Printer HP2225A
R5-232 D-SUB 9 pins, rear panel
Printer BJ-10, VP-600, MJ400, HP505J
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13.1 U3641/U3641PHS

{cont'd)

Power input
Battery mounter adapted

Advantest AC/DC adapter
Modesl: A08364

Automatically selections between 100 VAC and 220

VAC

Anton Bauer Inc:  PROPAC14 battery (nominal 60WH)

TV picture demodulation output
Connector
Impedance
Amplitude

| OPTION

BNC female, rear panel
758} (normal), CD coupled
Approx. 1Vp-p, 750 termination

TV sound demodulation cutput
Connector
Impedance

OPTION
Pin female, rear panel
1k {nominal}), AC coupled

TV picture signal input
Connector
Impedance
Input level

OPTION

BNC female, rear panel
758 {normal), AC coupled
Approx. 1Vp-p

TV sound signal input
Connector
Impedance

OPTION
Pin female, rear panel
1k {nominal), AC coupled
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13.1 U3641/U3641PHS

(8) General specifications

Envircnment temperature
Operating temperature
Relative humidity
Strage temperatute

0°C to +50°C
RH 85% or less
- 20°C to+60°C

Pawer supply
External DC input

During AC adapter is used
During 100 VAC operation

During 220 VAC operation

Power consumption

Connector: XLR 4 pin

nput range: + 10 Vio+ 168 V

Automatically selections between 100 VAC and 220 VAC
Voltage: 100 Vto 120 V

Frequency: 50 Hz/60 Hz

Voltage: 220 V to 240 V

Frequency: 50 Hz/60 Hz

During DC operation: 60 W max.

During AC adapter is used: 100 VA max.

Mass 6.9 kg or less
(Without option, accassory, carying belt and battery)
PROPAC14 battery :2.1kg
AC/DC adaptor (A08364) :1.1kg

Dimensions Approx. 148 mm {height) X291 mm (wide) X 330 mm (depth)

Excluding the projecting (legs, connector, etc.).

External memory
Memory card

2 slot, upper panel
Connector: JEIDA-Verd.1, PCMCIA Rel 2.0
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(8) PHS-ID Demeodulator function (U3641PHS only )

Receiving signal
Radio access form
Modulation form
Transmission speed
Signal Channel

TDMA-TDD

#/4 shift QPSK

384Kbit/s

The configuration of the logical control channel marks
conforms to RCR STD-28.

Range of level measurement
Receiving performance

Sweep trigger mode

SWP =400 ms or less in level measurement
Preamplifier OFF: {Input ATT =10 dB)
52dBpV to 107dB .V

Preamplifier ON: (Input ATT =0 dB)

16dBuV to 67dByV

Free run, VIDEO and ID

Measurement function
1D list display
ID-MKR

Cycle measurement

Cl, CS-ID, PS-ID, level and time

Displays [D of the specified signal in the waveform display
mode.

Measures synchronizing signal of the specified CS3-I1D.

Burst error ratio measurement

Number of error slots/number of measurements {settings)

Level measurement calculation
function

Median operation
Mean value operation
Maximum/Minimum value operation
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13.2 _U3G4IN
13.2 U3641N

(1) Frequency
Frequency range 8 kHz to 3 GHz
Frequency readout accuracy + (Frequency readout X Frequency reference error
{Start, Stop, CF, Marker ) + 5% X span + 15% X RBW + 10 Hz)
Count frequency marker

Resolution 1Hzto 1 kHz

Count Accuracy * (marker frequency X frequency reference accuracy

+1L8D +5 Hz)
(S/N225 dB, 1kHz< SPAN <200 MHz, RBW =3 kHz)

Frequency reference

Aging +2%x10-6/year
Temperature stahility +1x10-5 {from 0°C to 50°C)
Frequency span
Range 1 kHz to 3.2 GHz and 0 Hz {zero span)
Accuracy = +5% of Span
Residual FM
Zero Span =60 Hz pp/100 ms
Freguency Drift {after warm up 30 min and at constant temperature)
Span=10 kHz <150 Hz /min
Noise Sidebands < -105 dBc at 20 kHz offset

< - 100 dBc¢ at 10 kHz offset

Resolution Bandwidth

At 3 dB: Range 1 kHz to 3 MHz 1-3 sequence
Option 300 Hz and 100 Hz
RBW Accuracy £ +20% from 1 kHz to 1 MHz

Option from 100 Hz to 1 MHz

< +25% for 3 MHz

Selectivity < 15:1 (60 dB : 3 dB) for REW:1 kHz to 3 MHz
Option 300 Hz, 100 Hz

Video Bandwidth 10 Hz to 3 MHz (1-3 step)
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(2) Amplitude Range

Measurement range

+ 130 dB.V to dispayed Average Noise Level

Maximum input level

(Input attenuator > 10 dB)

Preamplifier OFF +134 dBuV
+ 50 VDC max.
Preamplifier ON +120 dBuV
+50 VDC max.
Display range
Log 10x10 div
10, 5, 2, 1 dB/DIV
Linear 10% of reference level/DIV, RBW=3Hz

Reterence level range
Preamplifier OFF
Log
Linear

Preamplifier ON
Log
Linear

{Input attenuator 0 to 50 dB)
+46 dBuV to + 150 dBuV
+1984 uVto+ 3144V

{Input attenuator 0 to 10 dB)
+21 dBgV 1o + 85 dBuV
+11.16 pV to +17.68 mV

Input attenuator range

0 to 50 dB (10 dB step)

13-10

Jun 10/97



SPECTRUM ANALYZER
OPERATION MANUAL

13.2 U3B4IN

{3} Dynamic Range

Display Average Noise Level
Preamplifier OFF

Preamplifier ON

(with RBW 1 kHz, vBW 10 Hz
and input attenuater 0 dB, Frequency =1 MHz)
-8 dBpV +2.7f (GHz)dB

- 22 dBuV +3.0f (GHz)dB

Gain compression (1 dB)
Preamplifier OFF

Preamplifier ON

Frequency =210 MHz , Input attenuator 0 dB
> + 100 dB 4V (mixer input level)

> + 80 dBuV (RF input lavel)

Spurious response
Preamplifier OFF
2nd harmonic distortion

3rd-order inter modulation
distortion

{Input attenuator Q dB, Frequency =10 MHz)
= - 70 dB¢ for +78 dBuV

= - 70 dBc for +78 dBuV
Frequncy difference of two signals > 10 kHz

Residual response

Preamplifier OFF

Preamplifier ON

{input terninated 758, Input attenuator 0 dB and Frequency

> 1 MHz)
= +10dBuV

< -5dBuV
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13.2 U3G4IN

(4) Amplitude Accuracy

Frequency Response

Preamplifier OFF

Preamplifier ON

{at input attenuator 10 dB, 20°C to 30°C, referenced to 30

MHz and after calibration)
= +1 dB (100 kHz to 2.2 GHz)

< +1dB (100 kHz to 2.2 GHz)

Calibration Signal Accuracy

+90.5 dBpV £0.3 dB

IF Gain Uncertainty

(after automatic calibration)
< *0.5 dB

Scale Fidelity
Log

Linear

(after automatic calibration)
= 1.5 dB/90 dB
+1dBM0dB

0.2 dB/1 dB

IA A A

+ 5% of reference level, RBW=3Hz

Input attenuator switching
accuracy

(20 to 50 dB settings, referenced ta 10 dB)
= +1.0 dB {100 kHz to 2 GHz)

Resolution bandwidth switching
uncertainty

{after automatic calibration)
= +1.0 dB at RBW referenced to 3MHz)

{(5) Sweep
Sweep time 50 ws to 1000 s and manual sweep
Accuracy < +5%

Trigger mode

FREE RUN, SINGLE, VIDEO, EXT, TV

{6) Demodulation

Spectrum demoduiation
Modulation type
Audio output

AM and FM (RBW = or=3 kHz for FM)
Speaker and phone jack with volume control

13-12
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13.2 U364IN

(7) Input & Output

RF Input
Connector
Impedance
VSWR/Preamplifier OFF

VSWR/Preamplifier ON

N-type female

758 (nominal)

<1.5:1 (100 kHz to 2 GHz)
<21 (9 kHz to 2.2 GHz)

with input atten 10 dB to 50 dB

<2.5:1 (10 MHz to 2.2 GHz)

10 MHz Reference input
Connector
Impedance
imput Range

BNC fernale, rear panel
5006 (nominal)
0 dBm to + 16 dBm

Video output
Connector
impedance
Amplitude

BNC female, rear panel
750 {nominal) AC coupled
Approx. 1Vp-p, 758 (Composite video, signal)

External Trigger input
Connector

BNGC female, rear pansl

Impedance 10 k& (nominal), DC coupled
Trigger level TTL level

Gate input
Connector BNC female, rear panel
Impedance 10 k&) {(nominal)
Sweep stop during TTL low level

Sweep continue

during TTL high level

Phone Output
Connector
Power Cutput

Subminiature monophonic jack, front panel
0.2 W, 84 (nominal)

GPIB interface

|EEE-488, bus Connector

Plotter R9833, HP7470A, HP7475A, HP7440A, HP7550A
682-XA '
Printer HP2225A
RS-232 D-SUB 9 pin, rear panel
Printer BJ-10, VP-600, MJ400, HP505J

13-13
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{cont’d)

Power input

Battery mounter adapted Advantest AC/DC adapter

Model: A08364
Automatically selections between 100 VAC and 220
VAC
Antonbauer Inc:  PROPAC14 battery (nominal 60WH)

TV picture demodulation output OPTION

Connector ' BNC female, rear panel

Impedance . 750 (nomainal), DC coupled

Amplitude Approx. 1Vp-p, 7560 termination
TV sound demodulation output OPTION

Connector Pin female, rear panel

Impedance 1k {nominal), AC coupled
TV picture signal input OPTION

Connector BNC female, rear panel

Impedance 758 (nomainal), AC coupled

lAput level Approx. 1Vp-p
TV sound signal input CPTION

Connector Pin femals, rear pansl

Impedance 1k {nominal), AC coupled
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13.2 U3641N

(8} General specifications

Environment temperature
Operating temperature
Relative humidity
Strage temperature

0°C to+50°C
RH 85% or less
-20°C to+80°C

Power supply
External DG input

During AC adapter is used
During 100 VAC operation

During 220 VAC operation

Power consumption

Connector: XLR 4 pin

Input range: + 10V to + 16V

Automatically selections between 100 VAC and 220 VAC
Voltage: 100 V to 120 V

Frequency: 50Hz/60Hz

Voltage: 220 V to 240 V

Frequency: 50Hz/60Hz

During DC opration: B0W max.

During AC adapter is used: 100VA max.

Mass 6.9 kg or less
(Without option, accessory, carying belt and battery)
PROPACDattery : 2.1kg
AC/DC adaptor (A08364) : 1.1kg

Dimensions Approx. 148 mm (height) X 291 mm {(wide) % 338 mm

(depth)
Excluding the projecting (legs, connector, etc.).

External memory
Mermory card

2 slot, upper panel
Connector: JEIDA-Verd.1, PCMCIA Rel 2.0
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13.3 U3641/U3641PHS/U3641N Option

13.3 U3641/U3641PHS/U3641N Option
(1) OPT20 High-stable Reference Oscillator

Frequency

10MHz

Frequency stability

+2x10-8/day
+1x107/year

U3641PHS : Can not be installed at same time.

{2) OPT26 Narrow RBW

Resolution bandwidth (3 dB)
Range
Bandwidth accuracy
Selectivity

300 Hz, 100 Hz
< +20%
=15:1 {60 dB: 3 dB)

(3) OPT 72 TV Picture Monitor

TV demodulation
demoed type
TV §TD
demoed output

NTSC, PAL, SECAM
M, B/G. D/IK/K', I, LK
Video, Sound

TV Video demod output
Connector
tmpedance
Amplitude

BNC Jack (rear pansl)
750 (nominal}, DC coupled

Approx, 1 Vp-p 75£) termination

TV Sound demod output
Connector
Impedance

Pin Jack (rear panel)
1k (nominal), AC coupled

TV Video signal input
Connector
impedance
Input lavel

BNC Jack (rear panel)
750 (nominal), DC coupled
Approx, 1 Vp-p

TV Sound signal output
Connector
Impedance

Pin Jack (rear panel)
1k{2 (nominal), AC coupled

U3641PHS : Can not be installed at same time.
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13.3 U36471/U3641PHS/U3641N Option

{4y QOPT 74 Tracking Generator

Frequency range

100kHz to 2.2GHz

QOutput range

0dBm to - 31dBm 1dB step
(UB641N 105dB . to 74dB )

Level accuracy

< £0.5dB (30MHz - 10dBm, 20°C to 30°C)
(U3641N at 90dB)

l.evel flatness

(at — 10 dBm with reference to 30 MHz)

(at 95 dBy with reference to 30 MHz for U3641N)
= +0.7dB (100kHz to 1GHz)

= +1.5dB (100kHz to 2.2GHz)

Qutput level switching accuracy

{with reference to -10 dBm)

{with reference to 95 dBx for U3641N)
= +1.0dB {100kHz to 1GHz)

< +2.0dB (100kHz {0 2.2GHz)

Output level Spurious

Harmonics < — 20dBg
Non harmonics < - 30dBc

TG leakage < — 95dBm
(16dBx or less for U3641N)
TG output
Connector N type jack
tmpedance 50 (nominal)

VSWR = 1.5 (100kHz to 2GHz)
VSWR < 2.0 (100kHz to 2.2GHz)
{Output level is — 10 dBm or less)
U3B41N:

Impedance 758 (nominal)
VSWR < 1.5 (100kHz to 2GHz)
VSWR=2.0 (100kHz to 2.2GHz)
(Cutput level is 95 dBx or less)

{(5) OPT 78 Channel Setting

Channel setting

Setting of VHF, UHF, CATV, BS and CS channels of each

country

Up to 99 channels can be set to each of two user channel

systems.

OPT78 : Involeved in OPT-72

13-17*
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A1 Glossary

APPENDIX

A.1 Glossary

IF Bandwidth

The spectrum analyzer uses band pass filter {(BPF) to analyze the frequency components contained in
the input signal. The 3dB bandwidth of the BPF is called the IF band {See Figure A-1({a)).

The BPF characteristics should be set according to the sweep width and the sweep speed used for
the waveform. This spectrum analyzer sets the optimal value according to the sweep width. In
general, smaller bandwidths improve resolution. Therefore, the resolution of the spectrum analyzer
can be expressed by the narrowest IF bandwidth (See Figure A-1 (b)).

3dB [ \

'
i
£
(Y
[
' .
‘. N

|F Bandwidth Resolution
{a) (b}

Figure A-1 [F Bandwidth

Electromagnetic compatibility (EMC)
The ability of a system to operate without producing or being affected by electromagnetic interference.

Electromagnetic interference (EMI)

Electromagnetic interference (EMI) is a disturbance in the reception of desired signals caused by
unwanted electromagnetic energy, or something. EMI can be caused by any source of EM energy,
such as (list a pertinent rew). Modern circuits are designed to produce as little EM energy as possible,
but since the EM can not be completely eliminated. the cabinets containing EM-can not equipment are
shielded to exclude EML
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Reference Level Display Accuracy

When reading the absolute level of an input signal on the spectrum analyzer, the level is determined
by the distance in dB from the uppermost scale on the screen. The level set for this uppermost scale
is called reference level.

The reference level is modified by the IF GAIN key and the input attenuator, and displayed in dBm or
dBu. The absolute accuracy of this display is the reference level accuracy.

-~ Reference Level

Figure A-2 Reference Level

Gain Compression
If the input signal is greater than a certain value, the correct value is not displayed on the CRT and '
the input signal appears as if it were compressed. This phenomenon is called gain compression, and
is a expresses the linearity of the input signal range. Max gain compression is 1dB.

Maximum Input Sensitivity

This is maximum sensitivity of the spectrum analyzer to detect signals. The sensitivity is affected by
the noise generated by the spectrum analyzer itself and depends on the IF bandwidth. The maximum
input sensitivity is normally expressed as the average noise level in the minimum [F bandwidth of the
spectrum analyzer,

Maximum Input Level
This is the maximum level allowed for the input circuit of the spectrum analyzer. The level can be
modified by the input attenuator.

Residual FM

The short-period frequency stability of the local oscillators built in the spectrum analyzer is expressed
as residual FM. The frequency width fluctuating per unit time is expressed by p-p. This also
determines the measurement limit value when measuring the residual FM of the signal .
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A.1 Glossary

Residual Response

Residual response is a measure of how much (in the input leval calculation) the spurious signal
generated in the spectrum analyzer is suppressed. Residual response is generated by leaks of
particular signals such as local oscillation cutput in the spectrum analyzer. This should be taken into
consideration when analyzing a precise input signal.

Quasi-Peak Value Measurements

in radio communication, EMI usually appears as an impulse. To evaluate this interference, the
analyzer uses the noise power in proportion to the peak value. The measurement bandwidth and
detection constant used for this evaluation are called quasi-peak value measurements,and are
determined by JRTC specifications (in Japan) and CISPR specifications (international).

Frequency Response

This term represents amplitude characteristics (frequency characteristics) for a given frequency.

in the spectrum analyzer, frequency response means the frequency characteristics (flatness) of input
attenuator and mixer for the input frequency, and is given in £ A dB.

Zero Span
The spectrum analyzer sweeps at any frequency along the horizontal axis as the time axis but will not
SWEED in zero span mode.

Occupied Bandwidth

Modulation causes the frequency spectrum of an EM signal to spread significantly. The occupied
bandwidth is the portion of the signals that contains 99% of the total average power radiated (See
Figure A-3).

Occupied Bandwidth

Amplitude

[

0 FL FU
Frequency

Figure A-3 Qccupied Bandwidth
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Spurious Signals

Spurious signals are undesired signals that can interfere with the target signal. Spurious signals can
be divided into several types as follows:

Higher Harmonic spuricus :  This is the higher harmonic level generated by the spectrum
analyzer itself (normally in the mixer circuit) when an ideal
undistorted signal is fed to the analyzer. This also means the
efficiency to measure higher harmonic distortion.

Adjacent spurious :  This is the small spurious signal generated in the vicinity of the
spectrum when a purs, single-spectrum signal is fed to the
spectrum analyzer.

Non-higher Harmonic spurious : This is a spurious signal of a certain inherent frequency

generated by the spectrum analyzer itself. This is also called
residual response.

Spurious Response

This is distortion caused by the higher harmonic spurious signal generated in the input mixer when the
signal level is increased. The range that can be used without distortion varies according to the input
level of the basic wave. In the example shown Figure A-4 , the range is from -30dBm to -70dB. If the

input signal level is too great, the input attenuator is used to decrease the signal fed to the mixer so
that a proper input level can be obtained.

1T 1T 1T 177
-i0 mFundamenty/

-20 2nd Order
-30 / Harrmonics

ARnZERR

-6{
-60 //

ey

Display level-
4
o
I
-.\]
[ ]
o
¥3]

80 //
-9¢

-100
-110 /

3rd Order —F

L Harmonics -
| I (N PO |

e
—

-60 -40 -20 0 420 dBm
input fevel

Figure A-4 Spurious Response
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Noise Sideband

The spectrum analyzer efficiency is lowered by the noise generated in the local oscillator and phase
lock Iodp of the analyzer itself, which will appear in the vicinity of the spectrum on the display. To
compensate for this, the sideband of the analyzer itself is defined so that signals out of the sideband
can be analyzed in a certain range. This range is called the noise sideband.

The spectrum analyzer’'s noise sideband characteristics are expressead in the following example.

Example; Suppose the IF bandwidth is 1kHz, -70dB at 20kHz apart from the carrier. The noise level is
normally expressed by the energy contained in the 1Hz bandwidth. (See Figure A-5 (b).)
If this is expressed in THz bandwidth: Since the value is -70dB when the bandwidth is 1kHz,
the signals within the 1Hz handwidth will be lower than this by about 10 log 1Hz/1kHz [dB] ,
or about 30dB; consequently, it is expressed as -100dB/Hz at 20kHz apart from the carrier
when the IF bandwidth is 1kHz.

\
70 dB
AB
[
\
il %mﬁﬂll |
I

Figure A-5 Noise Sideband
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Resolution Bandwidth Selectivity
The band pass filter normally attenuates Gauss distribution instead of so-called rectangular
characteristics. Consequently, if two adjacent signals of different sizes are mixed, the smaller signal
"hides” at the tail of the larger signal (See Figure A-6). Therefore, the bandwidth at a certain
attenuation range (60dB) should also be defined. The ratio between the 3dB width and 60dB width is
expressed as the bandwidth selectivity.

60dB
{2) Separation of {b) IF Filter Selectivity
Signals at
Different levels

Figure A-6 Bandwidth Selectivity

Bandwidth Accuracy

The bandwidth accuracy of the IF filter is expressed by the deviation from the nominal value of the
3dB-lowered point. This efficiency has almost no effect on measurement of normal signals of
continuous level, but it should be taken into consideration when measuring the level of a noise signal.

Bandwidth Switching Accuracy

Several IF filters are used to obtain optimal resclution (in signal spectrum analysis) according to the
scan width. When switching from one IF filter to another while measuring one and the same signal, an
error is generated for the difference in loss. This error defined as the bandwidth switching accuracy.

' 1dB$

ke

Figure A-7 Bandwidth Switching Accuracy
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Voltage Standing Wave Ratio (VSWR)

This is a constant that represents the impedance matching state. It is expressed as the ratio between
the maximum and minimum values in the standing wave generated as a combination of progressive
wave and reflected wave in the spectrum analyzer loaded against the ideal nominal impedance
source. This is a variation of reflection factor and reflection attenuation amount.

In Figure A-8 , the value of signal E, received at the receiver (spectrum analyzer input) is identical to
that of k&g if &g is transmitted o the receiver without impedance mismatching. If the signal is
completely reflected due to mismatching of the receiver and returned to the transmitter, the ratio of
reflection, i. e. , the reflection factor can be expressed as follows, assuming Egr as the reflected wave
size!

Reflection factor m = Reflected wave Eg / Progressive wave Eo

Return loss (dB) = 20log ER / Eg [dB]

VSWR=(Ey + ER}/{Eg — Ep)

The relationship to the reflection factor will be:

VSWR = (1+ |mi Y(1-Im])

The VSWR will be in the range 1 to . The matching state is improved as the value approaches 1.

{Signal to be measured) Spectrum analyzer
Transmitter Receiver
= E,
Progressive Reflected
wave wave

Figure A-8 VSWR

YiG-tuned Oscillator

This was first reported by Griffiths in 1946, Gamet ferrites such as YIG (Yttrium-iron garnet)
monocrystal show extremely sharp electron spin resonance in the microwave area, and has a
resonance frequency in propertion to the direct-current magnetic field applied over a wide frequency
range. Therefore, YIG crystals can be used for wide-range electronic tuning , changing the current
exciting the elector magnet that generates direct current magnetic field. YIG crystals are used in the
local sweep generator of the spectrum analyzer and in other devices such as auto microwave
frequency counters.
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A.2 dB Conversion Formulas

dB Conversion Formulas

Definitions
0dBV = 1Vrms YdBV = 20log 27
_ _ XmW
(}dBm = IlmW YdBm = 10log T
OdBILY = 1pVrems YdBuV = 20log ﬁ‘\\;
- _ XpW
OdBpw = 1pW YdBpw = 1010g.W
Conversion formulas
IfR=350% IfR=T75Q:

dBV = (dBm - 13dB)

dBuUV = (dBm + 107dB)

dBuVemf = (dBm + 113dB}

dBpw = (dBm + 90dB}
Examples

Converting 1mV into dBuV:

Converting OdBm into dBUV:

Converting 60dBuV into dBm:

Converting 16V/m into dBuV/m:

Relationship between dBm and Watt

dBV = (dBm - 11dB)

dBuUV = (dBm + 109dB)
dBpVemf = (dBm + 115dB)
dBpw = (dBm + 90dB)

ImV _ o103 =
20log LV 20log 10° = 60dBuV

0dBm + 107dB = 107dBuV(R = 50Q)
0dBm + 109dB = 109dBuV(R = 75Q)

60dBULY - 107dB = -47dBm(R = 500Q2)
60dBLLY - 109dB = -49dBm(R = 7502)

20log % = 140dBuV/m

+50dBm | +40dBm | +30dBm | +20dBm { +10dBm | +0dBm -10dBm | -20dBm | -30dBm
100W 10W 1W - 100mW | 10mW ImW 0.1lmW 0.0ImW | 0.00lmW
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A3 Menu Lists

A.3 Menu Lists

- A3.1  Softkey Menu

| 1 See (2)
/See (1) /

/1 FUNCTION [ TRALE

U (@sw\) (RCL)
B ) @ Aleco O O

SHIFT OFF MER—>

@@ (ORED.

MODE PICTURE

o(v) ()

CAL

MEM CD

(g

Q//’\

@‘

LG (4) ¥

/ASee (8)

CONFIG

%1 :  About U3641PHS, TV key becomes PHS key and PICTURE key become AUTO key.
About the soft key menu of PHS key and AUTO key, please refer to PART 2.
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LIJFUNCTION ]

B o A

MEN | | cp1 |
e

(

Refer to
item 7.1.6

)

T N o= 3 DD —

TRIGGER

TRACE DET

SWEEP MODE
SOUND

DSP LINE ON/OFF
NEXT

T O = WD DD e O3 DD b T O b= LI DD e

DD =

FREE RUN

TV :
TRIGGER POSITION
VIDED

EXT

SLOPE +/-

NORMAL
PO3I
NEGA
SAMPLE

CONT SWEEP
SINGLE SWEEP
SWEEP RESET
MANUAL SWEEP
WINDOW SWEEP

MK PAUSE ON/OFF

AM/FM
DEMOD TIME
SQUND OFF

COLCRS
COLOR DEFINE

T U1 = Lo D

SO = OO DN

T o LD DD —

TV-V

TvV-H

NTSC

PAL & SECAM
POLARITY +/-
RETURN

COLOR TYPE 1
COLOR TYPE 2
COLOR TYPFE 3
COLOR TYPE 4
COLOR USER
RETURN

PARAMTR UP
PARAMTR DOWN
ACTIVE RGB
SAVE

RETURN

— 1 CONFIRM
6 CANCEL

{ conrer ) —_—

(Refer to )

item 7.7.1

SPAN

(Refer to )

(

item 7.1.9

G —
N

Refer to

item 7.1.3)

-

(itea 7. 1.3)

Ref
(ifen 7.1.3)

Y

(fren 7:1.5)

1

0 U1 = L0 DN

CF STEP AUTO/MNL
FREQ OFS ON/OFF

FULL SPAN
ZERO SPAN
LAST SPAN

dB/div

LINEAR

UNITS

REF OFS ON/OFF

FREQ OFS ON/OFF

FREQ OFS ON/QFF

REW AUTO/MNL
VW AUTO/MNL
SWE AUTO/MNL
ATT AUTO/MNL
WiDE RBW ON/OFF
ALL AUTO

|
Y

1 dBn
2 {BpW
3 WATTS
6 VOLT UNITS
| ]
¥
1 dBmV
2 dBev
3 dBuVenf
4 VOLTS
6 POWER UNWITS
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TRACE SAVE

() (uss)

(ReL )

Ref
(329?20507,2 )

Ref
(sZciEoﬁoT.S )

SHIFT DEFINE

(- ) —

Ref
(szciéoﬁoT.S )

1 WRITE
2 VIEW /BLANK
3 MAX HOLD
4 MIN HOLD
5 AVERAGE ~ ———— 1 START / STOP
6 NEXT 2 PAUSE / CONT
_W 3 AVG TIME 1/CONT
; 5 TRC DET SMPL/POS
L 1 TRACE B 6 RETURN
3 TRACE MATH ——
6 RETURN ~ 1 STORE B
2 VIEW B
3 BLANK B
1 WRITE B
6 RETURN
—— 1 A XCH B
2 A-B—A
3 B-A—38
1 A-DL—= A
5 NORMLIZE — 1 NORMLIZE ON/QFF
6 RETURN 2 SAVE CORR DAT
3 INSTANT NORMLIZE
1 USER 1 5 CORR DAT BEUP/MEM
2 USER 2 6 RETURN
3 USER 3
4 USER 4
5 USER 5
5 USER 6
1 GROUP ACTIVE
2 MEMBER ACTIVE
3 ENTER
4 DBLETE
5 INITIAL ¥ODE ————— 1 INITIAL GROUP
6 RETURN 2 INITIAL ALL

6 RETURN

(

SHIFT

RCL

Refer to
section 7.6

)

SAVE

(-

(

Refer to
section T.6

RCL

-

{at NORMAL nmode)
1 RECALL EXBCUTE
2 SHOW FILE

3 RECALL BEFINE
5 CARD DRV & / B
8 FAST/ NOEMAL

(at FAST mode)
3 RECALL DEFINE
5 CARD DRV A/B
§ FAST/ NORMAL

SAVE EXECUTE

CARD DRVA / B
RENAME —

DT e GO N e

SHOW FILE
SAVE ITEM —
DELETE FILE — —-

— 5 PROTECT GN/OFF

A1

T LA DD

6

RETURN

CONFIRM

6 CANCEL

PROTECT ON/OFE
RETURN

SELECT —

4 DEFAULT

<3

RETURN

CONFIRM
CANCEL

MARK 1/ 2/ 3
SPACE

LABEL CLEAR
RETURN

Jul 15/99



usasi | mEase
(= (L
i orr  uxeo

(@) () (Peak)

MEAS?:

-
\'_ i _

Refer to
(sectiou 1.4 /

Refer
(sgcizo;DT.4 )

U = LI D

[ e I

(]

HI-SENS ON/OFF
COUNTER

DELAY SWEEP ———

GATED SWEEP
PEAK LIST

—=

dB DOWN ——————
Jrd ORD MEAS

% AN

OBW

ACP
Power Meas —

AT

[ B e s B N R T U1 s QD e DN e GO DD e [ mI g TS I o I [ e R S

O e WD DO —

D Wl = LD [N

CET RES 1 kiflz
CNT RES 100 Hz
CNT RES 10 Hz
CNT RES 1 Hz
COUNTER OFF

TRIGGER

DELAY POSITION
DLY SWP TIME
DLY SWP ON/OFF
SWEEF TIME
DELAY OFF

GATE S1G BXT/INT
GATE POSITION
GATE WIDTH
T-DOMAIN SWEEP
GTD SWP ON/OFF
GATED OFF

SINGLE SWEZP

L.ST SGRT FREQ/LVL

PEAK 47V div
ALL/UP/LOW
PEAK LST OFF

I dB DOWN

X dB LEFT

Y dB RIGHT
REL/ABSL /ABSR
CONT ON/OFF

ACP CH SP/BS
ACP POINT
GRAPH ON/CFF
MER->CEF
MARKER MOVE

Channel Power
Total Power
AVERAGE POWER
CARRIER POWER
DSP POSI UP/LOW
RETURN

2

J SLOPE +/-

5

6

—— 1 VIDEO

BXT

TV
RETURN

—— 1 TVV

2 Tv-H

3 NTSC

4 PAL & SECAM

5 POLARITY +/-
6 RETURN

LT6 )

Refer to
(section 10.5)

OFF
VAR
I MKR/‘
(Refer to

section 7.3

— > 1 TG LEVEL

3 TG ADJ AUTO
4 TG ADJ MANGAL
6 TG OFF

——1 NORMAL MARKER

2 A MKR
3 MULTI MARKER
4 SI1G TRE ON/OFF

———

5 NOIZE/ ¥Hz —

6 NEXT —

[ )

T2 O i L3 DD o

Gy L D

Ty N e

FIXED MK GN/OFF
1/ A MER ON/OFF

A

MLT MKE SET

MER LIST ON/OFF
PK LIST LEVEL
PE LTST FREQ
MLT MER RESET
MLT MER OFF

— MER NOC X
MER ON

MER OFF
ACTIVE MKER

RETURN

[ R e T R N

dBm/He

dB o V/ Viz
dBe/Hz
NOISE/Hz OFF

LEVEL REL/ABS
A=—B
RETURN

(PEAK ) 1 MER->CF
2 MKR->REF
(Refer to 3 NEXT PEAK
section 7.3 4 NEXT PK RIGHT
5 NEXT PK LEPT
6 NEXT

SHIFT

MKEKR—~

(@) -~ (reax )

(Refer to
section 7.3

MER— CF
MER—REF

SPAN

_

T MINIMUM PHAK

2 NEXT MINIMUM

3 CONT PX ON/OFF
4 PEAK AY div

5 ALL/UP /LOW

6 RETURN

MKR— CF STEP
MKR4-> CF STEP

1
2
3 MERd—
4
5
6

NEXT

————— | MKR{— CF
2 MER— MER STEP
3 MER4— MKR STEP
4 MER STEP AUTO/MNL
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SHIET MODE
+ —— 1 BAND SELECT
3 TABLE SELECT
Refer to 5 COPY USR TBL —— | COWFIRM
(section 9,2 ) 6 RETURN 6 CANCEL
PLOTURE 1 FULL SPAN
(( ) 2 73RO SPAN
-------------------- 3 LAST SPAN
Refer to 5 CHANNEL AUTO/MNL
(section 9,2 )
1 VEHF
.................... 2 UHF
: : 3 CATV
Po— 5 CS 3 USER2 —
: 6 NEXT ———— L USER — 1 MEMORY CARD ———— 1 LOAD
N : 6 RETURN 5 USER EDIT —— 2 SHOW FILE —— 5 PROTECT CN/OFF
: @RT? *-7 6 RETURN 3 STORE 6 RETURN
L : _ _ - 4 TITLE
: : 5 CARD DRV A/B = 1 CONFIEM
/ : 6 CANCEL
: ST@ s '
R : — 1 MARK 1/2/3
.................... 5 SPACE
Refer fo 3 LABEL CLEAR
(Section 9.1 ) 6 RETURN
—= | DELETE
3 TABLE INIT —= 1 CONFIRM
5 TITLE 6 CANCEL
6 RETURN '
- 1 MARK 1/2/3
2 SPACE
sHiTT PR 3 LABEL CLEBAR
(@) +( ) 1sricat 4 MOVE T-TITLE
2 CONTRAST 5 MOVE B-TITLE
Refer to 3 TINT 6 RETURN
(section 8.3 ) 4 HUE NTSC
5 READOUT
6 NEXT ——— = | VIDED RE AM/FM
2 COLOR NTSC/PAL
3 TV STD - 1 B/G
4 CARRIER NORM/INY 2 1
5 VIDEO IN INT/EXT 2 D/E/KL
6 NEXT 4 L/L1
5N premnaes ; Key operation at TV
6 RETURN _ st channel input mode

— 1 TUNE LVL ON/QOFF
& RETURN
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SHIFT MW
(@) ~( 0 ) ——— 1 LocaTE X
2 DELTA X
Refer to 3 START/ STOP —————— = | LOCATE Y
(section 7.14) 4 SWEEP NORM/WDO 2 DELTA ¥
5 WINDOW OFF 3 UPPER/ LOWER
6 NEXT 6 RRTURN
SHIFT CONFI1G
(.)\ +( 2 ) ———— 1 coPY DRV 1 PRINTER
2 PRINTER CONFIG 2 PLOTTER
Refer to 3 PLOTTER CONFIG — 2 A
(section 7.8 ) 4 FILE CONFIG — — 4B
5 COPY CANCEL & RETURN
&5 NBXT -
— 1 PRNT §17 LRG/SML
2 TALE/ ADRS 01
CONF1G 3 PRT CMND PCL/ESC
6 RETURN
> 1 PLOTTER TYPE
2 PLOT MODE
3 TABLE > (Whea OPT-15 is not
4 PLOT FORM o> 1 PAPER SIZB installed)
5 LOCATE AUTO/MNL 2 PEN 1
6 TALK / ADRS 01 3 PLOT DIVISION 2 [NTERVAL
4 LOCATION 3 OPEN
> 1 FILENAME ADVNODOI 6 RETURN 4 CLOSE
2 AUTG INC ON/OFF 5 PROTOCOL RMT/CPY
4 BITMAP NORM/INV 6 RETURN
6 RETURN
----— {When OPT-15 is installed)
1 DEV SW MAIN/CTL
—— (When OPT-20 is not installed) 2 INTERVAL
1 SETUP RS232 ———————— 1 BAUD 3 OPEN
2 CPU GHK ON/OFF : 2 DATA LENGTH 4 CLOSE
4 D¢ CHECK ON/OFF 3 STOP BIT 5 PROTOCOL RMT/CPY
5 10M REF BXT/INT 4 PARITY 5 RETURN
6 NEXT 5 FLOW CONTROL
6 NEXT —
e — (When OPT-20 is installed) | | ——— 1 YEAR
1 SETUP R§232 cerenrennenn o 2 MONTH
2 CPU CHE ON/OFF 3 DAY
4 DC CHECK ON/OFR 4 HOUR
5 10M REF EXT/OPT 5 MIN
6 NEXT  eeeeeeeeed —~ | DATE & DATE ON/OFF

[p]

POWER i
6 RETURN —

[—

[/0 PORT ON/OFF
6 RETURN
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SHIFT rTiL

@) +( 3 ) ————— 1 ANTENNA SELECT ————— 1 DIPOLE
— 2 CORR TABLE 2 106 PERD
Refer to 3 PASS / FAIL E— 6 CORR OFF
(section 7.12) 4 P-DOMAIN LMT LINE —
5 T-DOMAIN LMT LINE — 1 CORR 3DIT -~ ] INSERT ON/OFF
9 CORR ON/OFF % CURSOR CHANGE
3 CORR MD ANT/LVL 3 LINE DELETE
6 RETURN 4 TABLE INIT — .| CONFIRM
6 RETURN 6 CANCEL
.—— 1 CONT P/F ON/OFF
3 EYRCUTE
§ RETURN
——— LLIMITLINGE | ——— 1 [NSRT ON/OFF
oA cory LABEL 2 LIMIT LINE 2 9 CURSOR CHANGE
(7)) (8) ((9 \> 3 FREQ ABS/REL 3 LINE DELETE
4 LEVEL ABS/REL 4 TABLE INIT = 1 CONFIRM
usn o 5 LIMIT 1 ON/OFR 5 TABLD OPY  —— | g cancoL
(1) 6 LIMIT 2 ON/OFF 6 RETURN
— 1 LIMIT LINE 1 1. INSERT ON/OFF
2 LIMIT LINE 2 9 CURSOR CHANGE
3 TIME ABS/REL 3 LINE DELZTR
4 LEVEL ABS/REL 4 TABLE INIT -» | CONFIRM
5 LIMIT | ON/OFF 5 TADLE COPY  —— 1§ CANCEL
6§ LIMIT 2 ON/OFF 6 RETURY
SHIFT MEM CD
=) | FORMAT — | CONFIRM
— 5 SHOW FILE & CANCEL
Refer to 3 COPY A—B —
(section 7.5 ) 4 COPY ALL A —~B —— L—> 5 PROTECT ON/QEF
5 CARD DRV A / B § RITURN
6 NRXT — .
| CONTIRM
SBIFT CoPY 6 CANCEL
‘@) - (| 8 ) ——— 1 CONPIRN
6 CANCEL ——— 1 CONFIRM
(Refer to ) 6 RETURK
seciion 7.9
1 LOAD MENY
2 STORE MENU — | CONFIRM

SHIFT CAL 6 RETURN 6 CANCEL

(D) + 7 ) ———— 1 CAL ALL
) 2 TOTAL GAIN
Refer to 3 BACH ITEM —— 1 INPUT ATT
(section 7.10) 4 CAL SIG ON/OFF 2 IF STEP AMPTD
5 FRG CORR ON/OFTF 3 RBW SWITCH
6 CAL CORR GN/OFF 4 LOG LINEAR
5 AMPTD MAG
SHIFT LABEL 6 PBW
(@)~ ( 9 ) ——— LRk 1/2/3
2 SPACE
Refer to 3 LABEL CLEAR
(Section T.il) 5 LBL DISP ON/OFE
6 RETURN
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SPECTRUM ANALYZER

OPERATION MANUAL
A4 List of Massages
A.4 List of Massages

Error code Message Description
ERR 100: | CAL SiG ? Calibration cannot be executed due to no calibration signal.
ERR 101: |97 RF ATT An error was detected in the RF ATT calibration.
ERR 102: |77 IF AMP An error was detected in the IF AMP calibration.
ERR 103: | 7?7 RBW An error was detected in the RBW SWITCH calibration.
ERR 104: | 77 LINEAR An error was detected in the LOG LINEARITY calibration.
ERR 105: | 7?7 MAG An error was detecied in the MAG SWITCH calibration.
ERR 108: | 7? GAIN An error was detected in the TOTAL GAIN calibration.
ERR 110: | ?? CORR DAT |FREQ CORR cannot be switched ON because FREQ CORR data

braken {invalid). '
ERR 111: | ?7? CORR DAT | GCompensation data is not guaranteed because the total of

frequency comnpensation value (frequency corr, antenna corr) is
out of limits (7div).

ERR 120: { TG CUTPUT? The automatic adjustment of TG ADJ cannot be executed because
TG output signal is not detected.

ERR 121: | ?? TG ADJ An error ocours in the automatic adjustment of TG ADJ.

ERR 200: [ NG SPAN O MKR—CF function cannot be executed because the zero-span
mode is selected.

ERR 201: | NG SPAN 0 AMKR—SPAN function cannot be executed because the zero-
span mode is selected.

ERR 202: | NG SPAN O MKR—CF STEP function cannot be executed because the zero-
span mode is selected.

ERR 203: | NG SPAN 0 AMKR-»CF STEP function cannot be executed becauss the zero-
span mode is selected.

ERR 204: | NG SPAN 0 AMKR—CF function cannot be executed because the zero-span
mode is selected.

ERR 205: | NG SPAN 0 FIXEDAMKR function cannot be executed because the zero-span

mode is selected.

A-16
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SPECTRUM ANALYZER

OPERATION MANUAL
A.4_ List of Massages
{cont’d)

Errcr code Message Description

ERR 206: [ NG SPAN 0 SIGNAL TRACK function cannct be executed because the zero-
span mode is selected.

ERR 207: [ NG SPAN O OBW and ADJ functions cannot be executed because the zero-
span mode is selected.

ERR 209: [ NG SPAN 0 Window sweep mode cannot be selected because the zero-span
mode is selected.

ERR 210: |NG SPAN O Power measurement cannot be executed because the zero span
mode is set.

ERR 220: [ NG LIN SCL Noise/Hz function cannot be executed because the linear scale is
selected,

ERR 221: | NG LIN SCL dB down function cannot be executed because the linear scale is
selected.

ERR 222: { NG LIN SCL Frequency compensation function cannot be executed because the
linear scale is selected.

ERR 223: | NG LIN SCL Antenna compensation (dipcle) function cannot be executed
because the linear scale is selected.

ERR 224: | NG LIN SCL Antenna compensation (log perd) function cannot be executed

because the linear scale is selected.

ERR 225: | NG LIN SCLT Antenna compensation (user) function cannot be executed
because the linear scale is selected.

ERR 226: | NG LIN SCLT Limit line cannot be displayed because the linear scale is selected.

ERR 227: | NG LIN SCL PHS mode cannot be set because the linear scale is set.

ERR 228; | NG LIN SCL RBW 1kHz, 300Hz or 100Hz cannot be set because the linear
scale is set.

ERR 230: | 10dB/div ? OBW and ACP functicns cannot be executed because the scale is
not set to 10dB/div.

ERR 235: |RBW ? Linear scale cannct be set because the RBW 1kHz, 300Hz or
100Hz is set.

ERR 270: | WIDE RBW ON | The RBW or VBW cannot be set to the input mode because the
WIDE RBW is turned ON.

ERR 271: | WIDE RBW ON | Neither the Noise/Hz nor the power measurement cannot be made
because the WIDE RBW is turned ON.
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SPECTRUM ANALYZER

OPERATION MANUAL
A4 List of Massages
{cont’d)

Error code Message Description

ERR 300: | WRITE ? SIGNAL TRACK cannot be executed because the frace is not in
the WRITE mode.

ERR 301: [ WRITE ? COUNTER cannot be executed because the trace is not in the
WRITE mode.

ERR 302: | NG BLNK MD QOBW cannot be execuied because the BLANK mode is set to the
trace.

ERR 303: { NG BLNK MD The third harmonics measurement cannot be executed because
the BLANK mode is set to the trace.

ERR 304: | NG BLNK MD The AM modulation factor measurement cannot be executed
bacause the BLANK mode is set to the trace.

ERR 305: | NG TA BLNK ACP cannot be executed because the BLANK mode is set 1o the
trace A.

ERR 306: | NG IN AVG SIGNAL TRACK function cannot be executed because the
AVERAGE mode is in progress.

ERR 307: | NG TRACE Power measurement cannot be executed because the BLANK
mode or the VIEW mode is set o the trace.

ERR 308: | ?? CORR DAT The normalize cannot be turned ON because there is no data in
the memory.

ERR 310: [ NG MNL SWP COUNTER function cannot be executed because the MANUAL
SWEEP mode is selected.

ERR 311: | NG MNL SWP SIGNAL TRACK function cannot be executed because the
MANUAL SWEEP mode is selected.

ERR 312: | NG MNL SWP OBW and ACP functions cannot be executed because the
MANUAL SWEEFP mode is selected.

ERR 313: | NG MNL SWP Delay sweep mode cannct be selected because the MANUAL
SWEEP mode is selected.

ERR 315: | NG MNL SWP PHS mode cannot be set because the MANUAL SWEEP mode is
set.

ERR 316: | NG MNL SWP Power measurement cannot be executed because the MANUAL
SWEEP mode is set.

ERR 320: | NG CNTR ON MANUAL SWEEP function cannot be executed because the

COUNTER operation mode is selected.

A-18
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SPECTRUM ANALYZER

OPERATION MANUAL
A.4_List of Massages
(cont’d)
Error code Message Description
ERR 321: [ NG CNTR ON SIGNAL TRACK function cannot be executed because the
COUNTER operation mode is selected.
ERR 330: | NG SIG TRK dB DOWN function cannot be executed because the SIGNAL
TRACK is in progress.
ERR 331: | NG SIG TRK Continuous peak search function cannot be executed because the
SIGNAL TRACK is in progress.
FRR 332: [ NG N/Hz MD dB DOWN function cannot be executed because the NOISE/Hz
mode is selected.
ERR 333: | NG N/Hz MD Continuous peak search function cannot be executed because the
NOISE/Hz mode is selected.
ERR 336: | NG SIG TRK The AVERAGE mode cannot be executed because SIGNAL
TRACK is being executed.
ERR339: | NO PEAK The peak list function cannot be executed because no waveform
peak exists.
ERR 340: {NO PEAK 3D harmonic wave distortion cannot be obtained because the
desired peak waveform does not exists.
ERR 341:; | NO PEAK AM accuracy cannot be obtained because the desired peak
waveform does not exisis.
ERR342: | BAD SET UP ACP function cannot be executed because the incorrect setup data
is set on the display screen.
ERR 358: | ANT CORR ON |NQISE/Hz function cannot be executed because the antenna
compensation mode is selected.
ERR 359: | ANT CORR ON |Linear scale function cannot be executed because the antenna
compensation mode is selected.
ERR 360: | ANT CORR ON |Units cannot be changed because the antenna compensation
mode is selected.
ERR 362: | ANT CORR ON | Power measurement cannot be executed because the antenna
correction mode is set.
ERR 365: | LMT LINE ON Linear scale function cannot be executed because the limit line is
displayed.
ERR 366: | T-DOM DATA ? | Limit ine having T-DOMAIN data cannot be displayed because the

F-DOMAIN is selected.
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SPECTRUM ANALYZER

OPERATION MANUAL
A4 List of Massages
(cont’d)

Error code Message Description

ERR 367: | F-DOM DATA ? | Limit line having F-DOMAIN data cannct be displayed because the
T-DOMAIN is selected.

ERR 369: |LMT LINE ON PHS mode cannot be set because the limit ling is displayed.

ERR 370: | NG DELAY MD | SWP cannot be set to AUTO because Delay sweep mode is
selected.

ERR 371: | NG DELAY MD | SWP cannot be set to MANUAL because Delay sweep mode is
selected.

ERR 372: | NG DELAY MD | Window sweep mode cannot be selected because Delay sweep
mode is selected.

ERR 375: | NG POWER Power measurement result becomes over the scale.

ERR 376: | NG POWER MANUAL SWEEP cannot be executed because power
measurement mode is set.

ERR 377: | NG POWER AVERAGE mode cannct be set because power measurement is
selected.

ERR 380: | NG FAST SWP | Trace detector cannot be set except sampling detector because
sweep time is selected 40ms or less.

ERR 381: ING FAST SWP | MANUAL SWEEP cannct be executed because sweep time is
selected 19ms or less.

ERR 400: | NO CARD SAVE and RECALL functions cannot be executed because no
memory card is installed.

ERR 401: | ?? CARDID Memory card error due to out of the JEIDA Ver. 4.1 standard.

ERR 402: {72 CARD ID Memory card error due to out of the JEIDA Ver. 4.1 standard.

ERR 403: | ?? CARD ID Memory card errar due to out of the JEIDA Ver. 4.1 standard.

ERR 404: (7?7 CARD ID Memory card errar due to out of the JEIDA Ver. 4.1 standard.

Note: Error codes (400 to 423) are generated if memory card standards are out of JEIDA IC Memory
Card Guide Line Ver. 4.1.

If an error code is generated and the memory card cannot be used correctly, contact to our
service engineer.
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SPECTRUM ANALYZER

OPERATION MANUAL
A.4 List of Massages
{(cont’'d)
Error code Message Description
ERR 405: | ?? CARD ID Memory card error due to out of the JEIDA Ver. 4.1 standard.
ERR 410: | CARD SIZE? Memory card error due to incorrect memaory card size.
ERR 411: | NOP CARD Memory card error due to incorrect memory card specification {not
supported).
ERR 412: 1 NOP CARD Memory card error due to incorrect memory card specification (not
supported).
ERR 413: | NOP CARD Memory card error due to incorrect memory card specification {not
supported).
ERR 414: { NOP CARD Memaory card error due to incorrect memory card specification (not
supported).
ERR 420: |NO ATTR MEM | Memory card error due 10 attribute memory. {Access failed).
ERR 421: | ?? FORMAT Mernory card error due to unmatched format type.
ERR 422: | CARD BATT ? Memaory card error due 10 dead battery.
ERR 423: |77 CARD RAM Memory card RAM error.
ERR 500: |internal error Memory card internal error.
ERR 501: | Internal error Memory card internal error.
ERR 502: | Internal error Memory card internal error
ERR 503: [ Too many files | Three files ar more were opened.
open
ERR 504: | Can’t access Directory was accessed.
directory
ERR 505: |File is write Write failed due to a read-only file.
protected
ERR 506: | Card is write Write failed due to a write-protected memory card.
protected

Note: Error codes (400 to 423) are generated if memory card standards are out of JEIDA IC Memory

Card Guide Line Ver. 4.1.

if an error code is generated and the memory card cannot be used correctly, contact to our
service engineer.
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SPECTRUM ANALYZER

OPERATION MANUAL
A4 _Ligt of Massages
(cont’d)
Error code Message Description
ERR 507: | File already open | Desired file was already opened.
ERR 508: | No such file Access failed due to non-exist file.
ERR 509: | File is full Cannot store a file due to many files.
ERR 510: | Card is full Cannot write a data because the memory card capacity is full.
ERR 511: | Bad file name Incorrect file name was specified.
ERR 512: | Card type Cannot copy a data due to the unmatched memory card.
unmatched
ERR 513: jBadfile Incorrect file descriptor was specified.
descriptor
ERR 514: { File already Same filename already exists.
exists
ERR 515: | Permission Permission denied file was accessed.
denied
ERR 516; { Card format Memory card format is different type.
unknown
ERR 517: | File check sum | The check sum data cannot be accessed.
error
ERR 518: {ID code ID code of memory card cannot be matched.
unmatched
ERR 519: | File type File type to be recalled differs.
unmatched
ERR 600: | DEVICE BUSY Plotter was already operated.
ERR 601: | DEVICE BUSY Printer was already operated.
ERR 605; | NO ACT DEV Plotter cannot output a data due to no-handshake.
ERR 606: | NO ACT DEV Printer cannot output a data due to no-handshake.
ERR 610: | 7?HANDSHAKE | Handshake error was detected during plotter cutput.
ERR 611: | ??HANDSHAKE | Handshake error was detected during printer output.
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SPECTRUM ANALYZER

OPERATION MANUAL
A.4 list of Massages
(cont’d)

Error code Message Description

ERR 700: | NG PHS MD Linear scale cannot be set because the PHS mode is set.

ERR 701: | NG PHS MD MANUAL SWEEPR cannot be executed because the PHS made is
set.

ERR 702: | NG PHS MD Limit line cannat be displayed because the PHS mode is set.

ERR 703: | NG PHS MD Measurement window cannot be displayed because the PHS mode
is set.

ERR 704: | NG PHS MD Power measurement cannot be executed because the PHS mode
is set.

ERR 705: | SYNC CS-ID Delay sweep mode cannot be set because the SYNC CS-ID
‘trigger is set.

ERR 706: | SYNC CS-ID Zoom mode cannot be set because the SYNC CS-ID trigger is set.

ERR 707: | NG SYNC SYNC CS-ID cannot be set because the ID cycle is not measured.

ERR 708: | NG 8YNC IO measurement cannot be started because the ID cycle is not
measured.

ERR 709: |ID MEAS ON Trigger cannot be changed because the 1D measurement function
is set.

ERR 710: |ID MEAS ON Sweep time cannot be changed because the ID measurement
function is set.

ERR 711: | NOT FOUND There is no PHS channel that matches with the ID trigger.

ERR 712; | NG ID MKR ID marker cannot be set because the ID measurement function is
set.

ERR714: | NG PHS MD The multi-marker list cannot be displayed because now is in the
PHS mode.

ERR 715: | NG PHS MD Peak list cannot be displayed because now is in the PHS mode.

ERR 716: | SWEEP TIME ? [ID marker or Zoom mode cannot be set because the sweep time
is short than 4.5 ms.

ERR 717: | SWEEP TIME ? |ID list cannot be displayed because the sweep time is short than
4.5 ms.

ERR 718: | SWEEP TIME Sweep time cannot be shortened than 4.5 ms because this unit is

in the ID marker mode or in the zoom mode.
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SPECTRUM ANALYZER
OPERATION MANUAL

A.4 List of Massages

{cont'd)

Error code Message : Description

ERR 731: | NG PEAK LST PHS mode cannot be set because now is in the peak list mode.

ERR 732: | NG PEAK LST Others than the single sweep cannot be set because now is in the
peak list mode.

ERR 733: | NG PEAK L3T Functions using the marker cannot be executed because now is in
the peak kst mode.

ERR 734; | NG PEAK LST TV monitor screen cannot be set because now is in the peak list
mode.

ERR 750: NG PICTURE Peak list cannot be displayed because the TV monitor screen.

ERR 900: |NO LOCK DET [ Center freguency ssetting cannot be performed correctly.

ERR 901: | OVERLOAD! Overloaded signals were input.
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SPECTRUNM ANALYZER

OPERATION MANUAL
Alphabetical Index
ALPHABETICAL INDEX

[A] CARRIER .................... 11-55

AMARKER ... ........ ... ..., 7-26  Carrier signal level measurement . . .. 8-41

Cautions in Handling Memory Card . . 5-29

1] Center channel ................. 11-54

1 dB gain compression point .. ... .. 6-5 Center Frequency ............... 7-2

Channel AUTO ................. 11-54

[A] Channelinput .................. 11-54

AC Qperation . ................. 26 Channelsetup ................. 8-4,

AC power requirements . .......... 2-7 9-1,

AC/DC adapter ................. 2-8, 9-5

2.8 Channelsetup 1 . .............. 11-31

Accessories of List .............. 1-3 Channelsetup I ............... 11-31

ACP GRAPH . ... .. ... ... ... ... 6-35 Channel Table Allocation .......... 9-19

ACP POINT . ... oot 6-34 ChanneltableinChina ........... 9-31

Adjacent Channel Leakage Power (ACP) Channel table in east Europe . ... ... - 9-33

Measwement .................. 6-32 Channel table in France .......... 9-36

Adjacent spurious .. ... . e A-4  Channel table inftaly ............. 9-40

Adjustment of TV Menitor Screen .. . . 8-5 Channel table in Japan ........... 8-20

AM Signal Analysis .............. 6-16 Channeltablein Korea ........... 9-41

Analyzer Control Key Functions . . ... 51 Channel table in Malaysia ......... 9-43

Analyzer Features and Specifications . 1-1  Channel table in Singapore .. ...... 9-43
ANTGC . e e 7-63 Channeltable in US.A ........... 9-43 .

Antenna Factor Correction ... ...... 7-89  Channel table in west Europe ... ... 9-49

ATT 6-3 Channel Table List by Country ... ... 9-20

AUTO .o 9-21 Channeltable of BS ............. g9-18

Average display noise level ........ 6-6  Channel table of CS (Japan) ....... 9-19

Averaging Mode ................ 722 Channeltable of UMF ............ 9-17

Channel table of VHF ... ... ...... 9-17

[B] Channel Table Title by Band ....... 917

Bandwidth Accuracy .. ........... A-6  Checking Accessories ............ 21

Bandwidth Selectivity ............ A-6  Checkingthefuse .............. 2-10

Bandwidth Switching Accuracy ... ... A6 Cleaning ..................... 2-4

Battery Check Function ........... 7-80 ClearScreen ... 10-7

Battery Operation ............... 2-6  Color definition window screen . . .. .. 7-15

BLANKmode .................. 7-20 COLORNTSC/PAL . ............. 11-55

BRIGHT ...... e e 11-65  Color setting window ............. 7-18

Burst Signal Spectra ... ..... ... .. 6-43 Colortablemode ............... 7-17

Command Syntax {Listener) ........ 11-8

<] Communication port close setting .. .. 5-36

Calculation Modes  .............. 7-24  Communication port open setting . . .. 5-36

Calibration Function ............. 7-83  Communication Port Setting . ...... 5-34

Calling from the memory card . ..... 8-9  Condition of Memory Card .. ....... 5-18
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OPERATION MANUAL

Aiphabetical index

CONFIGKkey .....cvviniionnn..
Configuration (CONFIG) Function . ...
Connecting BPF ................
Connection . ....... ... .. ...,
Connection of second order harmonic

distortion measurement . ... . ... ...
Connection to personal computer . . ..
CONTRAST . ... .. i
Control codes for status byte . ......
Control codes for status byte . ......
Copy Function . ................
Couple Key ............. ...,
CPU check function .............

[D]

Data Communication Errors ... .....
DATAENTRY section ............
Data flow control setting .. ........
Datainput ....................
Datalength setting ..............
DATE Function .. ...............
dB Conversion Formulas .. ........
DC power supply connection diagram .
DC Power Supply Operation .......
Defining the Delimiter ............
DELAY POSITION ..............
DELAY SWEEP TIME

Delimiter specification codes ... ...
Details on Screen Display .........
Display division selection ..........
Display legends . ...............
Display of TV Monitor Screen ......
Dynamicrange .............. ...

EMI
Environmental Conditions . ........
Examples ordataentry ...........
Exceptional Processing ...........
External DC powercable . .........

FASTmode ............. ... ...
FM signal analysis . ... ..........

5-52
5-3
5-35
4-7
5-34
7-75
A-8

2-9
11-7
7-41
7-41
11-7

7-69
B-21

Frequency Measurement ... .......
Frequency Respomse . ...........
Frequency setup ................
Frequency Span ... .............
Frequency Span Setup . ..........

Front Panel

Function Descriptions . ...........
Functionsection ................
Functions of the SHIFT Keys .......
Functions of the Fundamental Keys

Fuse ....

Gain Compression .. ............

Glossary .

GNDterminal ..................

GPB ....

GPIB Address  .................
GPIB bus configuration . ..........
GPIB Command Codes . ..........
GPIB connector pin assignment . . . ..
GPIB interface codas ... .. ... .. ..
GPIB Specifications . ............

fH]

Handling Precautions of Tracking

Generator

Harmonic Distortion Measurement
Higher Harmonic spuricus . ... ... ..

HUE NTSC

IFBandwidth ..................
In Ocecurrence of a2 Trouble .. ... ...
Initial Power-up . ................
Initial value of save conditions . ... ..
initializing the Analyzer ...........
Input Attenuator (ATT) ...........

Instaliation

Interval iime setting ..............

Label Function .................

Label menu

6-10
A3
8-4

9-21
3-1
7-1
5-2

7-1
2-10

A-2
A-1

11-1
11-7
11-3

11-32
11-4
11-6
11-3
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11-55
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11-7
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5-36
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SPECTRUM ANALYZER

OPERATION MANUAL
Alphabetical Index
Level Measurement ............. 6-11 [N]
LBL ... e 7-62 Noise level measurement . ... .. ... 6-42
Limit Line Function .............. 7-91  Noise Sideband . ............... A-5
List of Control Character Codes . . . .. 5-38 Noise/Hz measurement .. ... ... ... 7-29
Listof Massages ............... A-16  Normal Marker Frequency Measurement 6-10
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PHS-ID DEMODULATION FUNCTION

1.1 Overview

1 CHAPTERProducts overview

This chapter provides a brief explanation of PHS-ID demodulation function.

1.1 Overview

U3641PHS has the PHS-ID demodulation function to demodulate logic control channe! signal of
personal handy-phone system (PHS) and to detect base station 1D number. Combined with spec-
trum analyzer signal analyzing function, it displays signal level and 1D code on the waveform meas-
urement screen.

B Functions

Jun 10/97

ID triggerStarts sweeping after agreement between specified ID code and measurement-
demodulated ID code. ID code can trigger-register the input from keys and the measure-
ment data.

ID listDisplays the list of measurement resulis.
Display items:Cl, CS-ID, PS-ID, level, time between 1Ds.
Display type:Hexadecimal Selection of right/left alignment.

ID markerPuts the cursor on a signal on the measurement screen and displays ID code of
the signal.

Channel setting Can set the measuring frequency by PHS channel {carrier number).

Level measurementCbtains median value, average value, maximum and minimum value.

1-1%






PHS-1D DEMODULATION FUNCTION

m
2.1 Accessories

2. Accessory (sold separately)

This chapter provides an explanation of accessories for PHS-1D demodulation function.

2.1 Accessories
H Antenna for PHS

Apr 1/96

Type - 3XAK0618

Frequency 1895 to 1918MHz

Antenna type W2 x 2 steps collinear

Directivity Non-directivity in a horizontal surface
Impedance Nominal impedance 50

V.S.WR 1.5 0orless

Gain 4 + 1dBi

Connector for antenna
it is used when antenna for PHS is already prepared.

Type 4XAMODO1
Connector SMA J-J
Pass losses Under 0.1 dB

Magnet stand
It is used to fix antenna for PHS to car roof, efc.
Feeder 3 m with NP connector

Coaxial flexible cable

It is used as an extension cable of antenna. A conversion adaptor (NP-SMAJ) is needed for
the connection with RF field analyzer. '

Type TCF358HAA1500, TCF358HAAZ000
Connector SMA
Cable length 1.5 m (TCF358HAAA1500)

2m (TCF358HAAA2000)

2-1



PHS-ID DEMODULATION FUNCTION

2.1 Accessories

W Memory card
It is used to save setting/measurement data.

Type/capacity AD9507/64KB
A09508/256KB
A09509/2MB

Memory type SRAM

B Band-pass filter
It controls unwanted signal level such as television signal.

Type A04210
Connector NP-NJ
Pass losses typ. 1 dB (1895 to 1918MHz)

B Conversion adaptor
NP-TNCJ N plug — TNC jack
NP-SMAJ N plug — SMA jack

Antenna for PHS

Connector for Antenna

. e o8
1.9GHz BPF N-SMA Dol

SMA cable .
@ TNCP-SMAJ
¢ Conversion adaptor
JEPR— i {Attached to Magnet stand)
B .
| Rl

NP 3m e —

Magnet stand

Figure 2-1 Accessories

2. Apr 1/96



PHS-ID DEMODULATION FUNCTION

3. Panel

This chapter provides an explanation of front panel and basic dispiay screen.

3.1 Front panel

3.1 Front panel

Two exclusive key switches are set to operate PHS-ID demodulation function.
(1) PHS key

{(2) AUTO key

Enters into PHS-ID demodulation mode (hereafter PHS mode). In the
PHS mode, soft menu of PHS mode is displayed.
In the PHS mode selected, LED lamp lights up.

The measurement is performed under the specified conditions and
the measured results are stored in the memory card.

The following keys have additional changes of functions to the standard specifications.

(3) CENTER key

(4) MEAS2 key

Selects input mode of the center frequency.
Setting can be performed by frequency and channel {carrier number).

The function is changed with PHS mode ON/OFF.
In PHS mode, functions such as ID-MKR function, median computa-
tion, and average value are selected.

In ID code input, FUNCTION keys are assigned to hexadecimal digits, A, B, C, D, E, and F.

A : CENTER
B: STOP
C: CPL
D: REFLEVEL
E: MENU
F : START
(i ~ )
e o o o ﬂ LR
o N
AN 4 D
&)
(¢)
APBNTEST L4941 AF FIELD ANALYZER 1ou-r.aam
INPYT Bog
’ > )
L 2 +27aBm WAX
- ./

Apr 1/96
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PHS-ID DEMODULATION FUNCTION

" Sc

3.2 Screen

B Standard screen

Vertical 10 scales

el
iR
gE

ﬁﬁﬁéﬁiﬁ

Vertical 8 scales [

ID trigger

. Up/
setting code

DOWN

Demodulation code of signal || CS-ID periodicity
specified by ID marker

ID trigger and ID marker code displays

ID trigger T?: [C]] CS-ID ] PS-ID ]
Selecting ID or SYNC CS-ID for the trigger inverts the display.

IDmarker MK § [CI || C&-D ] PSID |
L, 7 shows down and up.

——Id When it matches with trigger code, the display is inverted.

3-2 Apr 1/96



PHS-ID DEMODULATION FUNCTION

3.2 Screen

List display

Right-aligned (R), Left-aligned (L)

f.

Trigger conditions
Set ID code Up or Down

Demodulation code
Cursor line is an object
of trigger setting.

Uup
DOWN

B |nthe case of DISP IDI ON

[c'1| [CSI—IDI |PSiIIﬂ

- [LEVEL] [TIME[

When PS-ID is detected —|
Code after PS-ID

When PS-ID is not detected —»
C_ode after CS-ID

Apr 1/96



PHS-ID DEMODULATION FUNCTION
?2 Screen

M DISP CRC ERR OFF

When CRC error is detected,
code is not displayed. {-----) is
displayed.

B DISP CRC ERR ON

Even when CRC error is
detected, code display is per-
formed. “+" is displayed at the
end of the code to show CRC
error.

3-4* Apr 1/96



PHS-ID DEMCDULATION FUNCTION

41To rﬁeasure the up and down levels of 12 chs (1898.45 MHz)

4. Measurement example

This chapter provides an explanation of PHS-ID demodulation functions measurement with

examples.

4.1 To measure the up and down levels of 12 chs (1898.45 MHz)

(1)

(2)

Apr 1/96

Set channel.

CENTER ‘

UNIT
4 pHz/CcH

(Default: Hz)

Each time it is pressed, the setting is switched alternately.
Select [CH] here.

HI-SENS
ON/OFF

@5 » Soft menu

Input of 12ch: () Enter key ( Cuzyor Ceor (e or (ai))

Select (ON) pre-amp according to the input level.

(Default: OFF)

Each time it is pressed, the setting is switched alternateiy.

Enter into PHS mode.

ID LIST
& SET

N

TRIGGER
VIDEC

SWEEP
TIME

5

DSP LINE
ON/OFF

LIST
SETUP

(=1}

PHS
OFF

4-1



PHS-ID DEMODULATION FUNCTION
4.1 To measure the up and down levels of 12 chs (1898.45 MHz)

(4) Set up list display (measurement result display).
e w |4 ST
)™ 5 setup

* The followings are set up to perform the up and down measurement.

Trigger ID
CS-ID Align
Sort

Cont Meas :
Disp CRC ERR:
DispID | H

/Move the cursor to [UW] with .

ID Filter .

Select [UP&DOWN] with 14 SEE._IiCT

(5} Return to PHS menu screen.

6] RETURN

(6) Display measurement results.

PHS .
ID LIST M
B O % SET B (Measurement result)

v

4-2 : Apr 1/9¢



PHS-ID DEMODULATION FUNCTION
4.2 To ID-trigger at a specified base station

4.2 To ID-trigger at a specified base station

Specified base station number (self-supporting system)

System alerting code 29bit Additionat ID 13bit
[ 11 i
CS-ID: 0000 | 1001| 0001 | 1010 | 0010 | 1011 | 1100 | 0101]| 0101, 1110 01 00§
Left-aligned : © 9 1 A 2 B C b 5 E 4

CS-ID: 00| 00| 0010| 0O100| 0110 | 1000 {1010 | 111311 [ 90001 | 0101 | G111| 1001
Right-aligned : 0 - 2 4 6 8 A F 1 5 7 9

(1) Setfrequency or channel.
| UNIT When left aligned,
» 4] Hz/cH (Default: Hz) LSB is 0’94’ 8,C

When right aligned,
MSBis0,1,2,3

(2) Select {ON} pre-amp according 1o the input level.

MEAST HI-SENS
ON/OFF (Default: OFF)

{3} Enterinto PHS mode.

PHS

(4) Select an input format of the specified base station and a list display format.

PHS LIST
E_ )W |5 serue

@® TriggeriD: Cl..- OFF
CS--ON
PS - OFF

Trigger ID
CS-ID Align
Sort
Cont Meas :
Disp CRC ERR:
DispID !}
D Filter

Move the cursor with .

Move it with @ @ .

Select it with|{1| SELECT
—

Apr 1/96 4-3



PHS-ID DEMODULATION FUNCTION
4.2 To ID-trigger at a specified base station

Select an input and a display format.

@ CS-IDAlgn : LEFT orRIGHT
@ Sort : TIME or LEVEL
Cont Meas : OnorQFF
Disp CRC ERR: Onor OFF
Disp ID | : OnorOFF
ID Filter : OnorQOFF ,
uw : UP or DOWN or UP&DOWN

Refer to page 5-7 for details

Return to PHS menu screen with | 6 RETURN

(5} Input the specified base station number.

ID LIST

PHS
GO |1 "ser

There are 3 ways 1o input it.

ke

® To select ID from the measured results (list display) in the list to trigger.

Move the cursor to
a base station to

specify with ’ _

Cursor line

. LIST . . .
Fressing (1 IDTR? sets ID shown in the cursor line to trigger.

4-4 Apr 1/96
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PHS-ID DEMODULATION FUNCTION

To ID-trigger at a specified

@ To input with the ten keys and the function keys.

Use numeric keys for 0 to 9 of hexadecimal. The function keys are assigned to A- F

as follows.

(&)
SPAN @
SIEiouolllic

PHS ID LIST :
G W1 aser |WP

ID TRG
INPUT

CS&-ID Align: In the case of RIGHT

HOOE
398

1918

Enter keys
Press one of them.

896

an o o e e TP 1) o0 a0 an e R en Waw Nen Ve,

® To specify a signal from the measurement screen with 1D marker and to trigger iD code

of the signal.

. R MEAS2
Display 1D marker with Q* 1

Move the cursor with @ @ and specify the signat.

ID MKR
ON/OFF

The signal ID code is displayed as shown in the figure.

ID code of the marker is set to |D trigger with

MKR —»
iDTRG




PHS-ID DEMODULATION FUNCTION
4.2 To ID-trigger at a specified base gtation

{6) Return to PHS menu screen.

6| RETURN

(7) Select ID in the trigger selection mode.

PHs TRIGGER
@ ’2 VIDEO » 3 ID

CAUTION!

When the specified base station triggers, Sync CS-ID trigger can be used as well. Sync
CS-ID trigger is kept on at the base station cycle even if trigger cannot be detected because
of the specified base station signal level down or interference.

4-6 Apr 1/96



PHS-ID DEMODULATION FUNCTION

4.3 To measure burst error rate base station.

4.3 To measure burst error rate of the specified base station.

(1) Setfrequency or channel.

CENTER UNIT
W 4| kzrcH (Default: Hz)

(2) - Select (ON) pre-amp according to the input level.

MEAR » HI-SENS
1| ONOFF | (Default: OFF)

(3} Input the specified base station.
PHS

@» ID LIST

& SET

CAUTION!

1. When CS-ID has already been input as trigger 1D, the measurement is performed to the
base station.

2. As the burst error rate measurement is performed based on the specified base station
cycle, the measurement continuity may be lost by setting wrong cycle with low level or
interference wave. Refer to the setting cycle shown in the lower right of the screen.

-k

(4) Select burst error from MEAS 2 menu.

MEAS2

C o |6 'NEXT | mp |1} BRSTERR

ON/OFF

+ Input measurement number of times with ten keys. (Default 10 times)

* Select |° SITSATF:;I-P when measurement is restarted.

Apr 1/96 47



PHS-ID DEMODULATION FUNCTION 7
4.4 To display the list of base stations of specified users’ ID codes.

4.4 To display the list of base stations of specified users’ ID codes.

Users” 1D code Simultaneous alerting
ghit area number Additional ID

[ 11 H 1
cs-|D:|oE1 0110011 | N bit (33-N)bit |

(1) Setfrequency or channel.

UNIT
W 14 hercn (Default: Hz)

(2) Select (ON) pre-amp from the input level.

MEAST HI-SENS
ON/OFF (Default: OFF)

{3} Enter into PHS mode and set up the list display.
PHS » LIST
™ |5 setup

Set up as follows.
uw : DOWN ...... Detect the down channel.

ID Fiter : ON. -+ --- Detect only the data setat |3 '?N':,LJ.F‘

Move the cursor with ]

 Specify with |3 '2FLTB

input user’'s 1D number.
Move the cursor with @ .

Note:
“*"means 0orl.

Input () of ten keys for *,
() of ten keys for 0,
and () of ten keys for 1.

4-8 Apr 1/96



PHS-{D DEMODULATION FUNCTION

4.4 To display the list of base stations of specified users’ ID codes.

PHS
LisT 3| IDFLTR ID FLTR
o) W s SETUP » wput | [1] BIN/HEX | Selection of binary system
2 input/hexadecimal system
input.
3
4
5
6| RETURN
@ C8 Bk ok ok kok ok ok ok ok
Binary (BIN} input 1
1 EI,?NIT,LJSX -+ - Select HEX input.
@ C8 0 % kok ok ok ok ok ok

Apr 1/96

Hexadecimal (HEX) INPUT B

®@ C5: 0 10611 % ok ok ok

A

@ CS: 0 1011 0011 Hkkk

{4) Return to PHS basic menu.

6 RETURN 6| RETURN

Hereatfter, displaying ID list with left-aligned, only the codes of CS-ID with 59 at the head

remain.

Input CS-ID — Output CS-ID —
56789ABCDEF 59876543210
59876543210 I 59901234567
543210FEDCB .

59901234567

4-9



PHS-ID DEMODULATION FUNCTION

4.4 To display the Iistnof base stations of specified users’ ID codes.

4-10*

ID list

The creation of list:

Create ID list each time after the completion of sweep. In order to get a match between mea-
surement waveform data and list data in FREE RUN trigger mode, use SINGLE sweep
mode.

Level measurement:

Level in ID list shows 1 center point level of the slot.

The level is calculated from waveform data. Therefore, the point data outside the scale range
cannot be measured.

RBW Use it with more than 300 kHz.
swp time Use it with less than 400 ms. However, use it with under 100 ms when burst
waveforms are adjacent on the screen. (due to horizontal axis resolution)

Time display on the list:
Time differences between slots UW-detected are displayed. When the specified base station
slot is UW error in Sync CS-ID mode, time is not dispiayed.

Data number:
Maximum is 300. Data after 301 are junked.

ID marker
ID marker is positioned for the display based on ID list. The marker cannot be moved to

undemodulatable signal. Also, when the trigger mode is FREE RUN, the display waveform
and |D marker are not matched. '

Apr 1/96



PHS-ID DEMODULATION FUNCTION

5.1 Qutline

5. Explanation of Functions

This chapter provides an explanation of PHS-ID demodulation functions.

5.1 Outline

The functions are as follows,

(1)
(2)
(3)
(4)

(%)

(6)
(7)
(8)

Apr 1/96

To set and combine optical CI/CS-ID/PS-ID code as a sweep trigger.
To set frequency with channel input corresponding to PHS carrier number.
To demodulate PHS channels successively and detect signals by auto-scan function.

ID list function displays ID code of measured signal, level, and relative time.

« To sort time and level in order for the list display.

+ To select right-aligned or left-aligned in hexadecimal for ID code display.

» To display only the signals with over the specified level by using the display line.

+ To display only wanted |D-code signals from measurement signals by using ID filier
function.

ID marker function displays {D code of measurement signal.
* To set ID marker value to ID trigger.

To measure a wanted signal in minimum sweep time by using ZOOM function.
To measure the down CS-1D cycle.

To perform cumulative operation with measurement data.

* Measurement of down CS burst error rate

+ Median value processing of down CS receiving level

» Average value processing of down CS receiving level

* Maximum and minimum values processing of down CS receiving level



PHS-ID DEMODULATION FUNCTION

5.2 Soft menu configuration

PHS

m PHS p )

Pressing this key enters into PHS mode, and the screen like Fig. 5-1 appears.
LED lamp lights to show it is PHS mode.

. PRD:S . pOms

Figure 5-1 PHS Mode Screen

In PHS mode, the followings are set.
+ Frequency span to zero span.

* Display range to 8 div.

* Level unit to dBuV.

Note 1: Manual mode cannot be set in PHS mode,
2: Limit line function cannot be used in PHS mode.
3: In the PHS mode, use the trace A mode for saving the ID list or for using the IM marker.
4: When frequency span is set to other than 0, PHS mode is released.

5-2 _ Apr 1/96
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PHS-1ID DEMODULATION FUNCTION

5.2 Soft menu configuration

ID fist of signal measured and demodulated in 1 sweep time is shown.
Fig. 5-2 shows an example.

Display of ID LIST

It shows the list of data which is processed in burst, error, median,
average value, and maximum/minimum modes ON. When you want to
display ordinary ID list, set these modes to OFF.

LIST —»
IDTRG

IDTRG
INPUT

Figure 5-2 Display of ID list

Sets ID code displayed on the cursor line of ID list to [D
trigger.

However, the code with CRC/UW error cannot be set to
the trigger.

Becomes ID trigger ID input state. Pressing this key
again releases the input state. .

After completing ID input, be sure to release the input
state. GS-ID and PS-ID numerical value must be input
with hexadecimal number. Press the unit key to define
input data.

Press only the unit key for CI/CS/PS input switching.

Note: During inputting ID number, ordinary keys cannot
be operated.




PHS-ID DEMODULATION FUNCTION

5.2 Soft menu configuration

RETURN

TRIGGER

VIDEC

Panel key and numeric value input
Use numeric value kKey for 0-9 of hexadecimal number.
Function keys of A-F are assigned clockwise.

A = CENTER |

32 sror
C=CPL @
D = REF LEVEL

E = MENU _ @ @

F = START

Finishes displaying ID list.

Selects trigger mode.

b

FREE RUN

VIDEO

Figure 5-3 Trigger menu

Sets the trigger mode to FREE RUN.

Sets the trigger mode to VIDEO.
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"5.2 Soit ' '

3 b Sets the trigger mode to ID.

ID code which is set now is displayed on the scresn as
shown in Fig. 5-4. When the trigger mode is set to ID,
“TR” character is displayed inversely.

Trigger code

Figure 5-4 ID trigger mode

a| 2ANC | sets the trigger mode to SYNG GS-ID.

The functioning of SYNC CS-ID

Generates internal trigger signal synchranizing to the set
CS-ID {(DOWN) cycle. ,
Specified ID signal can be observed even if ID could not
be detected because of the signal level down, etc.

The delay time for changing the display position can be
set in SYNC CS-ID mode.
The range of the setting is the minimum value to ID cycle
time.
Minimum value:
35ns at the condition of sweep time < 4.5ms
50ns at the condition of sweep time = 4.5ms
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5.2 Soft menu configuration

5-6

[=;]

RETURN

SWEEP

TIME

i

DSP LINE
ON/OFF

Sets sweep time.

CAUTION!

1.

Confirm that ID cycle is measured correctly before
setting SYNC CS-iD.

If 1D cycle cannot be measured, SYNC CS-ID trigger
cannot be sel. .

When ID demodulation cannot be performed for a long
time due to measurement accuracy of cycle, the dis-
play position of observation signal is changed.

Use the irigger conditions with CS-1D (DOWN). if (UPj,
it becomes (DOWN) forcibly.

Delay sweep and zoom function cannot be set in
SYNC CS-ID mode.

Ends the trigger mode selection.

SWP can be set in the range between 4.5 ms and 1000 s.
The function is the same as SWP in CPL menu.

Switches display/non-display of the display line.
The function is the same as DSP LINE ON/OFF of MENU key.
Displaying the display line, the signals under the level are not dis-

played in the list.
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5.2 Soft menu configuration

5 L'SS.E UpP Sets measurement conditions and display conditions for trigger 1D set-

ting and ID list creation.

Method of SETUP operating

Figure 5-5 List setup menu

TRIGGER ID Decides valid/invalid of the code set as a trigger condition,
Combination of Cl/CS-ID/PS-ID and up/down can be specified.

1 SELECT
= | Selects ON/OFF and UP/DOWN.
@ C@ ------ Selecis Cl, CS, PS, or UW.
CAUTION! .
When SYNC CS-ID is selected in trigger mode, this mode is set tc down
CSs.

When SYNC CS-ID is released, the previous selfing is restored.

kS

Apr 1/96
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5.2 Soft menu configuration

CS-1b Align

Sort

Cont Meas

Disp CRC ERR |

Disp ID |

5-8

CS-ID code 42 bits is displayed with hexadecimal 11 digits.
Then, selects the display of left-aligned or right-aligned.

1 SELECT
O Selects LEFT/RIGHT.

Selects a way of ID list display order.

The selected items are time order and level order.

When outputting (GPIB/SAVE) to the outside, it is output with the con-
dition sorted.

1| SELECT
= | Selects TIME/LEVEL.

Selects to perform the measurement contentiously with 1D list dis-
played.
The selected items are ON/OFF.

1| SELECT
- | ... Selects ON/OFF.

When an error arises at CRC check, the code display becomes (----)
for OFF setting.

For ON setting, the error code is displayed as it is.

In order to identify the code correct, “+” is added after PS-ID code.

1 SELECT
- | . Selects ON/OFF.

All the information of 62 bits after the control channel format CS-ID is
displayed.

4| sELECT

> | . Selects ON/OFF.

Apr 1/96



PHS-ID DEMODULATION FUNCTION
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ID Filter

uw

5.2 Soft menu configuration

Sets up the display conditions of measured 1D code.
Only IDs which match to the display conditions can be displayed.
This mode has no relation to left-aligned or right-aligned.

input method of ID filter

tD filter input is performed in bits. The display is also in bits.
Regardless of “**, 1, and O, it is displayed.

When “1” or “0” is specified, the specified bit data, the bit patterns of
measured codes, and the matching codes are displayed in the list.

Key S?S?T\;nent - * 30
i’ :9 ‘: OégNTER @
L= e NGO
D REFLEVEL @ @
S

Input mode

BIN/HEX
The cursor moves in bits to specify BIN with 1, 0, or {.) keys.
The cursor moves in 4-bits to specify HEX with O to F, or {.) keys.

Key operation

1| SELECT

> | Selects ON/OFF.

------------ By BINJHEX setting, the cursor is moved
horizontally in 1 or 4 bits.

@ @ ------ The cursor is moved vertically.

Slects UW up/down to be shown in ID list.

;| SELECT

> Selects UP, DOWN, or UP & DOWN.
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Soft menu configuration

AUTO

m AUTO (O

Performs the measurement based on the set up measurement conditions and saves the
results into memory card.

5-10

1| CANCEL Cancels auto-measurement start.
3 g:g&% Registers the setting conditions to perform auto-measurement.
The setting conditions specify a file saved in the memory card. The set-
ting number to be registered is up to 9.
1| ENTER Registers a file in memory card to the setting condition
register.
2| DELETE | Clears the setting condition register.
5 CAg?g RV Specifies a drive of card having a file to be registered.
6/ RETURN | Returns o the previous screen.
Key operation
@ @ . . . .Specifies the register number.
----------- Specifies the file in memory card.
5| CARD DRV . _
A/B Specifies the memaory card drive {o save data.

After the measurement, saves the data into the specified drive. Specify
the items and forms to save at SAVE ITEM in SAVE menu.

In saving, file names from FILEQQO1 to FILE9999 are created automat-
ically.
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Apr 1/96

5.2 Soft menu configuration

= ?%: 8. 00us .

AUTO

Pressing @ makes a state of waiting for RCL No. as the above

figure.

RECALL
Inputting the register number specified at DEFINE

with ten-

key starts the measurement. After the completion, the measuremnent

data is saved in the memory card.

Pressing “0” key performs the measurement with the present setting.

AUTO

The waveform data and |D list saved by @ can get a maich even

after recalted by RCL.

ID list creation

ID list is created after 1 sweep. Therefore, pressing VIEW during
sweep may not get a match between the waveform and the fist.
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5.2 Soft menu conﬁguraio

MEAS2

m MEAS2 ()

~ ID marker

Marker ID FAERER e A

Figure 5-6 ID marker

IDMKR | *
| oN/oFF Displays 1D code of the signal specified with ID marker (vertical cur-
sor).
The marker number matches list display number.

ID marker is moved with @ @ key and :

When the marker is displayed, moving ID marker moves the marker
foltowing to 1D marker, and the signal and the level which are specified
with ID marker can be seen.

IDMKR ~p . IDMKR . IDMKR
2 IDTRG Select ON with |1 ON/OFF |’ then displays|2 IDTR_g

ID code of the signal specified with ID marker is set to trigger code.

*

4| ZOOM MD o _ .
ON/ OFF Minimizes (4.5 ms) the sweep time and enlarges the measurement sig-
nal.
When you want to change the sweep time, use MEAS1 DELAY
SWEEP function.
*. When the sweep time is shorter than 4.5ms, ID MKR ON/OFF and
ZOOM MD ON/OFF keys cannot be switched to ON.
}
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ZOOM

Apr 1/96

Select ON with (3 zogﬁg& , then displays zoom position and

4 ZOOM

Zoom position is moved with @ @ keys and . Enlarged
with ZOOM. Pressing ZOOM again, the previous sweep time returns.

The menu is changed to cumulative operation.

SELOTTN Y pabe s BAns

Figure 5-7 Cumulative operation menu

oy

BRST ERR

ON /oFr | Performs burst error rate measurement.

Burst error rate =

Error slot number/measurement (setting) number
Error slot number is the total number of the slot
where UW is undetected and CRC check error arose.

MEDIAN .
ON /OFF | Processes median.

Madian is the center measurement value in order of
decreasing size.
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5-14

AVG PWR
ON /OFF

MAX-MIN
ON/ OFF

START
{ STOP

RETURN

Processes average value.

Average value : After converting measurement valtue
(dBm, dBuV) to true value (W,V), divide the total by
the number of measurement (setting) and convert
the result to dB. This converted value is the average
value.

Processes maximum and minimum value.
Find the maximum value and the minimum value from all
the data obtained by measurement.

Starts/stops the above process.

Returns to the previous menu screen.

Measurements of BRST ER, MEDIAN, AVG PWR, and
MAX-MIN are performed to CS-ID (DOWN) which is set
to trigger.

Trigger mode is switched to SYNC CS-ID automatically.

Start of setting the number of measurement and
measuring

Setting each measurement to ON starts measurement
with the setting value which has already been set.

The setting value is changed with ten-key and {1
step), and @ @ key.

After the setting, start measurement. _

Press START/STOP to stop the measurement in the mid-
dle.

Pressing START/STOP in the stop state starts again.

Maximum setting value
BRSTERR: 999
MEDIAN : 300
AVGPWR: 300
MAX-MIN: 300
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5.2 Soft menu configuration

Apr 1/96

Center frequency can be set with frequency and channetl (carrier).

4| o | Switches input unit to Hz and CH.

5 PEISS'?H Displays 1 to 77CH frequency assignment table.

6 AgégN Scans signal in order of channel.
When demodulation signal is found, it stops at the channel.
Pressing AUTO SCAN again restarts the measurement.

Setting for measurement

RBW . 300kHz
SWpe 400ms
TRIGGER -------- FREE RUN

(Switch to HI-SENS mods if necessary.)
Measurement start channel
it depends on center frequency input mode Hz/CH.
Hz --.-. Starts from 1 ch.
CH ----- Starts from present setting channel + 1 ¢ch.

When signal is detected, it stops at the channel.
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" 6.1 GPIB code lis

6. GPIB

This chapter provides a description of GPIB code lists and examples of program, etc.

6.1 GPIB code list

Note: The following codes are about PHS-ID demodulation functions. For other codes, see
“List of GPIB Codes” in the operation manual.
+ U3641 Series Operation Manual
+ U4941/4341/4342 Series Operation Manual
Refer to the manual which you are using.

[Notes for the table]

* *in the listener code column shows the function which can input numeric data following to
code.

* + in the output format column shows that it can output plural data.

Each AUTO/MANUAL in output format column outputs 1/O.

Each ON/OFF in output format column outputs 1/0.

* v in the remarks column shows the initial value set after power-on.

» - shows unsuitable.

In the output format column, unit of frequency and time are used in Hertz (Hz) and second,

respectively.
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PHS
ON PHS ON PHS? ON/CFF
OFF PHS OFF
TRIGGER TRMD? 0: FREE RUN
2: VIDEO
7:1D
8: 8YNC CS-I1D
FREE RUN FREE PHS
VIDEO VIDEO PHS*
ID In
SYNC C5-ID & DELAY | SYCDLY*® SYCDLY? SYD
SWEEP TIME SWP PHS*
DISP LINE DL PHS*
iD LIST iDLIST? Refer to Fig. 6-1.
ID TRIGGER IDTRCI* * [IDTRCI? String
IDTRCS* IDTRCS? String
IDTRPS* IDTRPS? String
ID LIST IDLIST?
PHS CHANNEL PHSCH* PHSCH? Integer PCH
: -[CHUNIT? 0: Hz
1: CH
UNIT Hz CHUNFR
UNIT CH CHUNCH
AUTO SCAN ATSCAN
6-2 Apr 1/96
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6.1 GPIB code list

ID LIST SETUP

TRIGGER ID

]

PS

CS&PS
CI&CS
CI&PS
CI&CS&PS
Uw

Align

Sort

Disp CRC ERR

Disp |

1D Filter

uw

ID LIST SETUP
DEFAULT

TICS
TIPS
TICSPS
TICICS
TICIPS
TICCP

TIUP
TIDN

IDLEFT
IDRIGHT

IDTIME
IDLVL

IDCRC ON
IDCRC OFF

IDI ON
IDI OFF

IDFLTR ON
IDFLTR OFF
IDFLCI*
[DFLCS*
IDFLPS”

IDUP
IDDN
IDUPDN
IDLTDFT

TRID?

TRIDUW?

IDALIGN?

IDSORT?

IDCRC?

IDI?

IDFLTR?

IDFLCI?
IDFLCS?
IDFLPS?
iDFLEIN
IDFLHEX
IDUW?

: CI&PS
: CI&CS&PS

O 2Q
o
o
Q
&

0: UP
1: DOWN

0: LEFT
1: RIGHT

0: TIME
1: LEVEL

ON/OFF

ON/OFF

String
String
String

0: UP
1: DOWN
2: UP&DOWN
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6.1 GPIB code list

MEAS2

ID Marker

ON

OFF
ID Mkr — ID Trig
Zoom Mode

ON

OFF
Zoom Position
Zoom

MAX-MIN
ON
OFF

AVG PWR
ON
OFF

Median
ON
OFF

Burst Error
ON
OFF

Measurement number
of times
Measurement start
Measurement stop
CS-DOWN cycle

IDMK*
IDMK ON
IDMK OFF
IDMTOTR
ZMMD
ZMMD ON
ZMMD OFF
ZMPOS”

ZOOM ON
ZOOM OFF

MAXMS ON
MAXMS OFF

APMS ON
APMS OFF

MEDMS ON
MEDMS OFF

BSTMS ON
BSTMS OFF

IDMS*
MSST
MSSP

IDMK?

ZMMD?

ZMPOS?
Z00M?

MAXMS?

MAXMIN?
APMS?

AVGPWR?
MEDMS?

MEDIAN?
BSTMS?

BSTERR?
IDMS?

PRD?

Refer to Fig. 6-2.

ON/OFF

Time
ON/OFF

ON/OFF

Level + Level
ON/OFF

Level
ON/OFF

Level
ON/OFF

Refer to Fig. 6-3.

Time

ZMP

MM

APW

MED

BST
MS

PRD

6-4
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6.2 Output format

ERROR Uw D LEVEL TIME

CR and LE H>

0:0K 0:UP CHCS5+P8 999 : When the [evel cannot be got.
1:CRC ERROR 1:DOWN Cl+Cs

2 : UW ERROR Cl+CS+PS+l

5: NO DATA Cl+CS+l

(Shows the end of data.)

Figure 6~1 Output format of ID list

1D
(o G STRINGS | CR and LF F—>
Cl+CS+PS
(1) Gl+CS
; Cl+CS5+PS+l
0:OFF S
G: 0K 0:UP
1:CRC ERROR 1 :DOWN
2 : UW ERROR

Figure 6-2 Output format of ID marker

NumseR HCOH numeer (- numBer-C) NumeeR H cR and LF >

Burst error rate All data number UW error number CRC errer number
(%)

Figure 6-3 Output format of burst error measurement result
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8.3 Status list

6.3 Status list

0 1 ~ When UNCAL is generated, 1 comes up.

1 2 When calibration ends, 1 comes up.

2 4 When sweep ends, 1 comes up.

3 8 When average comes to the set number of times, 1 comes up.

4 16 When plot output ends, 1 comes up.

5 32 When error arises in message code of this function, 1 comes up.
6 64 Undefined.

7 128 Undefined.

The following contents are added to the third bit of normal status byte.

Auto scan; When scan function ends, 1 comes up.
(Signal may not be found.)

Burst error measurement:  When the measurement completes up to the set number of
times, 1 comes up.

Measurement of median:  When the measurement completes up to the set number of
times, 1 comes up.

Measurement of average power:
When the measurement completes up to the set number of
times, 1 comes up.

Measurement of Maximum and minimum values:
When the measurement completes up to the set number of
times, 1 comes up.

6-6
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6.4 Examples of progra

6.4 Examples of program

N-88BASIC of PC9801 series produced by Nihon Denki is used for the following examples of
program.

® Setting example of ID trigger

10 ISET IFC: ISET REN

20 PRINT @8;” TICCP” Set trigger ID to CI/CS/PS.
30 PRINT @8;”IDTRCI/5/" Set CI trigger.

40 PRINT @&;"IDTRCS/123456789RE/" Set CS trigger.,

50 PRINT G8;"IDTRES/1234567/7 Set PS trigger.

60 PRINT 28;"ID” Set trigger mode to ID.

70 END

® Examples to read ID trigger

10 ISET IFC: ISET REN

20 PRINT @8;"IDTRCIL?" Read CI trigger.
30 INPUT @8;CIS

40 PRINT @8;"IDTRCS?" Read CS tCrigger.
50 INPUT @8;CS$

60 PRINT @8;"IDTRPS?" Read PS trigger.
70 INPUT @8;PS$

80 END

® Setting example of ID filter
Only the IDs that Cl is 5 are listed. (Any ID is listed for CS/PS.)

10 ISET IFC: ISET REN

20 PRINT @8;"IDFLHEX" Make input mode of ID filter to
hexadecimal number,

30 PRINT @8;"IDFLCI/5/" Set CI filter.

40 PRINT @8;"IDFLCS/****dx*kkukxnsk /01 GCor ©f Filter.

50 PRINT (@8;"IDFLPS/****%&x%/jn Set BPS filter.

60 PRINT @8;”IDFLTR ON” Set ID filter toc ON.

70 END
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TR
6.4 Examples of program

® To perform auto-scan function

10 ISET IFC: ISET REN
20 PRINT @8;7527

30 PRINT @8; "ATSCANY
40 *LOOP

50 POLL 8, S

70 END

60 IF (S AND 8}=0 THEN GOTO *LOOP

Clear status byte.
Start auto-scan.

Read status byte into variable s.
Loop till 1 comes up at the third bit.

® To perform burst error measurement (Refer to Fig. 6-3 for the output format.)

10 ISET IFC: ISET REN

20 PRINT @8;”HDO"

30 PRINT @8;”52~

40 PRINT @8;“BSTMS ON"
50 PRINT @8&;”IDMS 20ENT”
60 *LOOP

70 BPOLL 8, &

90 PRINT @8;”BSTERR?"
100 TNPUT @8;PER,CNT, UW, CRC
110 END

80 IF (S AND 8)=0 THEN GOTQ *LOCP

Header OFF.

Clear status byte.

Set measurement mode of burst error to ON
Set measurement number of times to 20.

Read status byte into variable s.
Loop till 1 comes up at the third bhit.
Read measurement result.

® To perform measurement of median

10 ISET IFC: ISET REN

20 PRINT @8;”HDO"

30 PRINT @8;7s27

40 PRINT @8;"MEDMS ON”
50 PRINT §8&;7IDMS 20ENT”
60 *LOOP

70 POLL 8, §

90 PRINT @8;"MEDIAN?Z”
100 INPUT @8;MED
110 END

80 IF (S AND 8)=0 THEN GOTQ *LOCP

Header OFF.

Clear status hbyte.

Set measurement mode of burst error to ON
Set measurement number of times to 20.

Read status byte into variable s.
Loop till 1 comes up at the third bit.
Read measurement result.

6-8
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54 Examplos of program

® To perform measurement of average power

10 ISET IFC: ISET REN

20 PRINT @8&;"HDO” Header OFF.

30 PRINT @&8;"s2" Clear status byte.

40 PRINT @8;7APMS ONY Set measurement mode of burst error to ON
50 PRINT @8;*IDMS Z20ENTY Set measurement number of times to 20.
60 *LOCP

70 POLL &, S Read status byte into variable s,

80 IF (S AND 8)=0 THEN GQCTO *LOOP Locp £ill 1 comes up at the third kit.
90 PRINT €8;"AVGPWR?” Read measurement result.
100 INPUT @8;PWR
110 END

® To perform measurement of maximum/minimum values

10 ISET IFC: ISET REN

20 PRINT @8;~HDO” Header OFF.

30 PRINT @8;732"7 Clear status byte.

40 PRINT @8; "MAXMS ON" Set measurement mode of burst error to ON
50 PRINT @8;"IDMS 20ENT” Set measurement number of times to 20.
60 *LOOoP

70 POLL 8, S Read status byte into variable s.

8¢ IF (S AND 8)=0 THEN GOTO *LOQP Loop till 1 comes up at the third bit.
90 PRINT R@8; "MAXMIN?* Read measurement result.
100 INPUT @8;MAX,MIN
110 END

® To read ID of ID marker (Refer to Fig. 6-2 for the output format.)

10
20
30
40
50

ISET IFC: ISET REN

PRINT @8;"”IDMK S5ENT” Move ID marker to the fifth TD waveform.
PRINT @8;"IDMK?" Read ID of ID marker.

PRINT @8;ONOFF,ER, IP, IDS

END

®7To read ID list (Refer to Fig. 6-11 for the output format.)

10
20
30
40
50
60
70
80
50
100

ISET IFC: ISET REN

PRINT @&;"S2" Clear status byte.

*LOOP

BPOLL 8, S

IF (5 AND 4)=0 THEN GOTC *LOCP Loop till 1 comes up at the seceond bit.
PRINT @8;”IDLIST?" Read ID list.

*READID

INPUT @8;ER,UP,IDS,LEVEL, TIM Read ID data for 1 slot.

IF ER<>5 THEN GOTO *READID When ER becomes toe 5, the data ends.
END
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7. Specifications of performance

This chapter provides a description of specifications of PHS-ID demodulation function perfor-
mance.

Note: The following specifications of performance are about PHS-ID demodulation funclions.
For other specifications of performance, see “Specifications of performance” in the
operation manual.

» U3641 Series Operation Manual
+ U4941/4341/4342 Series Operation Manual
Refer to the manual which you are using.

® Incoming signal

PHS logic control channef (Except option)

* Based on RCR STD-28.

@® Level measurement

Pre-amp = ON +16dBuV to +67dBuv
(ATT = 0dB) (-21dBm to -40dBm)
Pre-amp = OFF +52dBuV to +107dbuV
(ATT = 10dB) (-55dBm to -0dBm)

* Sweep time is under 400 ms.

® [evel operating function

Median process, average process, maximum/minimum process

@ Trigger mode

Free Run, Video, ID, Sync CS-ID

® Measurement items
+ Base station/mobile station level measurement
+ Specified base station burst error rate measurement
+ Specified base station cycle measurement

® Function
+ Frequency channel set
» Measurement result list display
(CS-ID, PS-ID, ClI, |, ievel, and time)
+ [D marker
+ Auto-measurement (Saves measurement results into memory card.)
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RE0B08H

‘SESREBRROSRBRIPIION 8 .
7. Specifications of performance

® Recommended operation environment
10°C to 40°C
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A.1 PHS carrier frequency assignment

APPENDIX

This chapter provides a description of PHS carrier frequency assignment, memory card CSV
type, software menu list and display message list.

A1 PHS carrier frequency assignment

Carrier No. Frequency (MHz} Carrier No. Frequency (MHz)
1 1895.15 38 1906.25
2 1895.45 39 1906.55
3 1895.75 40 1906.85
4 1896.05 _ 41 1807.15
5 1896.35 42 1907.45
6 18596.65 43 1907.75
7 1896.95 44 1908.05
8 1897.25 45 1808.35
9 1897.55 46 1908.65

10 1897.85 47 1908.95
11 1898.15 48 1909.25
12 1898.45 49 1909.55
13 1898.75 50 1909.85
14 1899.05 51 1910.15
15 1899.35 52 1910.45
16 - 1899.65 53 1910.75
17 1899.95 54 1811.05
18 1900.25 55 1911.35
19 1900.55 56 1911.65
20 1800.85 57 1911.85
21 1901.15 58 1912.25
22 1901.45 59 1912.55
23 1901.75 60 1912.85
24 1902.05 61 191315
25 1902.35 62 1913.45
26 1902.65 63 1913.75
27 1902.95 64 1914.05
28 1903.25 65 1914.35
29 1903.55 66 1914.65
3o 1903.85 67 1914.95
A 1804.15 68 1915.25
32 1904.45 69 1915.556
33 1904.75 70 1915.85
34 1905.05 7t 1916.15
35 1905.35 72 1916.45
36 1905.65 73 1916.75
37 19(5.95 74 1917.05

75 1917.35

76 1917.65

77 1917.95
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A.2 Memory card CSV type

A.2 Memory card CSV type
M Binary type and CSV type

Binary type CSV type
Necessary memory size Small Large
(Trace 1 screen) 1.4kbyte 2.8kbyte (max)
Processing speed Fast Slow

B Examples of process by personal computer
An example of measurement data process by spreadsheet software (Microsoft Excel) of
Microsoft Co. is shown here.
The figure shows the file opened.

A and B columns: Trace data
C, D, and E columns: Setling data
F, G. H, and | columns: Limit line data

J, K, L, M, N, O, P, and Q columns: ID list

A B C D E

TRACE A TRACE B
- 2602 1724 LABEL
2323 1057 CE 19 | GHz
2604 1731 SP 0 | KkHz
2326 964 FO
2508 1713 REB ~40 | dBm
932 980 RO
1678 1732 DIV 10 | de/
1038 1618 AT 0| dB
1718 1711 HS ON
1076 1053 RB 3 | MHz
1698 1739 VB 3 | MHz
1044 1004 sSw 50 ms
1732 1699
F G R :
L1-TIME(sec) | L1-LEVEL(dBm) | L2-TIME(sec) | L2-LEVEL(dBm)
0.001 0.1 0.05 5
0.002 0.2 0.051 5.1
0.003 0.3 0.052 5.2
0.004 0.4 0.053 5.3
0.005 0.5 0.054 5.4
0.006 0.6 0.055 5.5
0.007 0.7 0.056 5.6
0.008 0.8 0.057 57
0.009 0.9 0.058 5.8
0.01 i 0.052 5.9
0.011 1.1 0.06 6
0.012 1.2 0.061 6.1
0.013 13 0.062 6.2
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oo RN
J K L M N O P Q
ERROR | UP(Q)YDOWN(1) | CI cs PS | LEVEL(dBm) TIME{ms)
0 1 A 48D159E26AC 1234567 -94.59 0
0 1 A 48D159E26AC 1234567 -94.22 5
0 1 A 48D159E26AC 1234567 -94.52 10
0 1 A 48D159E26AC 1234567 ~-94.91 15
0 1 A 48D159E26AC 1234567 -954 20
0 1 A 48D159E26AC 1234567 -93.16 26
0 1 A 48D159E26AC 1234567 -92.79 30
0 1 A 48D159E26AC 1234567 -94.77 35
0 1 A 48D159E26AC 1234567 -54.66 40
0 1 A 48D159E26AC 1234567 ~-94.3 45

@ Trace data is saved with internal data form. Data value “2720" is REF LEVEL. Expres-
sion of conversion from trace data to dB value is as follows.

Level(dB) = REF-10*DIV*(1-DATA/2720)

REF: REF LEVEL set value
DIV: dB/ setvalue
DATA: Trace data set value

Trace data enters in from the second line to 702nd line. The data in the second line
corresponds to school left end and the 702nd line to right end.

@ The set code is specified by GPIB code(Listener code or Header).

CF — Center frequency
REB — Reference level (Unit: dBm)

@ Error code of ID list (J column)

0: Noerror
1: CRCerror
2. UW error
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PHS-ID DEMODULATION FUNCTION
A.2 Memory card CSV type

Graph by data saved

2720

o 4

2176

1504

1632

1360

1088

816

544

272

0

Giraph by vertical axis dB value conversion

- |

-100

-110

-120

-130

~-140
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A3 Soft menu list

PHS-

PHS l
1|[IDLIST 1| SELECT 1| ID FLTR 1| FREE RUN 1| LIST =
& SET N BIN/HEX IDTRG
2 TRIGGER 2 2 2| VIDED 2
3| SWEEP 3[IDFLTR * |I |3 3 Ib 3| IDTRG *
TIME INPUT INPUT
4| DSP LINE 4 4 {14 sYNC 4
ON/OFF CS-ID
5|LIST 5|DEFAULT 5 5 5
SETUP
6| PHS OFF 6! RETURN 6| RETURN 6| RETURN 6| RETURN
* : The operation with normal key cannot be performed.
AUTO MEAS2 CENTER
1 1 1| IDMKR 1| BRST ERR 1| CF STEP
CANCEL ENTER ON/OFF ON/OFF AUTO/MNL|
2 2| IDMKR 2| MEDIAN 2{ FRQ OFS
2| DELETE - IDTRG ON/OFF ON/OFF
3 RECALL | | |3 3| ZOOM MD 3| AVG PWR 3
DEFINE ON/OFF ON/OFF
4 4 4 ZOOM 4| MAX-MIN 4 UNIT
ON/OFF Hz/CH
5CARD DRV 5|CARD DRV 5 5 START 8| PHS CH
A/B A/B /STOP LIST
6 6| RETUR 6l next L) |6 geT 6| AUTO
N URN SCAN
RCL SAVE(SHIFT+RCL)
1| RECALL 1 1| SAVE 1| SELECT
EXECUTE ENTER EXECUTE —
2| sHOwW 2 2| sHOwW 2
FILE DELETE FILE
3| RECALL 3 3| sAve 3
DEFINE [— ITEM
4 4 4| DELETE 4} DEFAULT
FILE
5/ CARD DRV 5/ CARD DRV 51CARD DRV 5
A/B A/B A/B
6 FAST/ 6 6| rename 6
NORMAL RETURN RETURN

Apr 1/96
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PHS-ID DEMODULATION FUNCTION
A.4 Display message list

A.4 Display message list

Error code | Display message Contents

ERR227 NG LIN SCL As linear scale is set, PHS mode cannot be set.

ERR315 NG MNL SWP | As MANUAL SWEEP mode is set, PHS mode cannot be
set.

ERR369 | LMT LINEON | As limit line is displayed, PHS mode cannot be set.

ERR700 NG PHS MD As PHS mode is seti, linear scale cannot be set.

ERR701 NG PHS MD As PHS mode is set, MANUAL SWEEP cannct be set.

ERR702 | NG PHS MD As PHS mode is set, limit line cannot be displayed.

ERR703 NG PHS MD As PHS mode is set, measurement window cannot be dis-
played.

ERR705 | SYNC CS-1D As SYNC CS-ID trigger is set, delay sweep mode with
lirmit line displayed cannot be set.

ERR706 SYNC CS-ID As SYNC CS-ID trigger is set, zoom mode cannot be set.

ERR707 | NG SYNC As 1D cycle is not measured, SYNC CS-1D trigger cannot
' be set.

ERR708 | NG SYNC As ID cycle is not measured, operation process cannot be
started.

ERR702 | ID MEAS ON As operation process is set, frigger cannect be
changed.

ERR710 | ID MEAS ON As operation process is set, sweep time cannot be
changed.

ERR711 NOT FOUND Signal cannot be found by AUTO SCAN.

ERR712 NG ID MKR As operation process is set, ID marker cannot be set.
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





