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For Safety
WARNING A\

1. ALWAYS refer to the operation manual when working near locations at

which the atert mark shown on the left is attached. If the operation, etc.,
is performed without heeding the advice in the operation manual, there
is a risk of personal injury. In addition, the equipment performance may
be reduced.

Moreover, this alert mark is sometimes used with other marks and de-
scriptions indicating other dangers.

. Measurement Categories

This instrument is designed for Measurement category | (CAT I). Don't
use this instrument at the locations of measurement categories from
CAT Il 1o CAT V.

In order to secure the safety of the user making measurements, IEC
61010 ciarifies the range of use of instruments by classifying the loca-
tion of measurement into measurement categories from | to IV.

The category outline is as follows:

Measurement category | (CAT I):

Secondary circuits of a device connected to an outlet via a power trans-
former etc.

Measurement category Il (CAT Il):

Primary circuits of a device with a power cord (portable tools, home
appliance etc.) connected to an outlet.

Measurement category ! (CAT lll}:

Primary circuits of a device (fixed equipment) to which power is directly
supplied from the power distribution panel, and circuits from the distri-
bution panel to outlets.

Measurement category IV (CAT IV):

All building service-line entrance circuits through the integrating watt-
reter and primary circuit breaker (power distribution panel).

. When supplying power to this equipment, connect the accessory 3-pin

power cord to a grounded outlet. If a grounded outlet is not available,
before supplying power to the equipment, use a conversion adapter and
ground the green wire, or connect the frame ground on the rear panel of
the equipment to ground. If power is supplied without grounding the
equipment, there is a risk of receiving a severe or fatal electric shock.




Repair

For Safety
WARNING A\

WARNING A\

Falling Over

Battery Fluid

LCD

4. This equipment cannot be repaired by the user. DO NOT attempt to

open the cabinet or to disassemble intemal parts. Only Anritsu-trained
service personnel or staff from your sales representative with a knowl-
edge of electrical fire and shock hazards should service this equipment.
There are high-voltage parts in this equipment presenting a risk of se-
vere injury or fatal electric shock to untrained personnel. In addition,
there is a risk of damage to precision parts.

. This equipment should be used in the correct position. If the cabinet is

tumned on its side, etc., it will be unstable and may be damaged if it falls
over as a result of receiving a slight mechanical shock.

And also DO NOT use this equipment in the position where the power
switch operation is difficult.

. DO NOT short the battery terminals and never attempt to disassembile it

or dispose of it in a fire. If the battery is damaged by any of these
actions, the battery fluid may leak.

This fluid is poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is accidentally in-
gested, spit it out immediately, rinse your mouth with water and seek
medical help. If it enters your eyes accidentally, do not rub your eyes,
irigate them with clean running water and seek medical help. If the
liquid gets on your skin or clothes, wash it off carefully and thoroughly.

. This instrument uses a Liquid Crystal Display (LCD); DO NOT subject

the instrument to excessive force or drop it. If the LCD is subjected to
strong mechanical shock, it may break and liquid may leak.

This liquid is very caustic and poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is ingested acciden-
tally, spit it out immediately, rinse your mouth with water and seek medi-
cal help. If it enters your eyes accidentally, do not rub your eyes, irrigate
them with clean running water and seek medical help. If the liquid gets
on your skin or clothes, wash it off carefully and thoroughly.
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For Safety
CAUTION A

1. Before Replacing the fuses, ALWAYS remove the power cord from the

Replacing Fuse poweroutlet and replace the blown fuses. ALWAYS use new fuses of
the type and rating specified on the fuse marking on the rear panel of
the cabinet.

CAUTION A -

T6.3A indicates a time-lag fuse.

There is risk of receiving a fatal electric shock if the fuses are replaced
with the power cord connected.

2. Keep the power supply and cooling fan free of dust.
* (Clean the power inlet regularly. |If dust accumulates around the
Cleaning power pins, there is a risk of fire.
= Keep the cooling fan clean so that the ventilation holes are not ob-
structed. If the ventilation is obstructed, the cabinet may overheat
and catch tire.

Check Terminal 3. Maximum DC voltage ratings:
RF Input tDCoV
Maximum AC power (continuous wave) ratings:
RF Input +30 dBm (RF ATT 210 dB)

NEVER input a over maximum ralings to RF Input, excessive power
may damage the internal circuits.

¢ MS2681A/MS2683A (plus opt.08 pre-amplifier ON)
Maximum AC power (continuous wave) ratings:
RF tnput +10 dBm (RF ATT 210 dB)

NEVER input a over maximum ratings o RF Input, excessive power
may damage the internal circuils.




Replacing Memory
Back-up Battery

External
Storage Media

Disposing of The
Product

For Safety
CAUTION A

The power for memory backup is supplied by a Poly-carbonmonofluoride
Lithium Battery. This battery should only be replaced by a battery of the
same type; since replacement can only be made by Anritsu, contact the
nearest Anritsu representative when replacement is required.

Note: The battery used in this equipment has a maximum useful life of
7 years. It should be replaced before this period has elapsed.

This equipment stores data and programs using Plug-in Memory card.
Data and programs may be lost due to improper use or failure.
ANRITSU therefore recommends that you backup the memory.

Anritsu Corporation wi iability for lost d

Pay careful attention to the following points.

= Do not remove the memory card from equipment being accessed.
* |solate the card from static electricity.

¢ The PC-ATA Flash card operation is not guaranteed generally.

This equipment uses chemical compound semiconductor including ars-
enide.

Atthe end of its life, the equipment should be recycled or disposed properly
according to the local disposal regulations.
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Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before shipment using
calibrated measuring instruments with direct traceability to public testing organiza-
tions recognized by national research laboratories including the National Institute of
Advanced Industrial Science and Technology, and the Communications Research
Laboratory, and was found to meet the published specifications.

Anritsu Warranty

Anritsu Corporation will repair this equipment free-of-charge if a malfunction occurs
within 1 year after shipment due to a manufacturing fault, provided that this warranty is
rendered void under any or all of the following conditions,

* The fault is outside the scope of the warranty conditions described in the operation
manual.

* The fault is due to mishandling, misuse, or unauthorized modification or repair of
the equipment by the customer,

= The fault is due to severe usage clearly exceeding normal usage.

* The fault is due to improper or insufficient maintenance by the customer.

* The fault is due to natural disaster including fire, flooding, earthquake, etc.

+ The fault is due 10 use of non-specified peripheral equipment, peripheral parts,
consumables, etc.

* The fault is due to use of a non-specified power supply or in a non-specified instal-
lation location.

In addition, this warranty is valid only for the original equipment purchaser. It is not
transferable if the equipment is resold.

Anritsu Corporation will not accept liability for equipment faults due to unforeseen and
unusual circumstances, nor for faults due to mishandling by the customer.

Anritsu Corporation Contact

If this equipment develops a fault, contact Anritsu Service and Sales offices at the
address at the end of paper-edition manual or the separate file of CD-edition manual.
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Notes On Export Management

This product and its manuals may require an Export License/Approval by
the Government of the product's country of origin for re-export from your
country.

Before re-exporting the product or manuals, please contact us to confirm
whether they are export-controlled items or not.

When you dispose of export-controlled items, the products/manuals are
needed to be broken/shredded so as not to be unlawfully used for
military purpose.

Trademark and Registered Trademark

Windows is a registered trademark of Microsoft Corporation in the United
States and/or other countries.




To prevent malfunction caused by accidental touching, the front power switch of this equipment turns on the
power if it is pressed continuously for about one second in the standby state, If the switch is pressed continu-
ously for one second in the power-on state, the equipment enters the standby state.

In the power-on state, if the power plug is removed from the outlet, then reinserted into it, the power will not
be turned on. Also, if the lines is disconnected due to momentary power supply interruption or power failure,
the power will not be turned on (enters the standby state) even if the line is recovered.

This is because this equipment enters the standby state and prevents incorrect data from being acquired when
the line has to be disconnected and reconnected.

For example, if the sweep time is 1,000 seconds and data acquisition requires a long time, momentary power
supply interruption (power failure} might cccur during measurement and the line could be recovered auto-
matically to power-on. In such a case, the equipment may mistake incorrect data for comrect data without
recognizing the momentary power supply interruption.

If this equipment enters the standby state due to momentary power supply interruption or power failure,
check the state of the measuring system and press the front power switch to restore power to this equipment.

Further, if this equipment is built into a system and the system power has to be disconnected then recon-
nected, the power for this equipment must also be restored by pressing the front power switch.

Consequently, if this equipment is built into remote monitoring systems that use MODEMs, please install
option 46 “Auto Power Recovery” to equipment.




This instrument is a spectrum analyzer which uses a digital storage system. The spectrum analyzer makes
level measurements in frequency steps obtained by dividing the frequency span by the number of measure-
ment data points (501 or 1001). This method of measurement cannot detect the signal peak level if the
spectrum of a received signal is narrower than these frequency steps.

To resolve this problem, this instrument usually operates in positive peak detection mode and normal detec-
tion mede. In the positive peak detection mode, the highest level within the frequency range between the
sample points can be held and traced. In the normal detection mode, both the positive peak and the negative
peak can be traced.

Positive peak detection mode should be used for almost all measurements including normal signal level
measurement, pulsed noise analysis, and others. It js impossible to measure the signal level accurately in

ample d on mode or 1f 1

. 1Nl neganve peax deteclion O]
Use of sample detection mode is restricted to random noise measurement, occupied frequency bandwidth
measurement for analog communication systems, and adjacent-channel leakage power measurement, etc.

Measurement ltem
¢ Normal SigNal .o s POS PEAK
¢ Random NOISE ..ottt esbsttsa s cbrn s emsaeeenesare e an s enes SAMPLE
¢ Pulsed NOISE ittt seen ettt ea e ar s NORMAL (POSI-NEG)
*  Occupied frequency bandwidth, adjacent-channel leakage power .............. SAMPLE
{for analog communication systems)
* Occupied frequency bandwidth, adjacent-channel leakage power.............. POS PEAK or SAMPLE

(for digital communication systems)

When a detection mode is specified as one of the measurement methods, make the measurement in the
specified detection mode.




About This Manual

(1) Composition of MS2681A/MS2683A/MS2687A/MS2687B Spectrum
Analyzer Operation Manuals

The MS2681 A/MS2683A/MS2687A/MS2687B Spectrum Analyzer operation manu-

als of the standard type are composed of the following three documents. Use them

properly according 1o the usage purpose.

Basic operating instruction part

Vol. 1
Detailed operating instruction part
Composition | Vol. 2
of -
Operation Manuals
Programming part
Vol. 3 (Remote control part)

Basic operating instruction part:
Provides information on the MS2681 A/MS2683A/MS2687A/
MS26878 outline, preparation before use. panel description,
basic operation, soft-key menu and performance tesis.
Detailed operafing instruction part:
Provides information on the detailed panel operating instruc-
tions on MS2681A/MS2683A/MS2687A/MS2687B that ex-
pand on the basic operation and soft-key menu in the Basic Op-
erating Instruction Part.
Programming part (Remote control part):
Provides informaton on RS-232C remote control, GPIB re-

mole control and sample programs.
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Section 1 Basic Operallon Procedure

The basic operation procedure of this eqﬁipment are (1) Signal digplay

explained here. The operations are listed on the right. 1} Tum the power on,

Also, the explanation will advance assuming that a 2) execute automatic calibration,

500 MHz signal is applied to the input connector. 3) set the signal to the center of the screen, and
Please read this manual while operating this 4} enlarpe and display the signal.

equipment. (II) Marker operation

(] : Panel key, ___: Soft key) Check of the zone marker function.

The “marker — CF” function check.
(III) *“Measure” function check

<Actual operations>

(IV) Screen hard copy

Signal Display

Turn the power on

Press the standby button on the rear panel, then
press the power switch on the front panel. In this
case, continue pressing the power switch for one
second or more.

Press the key.

Press the Preset All key in the menu.

o L IR R o Presn
[rarker wosad[ eitomal e ST D The power is tumed on/off only when the powcr\
Taf Lewel -10 202, [C7_Fm Feak Preset . . .
g’ T ¥ il switch is pressed for one second or more. This
prevents the power from being turned on/off easily
1 by mistake.
—- £ /
. EPY, RS 7 P RS SO NGO prosson \
- oL Freset .
L When the key (hard key) is pressed, the
— related soft key menu is displayed. Y,
Level
For Semters
A B stts {:?Efl:-;g Partial resettings are enabled. This resetting
OIS TR A includes only the display-related resetting or the
Fig. 1-1 resetting of special modes such as zone sweep.




Section 1 Basic Operation Procedure

Execute automatic calibration

Wait after switching on the power supply of the
machine {warm up period) till the internal temperature
becomes stable. This period is approximately 10

minutes.

After warm up, execute automatic calibration.

CAL

Press the key then the @ key.

Select All Cal from the menu displayed on the display.

S0 145 4 e
N e [N N4 TR RIS
[srvar T T R e
bar Lével =10 dEa [T Fus Fage AL Lal
- 5 a HE—
- Lewel Cal
‘ V| Frea cat
' |
] 1 : ;
s B ]
bl
i | Fret (al
T
| T ] 5
lar* vy S g M
Helmrfon
233 3t Tl
Cre vmpl WFF Lomre Tian 1fT (m: |
Fig. 1-2

Automatic Calibration is carried out by using an
internal source without need for any external cable
connection.

Refer to “Detailed Operation Instructions™ for
detail information about contents of calibration.

Set the signal to the center of the screen

Press the key.

S 16 gl

————————————————————————————— LA
- MU e AT B
: = 3
flwrie o B I o e
Fa¥ LAl -1 WrEm TET o= Fear Larter
=3 R =T Freq
8 £
AL A et
g o Frang
=t
—— Stee
i Freq
bl ey gy 1Yo W] VIR POV Pre-
: selachir
i
+
Pre-
F
Fre mrl FF erradtidt (FF i:

Fig. 1-3

/thn pressing Frequency, Span, Amplitude or\
Coupled Function key (s) which is used frequently,
Center Frequency, Span, Reference Level, RBW
or VBW function is selected and numeric value
for the function can be entered into Entry area.
\This teduce key operation times. )

(This display section is called Entry area. Selecting\
the menu displays the current set value of the
parameter. The set value can be changed by
entering data in Entry area.

_/




Hold
Press the [ Shift key
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Fig. 1-4

Press the key, then use the ten-key pad

{numeric keys) to enter 500 MHz.
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Fig. 1-5

Section 1 Basic Operalion Procedure

The display of the soft key 1Elngzdnu can be switched
0.

on/off using the key. When the

menu disappears, the set up parameters are

displayed.

The following three methods to input numeric
values to parameters are provided: direct input by

the ten-key pad (numeric keys), up/down keys,
and rotary knob.

Enlarge and display the signal B

Press the key , then press the [ v |down key several times to enlarge the signal display.

ARREA i W

— -
R
ToF Lol olanibn o TET Fr Frac) 7o)
Iz T T aﬂ-ﬁ‘
i Full Span
+ H
! Sera Solr
L. Ln.‘ et Lt (P sniharhites e
. Soreoll-
=ierell
= et ¢
Lanter SiANHT AN MGHY serell
[Fre conc - Tobtr ke inkipes | e it fep fiza
Fra smpl (FF [ S T .2
Fig. 1-6



Section 1 Basic Operalion Procedure

Marker Operation

Here, check that the signal frequency and level are displayed in a marker display area. The zone marker
automatically fetches the highest level signal within the zone and displays the frequency and level.

R LT -
[erer swamen][ -woue] S R 0TI
E Le-al LI 13 fET Fun Fra San
E / \ : a2y
HiE .
HERY
R
[ ;\ Zero S
i
R The following items can easily be checked by the
g ' Semil=-
™ i "‘ T soft key menu tab: How many pages of the soft
P} g X LY
NdA HE: R PV | key menu being displayed currently are there?,
o, B W — | [ and what page is displayed now?
[Frrs om - o oeee Jeed enc || stor Sz

Fre Hepl $F Correctim, FF B
Fig. 1-7 @0 turn over the page, press the key. )

To check Marker — CF function, shift the signal from the center intentionally.
Press the key, and then the Scroll — key two times.

g f (el e ] [FS RS
%M% - (The soft key menu marked by an asterisk on the\
' T = upper right indicates that the menu can further be
fi ¥ Hedt Pesk opened by pressing the key. Adversely, the soft
(AR e key menu not marked indicates that the menu
,’: \\ = cannot be opened any more, so to speak, the end
‘P ‘ : liet Do \Of menu Opening. /
YA AL .
cerler T e AT Y ’
S erder T SO, ey ] Gord aute [Eesate
Fre mepl  (FE uerdstion FE
Fig. 1-8



Press the |Peak Search| key.

o 5 L0 e A LRI 0

(Advanced operation memo: It is convenient that the\

Section 1 Basle Operaiion Procedure

page can also be turned over by repeatedly pressing
the panel key, This method is used when key (s),
such as the key, has (have) a number of
pages. Besides, the Freq/Ampi and Marker-related
keys do not turn over the page by repeatedly pressing
the panel key. For these keys, becanse the first page
is important specially, it should always be displayed

Ll
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B izie - b wtis Teot e[| "ol
- Fre rpl 55 worgition 6F
Fig. 1-9
The marker fetches the signal.
Marker —
: Peak
Press the| Shift key.
N g LIPeT .
farter womeanm[ oo T DEe STk
Fad el = axkn TET Fy Frar TRr = (F
] 3 !iar.—ﬁ
)
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g1 “ Ipan
s i ]‘l"w : | .
PP M St
b
Il
Fre Foct FF Garetion (FF
Fig. 1-10
Press the marker — CF key.
A 0P 104 RIS TR s
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Fig. 1-11

when the panel key is pressed.
N pan Y 1S p .

(The page opened by pressing the soft key can\
return to the preceding page by the Return key.
Besides, it can be checked that which soft key
menu was pressed previously to open the current
menu, as the menu title is displayed on the upper

/

row of the soft key.

Here, retum to the screen of Fig. 1-8 and ensure that the screen changes to that of Fig. 1-11 only by pressing

the key.
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Section 1  Basic Operalion Procedure

“Measure” Function Check

Press the Preset| key and the Preset All key in order.

Press the | Peak Search| key.

If the zero beat signal level (local feed through) is larger than the signal level and the marker fetches the zero

beat level, press the “Next peak™ key and put the marker on the signal.
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|
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Fre vpl  FF Lerrefipes URE P E——
Fig. 1-12

Press Lhe key and the Frequency Count key to set the function of high accuracy frequency measurement

of the marker points.
Then, press the Count On key and start measurement.

SN il Frim tamt
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Fig. 1-13

/From the screen after executing measurement, press\
another panel key and change parameters, and then,
pressing again the key will automatically
retum to the menu of this screen and not to page 1
of the menu (page leamning function).

It is a useful function when repeating measurement.
\J peaing /

The frequency of marker point is displayed at the top left of the screen.

Incidentally, the intenal counter correctly operates even at the full span condition, so an operation to reduce

frequency span otherwise required is not necessary in this model.
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Section 1  Basic Operation Procedura

Shifting of result position

Press the key and the Result Position* key in order.
User can select a displayed position of measured result from 4 patterns. Displayed position is upper right,
upper left, lower right, or lower left.

e et T 1] .
= KL e ATT W
| L T B T e )
I T GET Fom trap | |f Freamres
ST T 1 Taedp) tnt
? — H :
E L
i Holse
fieazra
L]
5 T/H fatys
l Neamwr o
e a.iM“ - iy i il it Chasnst .
Fipr
Flen e m
B
Res,it
Prajtion
et e A T o
Eaney ot
[ I T 1 F—
Fig. 1-14



Section 1

Basic Operation Procadure

Screen Hard Copy

The screen can be hard-copied with the BJ-M70 printer (Cannon) via a Centronics interface, and the procedures

are described below:

1)
2)

3
4)

3)
6)

7

As illustrated below, connect the Prallel connector and printer with an attached Parallel cable.

Press the key, and the currently displayed screen is hard-copied.
If the printed copy is improper, check if the interface is correctly set in the following sequence.

Press the key.

Press the STEPDOWN key several times to get Copy Control, and check if the copy to is Printer.
If the copy to is not Printer, set the cursor to Printer with the knob and press the key .

Check if the printer setup is BJ-M70 (ESC/P).

Press the key and return to the spectrum screen.

Press the key, and the curtently displayed screen is hard-copied.

Rear panel
=
———+ - |
:T @ T -"’f L :?5:*)“
\ _Fﬁ_ = Hﬂj Printer
_‘@ 0 —_.. =
5o 4 — ]
2R )
g | Parallel
)
Fig. 1-14



Section 2 Frequency/Amplitude Data Entry

This section describes the dat entiy function related 10 frequency and amplitude in the
Freg/Ampl seeron on the fron panel.

Setting Chservalion FTEUUBTICY ..o mrmmmisieesiiaiie 2:3
Soft menu infreqUency KB ..o iieintiseennnmin: 2-4
Center-SpanMade it 2-5
R A R O NI v v ey e s e e 2-6

Setting Step Size wilh Step Keys ... 247
Fixing the frequency bands in nermal mode

(MSZBBAAY ..o sseseire s seseseaesensen s 2:8
Changing Fre-Selector star frequency

(Spurious Mode, MS2BB3A) ........ovsirmcimmemnmmies | 2-9

Fixing the frequency band of M52687A ................... 2-10
Fixing the frequency band of M52687A
{OpHONZ22 AN .- onreremrrnnemsscamssiiissesesssmrasass 2-11
Fixing the trequency band of MS2687B ... 212
Solt menu N Span KeY ... 213
Settng FUll SCaN.......ooieerrreesmseeserrsssssssrmssmsssareessresses 2-14
Setting Zero Span.......... R e e R S 2-15
Setting Frequency Scroll Step Size ... Ty 2-15
SattingLeviel Bange o o o s Ll 2-16
Soft menu in Amplitlde Key ... 2-17
Setling Log/Linear SCaI ........vrwierreriinsssssssinnsssens 2-18
Selecting Reference Level Units...........cocoiuicnne. 219
Selecting Inpul IMpedance .......ooooveieiniiiciinnns e, . 2-18
Setting Reference Level ..o 2-20
Setting Relerence Level Step Size ..o, 2-21
Offsetling Reference Level .. ereeernirnasaneniinriines P22
Setting 50 (2750 1mpadanr;a Tmnslurmﬂr ........... 223
Setting Level Frequency Correction Coefficient ....... 2-24






Section 2 Frequency/Amplitude Data Entry

| Setting Observation Frequency

The observation frequency of the spectrum analyzer is set in the following two modes:
= Center-Span
s Start-Stop

The frequency setting upper and lower limits are 0 to 3.0 GHz (MS2681A), 0 to 7.8 GHz (MS2683A),
0 to 30.0 GHz (MS2687A/MS2687B).

The Frequency key is used as the header key for setting the frequency, and the Span key is used
as the header key for setting the frequency span.

2-3



Seclion 2 Frequency/Amplitude Data Entry

Soft menu in frequency key |

[ Frequency ] —_—T

b

t

>

( Frequency J —_—>

|
v

by

!

2-4

Center
Freo

Start
Freq

Stop
Freq

Pre-
Selecior
Aulo Tune

Auto
Tune

CF
Sigp Size

Band*®
ExiBand "

Exl Mixer *
Selup

Frequency*
offsel

Preselectr
Normal

Spurious

Sets the cenler frequency.

Sels the start frequency.

Sets the stop frequency.

Automatically tunes the pre-selector.
For further details on the Pre-Selector, see Seciion 8.
This function is effective to MS2683A and MS2687A/MS2687B.

Deiects ithe maximum peak signal by aulomatic tuning,
For funther details on the Auto Tune, see Section 4.

Sels the step size for selting the center frequency with step key.

Fixes the frequency bands.
This function is effective 10 MS2683A and MS2687A/MS2687B.

Sets the band of external Mixer.
This funclion is effective to MS2687A/MS2687B.

Sets the type of external Mixer.
This function is effective 10 MS2687A/MS26878,

Sels the offset value of frequency.

Selects the start frequency of pre-selector.
{Only Option 03)



Seclion 2 Frequency/Amplitude Data Entry

| Center-Span Mode

(1) Setting center frequency

[m |
G )3
[m}m]

—>

Key  {Use the CF Siep Size key o set the step
size.)

l

{2) Setting frequency span

3888
(o y—T—gE ™
oooo
—

N 2™ | Key (1/2/5 sequence)

Taa\

—
X Trace-A
/ !
T ll
[
[1Y
AR
/ \
o I W \_‘ W
Y v
CF:1.000 000 GHz Span:1.00 MHz
Note:
Warming up might be necessary until the observation frequency becomes stable after turning on the
power.

When “Warm Up" message is being indicated at the top right comer of the indicator, please wait for
approximately 3 minutes, and start the measurements after the message disappears.
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Seclion 2 Frequency/Amplitude Data Entry

Start-Stop Mode |

(1) Start frequency

aoooa
e — o B2
ooon

(2) Stop frequency

oooca
N
[} o)

Notes: + Because Lhc| N | and( N\ l keys are the step keys for the center frequency, the start and stop

frequencies are also changed.
= The stop frequency may also vary depending on the values of the frequency span setting resolution

and start frequency.
]
? Trace-A
l | {
= i
ST:0Hz SP:1.000 GHz
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Seclion 2 Frequency/Amplilude Data Entry

Setting Step Size with Step Keys |

l]. (J’mﬁf::zv::awn::;:;;"“' e oe—=| /li
[
|
|

0 =1,

=0
o =&
o=

;B0

VA . e SO 23 s
N li— o @ @(@O@.&Jiﬂ

To use the keys to change the step size of the center frequency, register the step size as follows:

oooQd
o — 5558
oooo
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Section 2 Frequency/Amplitude Dala Entry

Fixing the frequency bands in normal mode (MS2683A)

In the MS2683A, the 0 to 7.8 GHz frequency range consists of the following three bands:

e Band 0....cocvvrieninane .0103.2 GHz
« Band 1" ....cceeeeeeee. 3.1510 6.3 GHzZ
« Band 11 ............... 6.210 7.8 GHz

In the initial state, the Auto Band mode that is operated by selecting the optional frequency band is selected
according to the range of frequencies to be observed.

] ] L .
Frequency range/ | [ :

to be observed | i, |
’ 7

Selection of frequency bands according to range of frequencies to be cbserved in Auto Band mode
Perform the following to set the frequency bands, for example, when the frequency bands are switched:

— ot ——

Aulo Band

Manual Band 1~

—>
—=> Manual Band 0
—

Selecl one of these butlons.
—>

Manual Band 1*

refurn

I
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Section 2 Frequency/Amplilude Data Eniry

Changing Pre-Selector start frequency (Spurious Mode, MS2683A)

When installed option03 “Extension pre-selector Lower limit to 1.6 GHz" in the MS2683A frequency range
consists of the following four bands:

= Band O......coveveernenne 0OHzto 3.2 GHz
« Band 1-L.........c..... 1.6 t0 3.2 GHz

«Band 1-....cocenene 3.151t0 6.3 GHz
« Band 1+....cccciveenene 6.2 t0 7.8 GHz

In the initial state, the AUTO band mode that is operated by selecting the optional frequency range is selected
according to the range frequencies to be observed. Selecting the spurious mode, 1-L band in pre-selector can
be used.

In case of the spurious mode, AUTO band mode is operated following figure:

[}
e
o0
w
—
wn
[
M

Frequan : ; lf -
b;,ﬂ, = ‘Band0 i ?Ban d1¢% E Band 1"
configuration - : = 1 —tnz
) 1 1 1
] T
1 1
I 1
( T 1
] 1 L
) 1 1
1 [ L
1 1 T
Frequency ) ! !
range lobe N ! W £ !
e ' 7, '
1 1 [} ]
1 ) ] 1
) 1 ) 1
] ) 1 1 W ]
) 1 ] 1 1
1 1 1 1
) 1 1 1
)
)
)
1

iz 7

Selection of frequency bands according to range of frequencies to be observed in Auto Band mode

When use the Band 1-L, perform following procedure:

— —> Normal Spurious
Mode
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Section 2 Frequency/Ampiitude Dala Entry

Fixing the frequency band of MS2687A

2-10

For the MS2687A, the 0 to 30.0 GHz frequency range consists of the following six bands:

« Band O...ccovvvvernneees Oto 3.2 GHz

* Band 17 .covvvvevnnens 3.1t0 6.3 GHz

- Band 1% ............... 6.2 to 7.9 GHz

o Band 2% oo 7.8 t0 15.2 GHz
o Band 3t ..o 15.1 10 22.5 GHz
o Band 4% ... 22.4 t0 30.0 GHz

Refer to section 14 for detail of the band of external mixer. In the initial state, the AUTO Band mode that is
operated by selecting the optional frequency band is selected according to be observed.

Frequency band configuration
v} ai 6.2 7.8 1541 22.4 30.0 (GHz)

// Band //// Band 2"' ",/ Band 3"’

I

32 6.3 7.9 15 2 22'.5

Selection of frequency bands according to range of frequencies to be observed in Auto Band mode.

Perform the following to set the freguency bands, for example, when the frequency bands are switched:

l
!

il

A

]

Auic Band =

Manual Band 0

Manual Band 1°

Manual Band 1*
> Selecl one ol lhese buttons.
Manual Band 2+

Manual Band 3%

Manual Band 4*

return



Seclion 2 Frequency/Amplitude Data Eniry

Fixing the frequency band of MS2687A (Option22 loading)

For the MS2687A, the 0 to 30.0 GHz frequency range consists of the following six bands:

« Band 0....cevvvvennee 0to3.2GHz

= Band 1" ..o 3.1t05.8 GHz
Band 1t (n=1) .....5.710 7.9 GHz
Band 17 (n=2) .....7.8 to 14.05 GHz
» Band 27 ..o 14.0 10 26.5 GHz
« Band 37 .ccvernnnne 26.4 t0 30.0 GHz

Refer to section 14 for detail of the band of external mixer. In the initial state, the AUTQO Band mode that is
operated by selecting the optional frequency band is selected according to be observed.

Frequency band configuration

0 a1 5.7 7.8 14.0 26.4 30.0 (GHz)
Band 0 | . //// Band 2 ‘ ETE
32 5.8 7.9 14.05 26.5

Selection of frequency bands according to range of frequencies to be observed in Auto Band mode.

Perform the following to set the frequency bands, for example, when the frequency bands are switched:

(o) —> (e

!

|

R

1]

nd

g
=]

ManyalBand0

Manual Band 1°

Manual Band 1+ n=1
» Selecl one of these buttons,
Manual Band 1+ n=2

Manual Band 2°

Manual Band 3~

return
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Seclion 2 Freguency/Amplitlude Data Eniry

Fixing the frequency band of MS26878B

For the MS2687B, the 0 to 30.0 GHz frequency range consists of the following six bands:

*» Band 0.................. 01t03.2GHz

» Band 1" ................ 3.1to 6.3 GHz

» Band 1% ............... 6.2 to 7.9 GHz

« Band 2% ............... 7.8 to 15.3 GHz
+ Band 4% ............... 15.2 to 30.0 GHz

Refer to section 14 for detail of the band of external mixer. In the initial state, the AUTO Band mode that is
operated by selecting the optional frequency band is selected according 1o be observed.

Frequency band configuration
0 3.1 6.2 7.8

Selection of frequency bands according to range of frequencies to be observed in Auto Band mode.

Perform the following to set the frequency bands, for example, when the frequency bands are switched:

(o) —> (o)

*

!

i

Pyl e b

]

Auto Band o

Manual Band 0

Manual Band 1~

Manual Band 1+
} Selact one of thesa butions,
Manual Band 2+

Manual Band 3%

Manual Band 4*

return
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Section 2 Frequency/Amplitude Data Enlry

[Soft menu in Span key \

C

Span J —_—

vy

b

b

Span ] _—

b

}

Span
Fuli Span

Zero Span

Scroll =

« Scroll

Scroll
Step Size ~

Band *

Preselactr
Normal

Spurious

Ext Band *

Ext Mixer *
Setup

Frequency”
ofisat

Sets the frequency span.
Sets the band to Auto band or set the span 1o maximum,

Sels the frequency span to 0 Hz.

Shifts the center frequency to lower side.
Scroll size depends on frequency span.

Shifis the center frequency to higher side.
Scroll size depends on frequency span.

Sets the scroll size.

Fixes the [requency band.

Sets the start frequency of pre-selector.

Sels the band of external Mixer.
This function is effective 10 MS2687A/MS2687B.

Sets the type of external Mixer.
This function is effeclive 1o MS2687A/MS52687B.

Sets the offset value of frequency.
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Section 2 Frequency/Amplitude Dala Entry

Setting Full Scan \

Preset
In the normal operating state, pressing thD key allows the entire frequency range of the spectrum analyzer

to be swept over the full span. However, this setting also initializes the parameters except the frequency range.

To set the full span and leave the other parameters unchanged, perform the following key operations.

[MS2681A]
0to 3.0 GHz
[MS2683A]
Auto band, 0to 7.8 GHz
ForBand 0, 0 t0 3.2 GHz
ForBand 1-, 3.15 to 6.3 GHz
For Band 1+, 6.2 to 7.8 GHz
[MS2687A)
AUTO BAND, 0 to 30 GHz
ForBand 0, 0to 3.2 GHz
ForBand 1-,3.15t0 6.3 GHz
For Band 1%, 6.2 t0 7.9 GHz
For Band 2+, 7.8 to 15.3 GHz
For Band 3%, 15.2 10 22.5 GHz
For Band 4%, 22.4 t0 30.0 GHz
[MS2687A Opt22 loading]
AUTO BAND, 0to 30 GHz
For Band 0, 0 to 3.2 GHz
ForBand 1-,3.15t0 5.8 GHz
For Band 1% (n=1), 5.7 t0 7.9 GHz
For Band 1+ (n=2), 7.8 to 14.05 GHz
For Band 2-, 14.0 to 26.5 GHz
For Band 3-, 26.4 10 30 GHz
[MS2687B]
AUTO BAND, 0to 30 GHz
For Band 0, 0 to 3.2 GHz
For Band 1-, 3.15 t0 6.3 GHz
For Band 1%, 6.2 to 7.9 GHz
For Band 2+, 7.8 to 15,3 GH:z
For Band 4%, 22.4 to 30.0 GHz
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Seclion 2 Frequency/Amplilude Data Eniry

Setting Zero Span

The Spectrum Analyzer can operate as a selective level meter in which the horizontal axis is graduated as a
time axis by setting the frequency span to O Hz. The rising and falling edges of burst waves can also be
observed and measured.,

Performing any of the following key operations allows the spectrum analyzer to operate in the zero span (1ime
domain) mode.

(o J—O— ]
. % Zero Span

. Time

For further details on the zero span (time domain) mode, refer to Section 5 “Selecting the Display Method.”

In the frequency and time domains, the RBW, VBW, Sweep time and other coupling functions time can be set
to different values. For further details, refer to Section 7 “Coupled Function.”

Setting Frequency Scroll Step Size |
—>  Scroll Step Size E 1 div Select a slep size. The selecled
2 div

scroll step size is highfighted.
_Sdiv_
10div_

relurn Returns to the lop menu.

Trace-A
2 div Span —> Scroll>

The wavelorm scrolls 2 divs to the right.

> ot

The wavelorm scrolls 2 divs to |he lef.
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Section 2 Frequency/Amplilude Data Entry

Setting Level Range

2-16

The table below shows the types of level display modes and the ranges of the reference level (top graticule of
the amplitude scale) for the different modes.

50 Q (standard)
Display mode Units Reference Level range
dBm —120 to +40 dBm
dBpVv +7 to +147 dBUV
dBmV —53 to 87 dBmV
Log scale v 224uVi0 224V
dBpV (emf) | +13 to +153 dBuVv
w 100fWto 10 W
dBuvV/im | —————-—
Linear scale v 2.24 pV 10224V
dBm: dBm unit system where 1 mW/50 Q or 75 €2 is defined as 0 dBm.
dBpV: dBuV unit system where 11V is defined as 0 dBpLV, and the terminal voltage display is
terminated into 50 £ or 75 €2,
dBmV: dBmYV unit system where 1 mV is defined as 0 dBmV, and the terminal voltage display is

terminated into 50 € or 75 Q.
dBpV (emf): dBpV (emf) unit system based on the open-voltage display, and dBpV +6 dB is fed as the
output value.

The Amplitude key is used as the header key for setting the amplitude level.

’ Amplitude

Wi iB8TA D




Seciion 2 Frequency/Amplitude Dala Entry

Soft menu in Amplitude key |

(

Amplilde —_—

Vb

b

Amplitude ] —_—

b

v

Reference
Level

Ref Level *
Qitsel

Correclion *
Unit =

-

Log
Scale

Linear *
Scale

Relerence *
_Step Size

Pra Ampl

Impedance
750500

750500
(MA1621A)
OnOff

Sets Lhe reference level.

Sets the reference level offsel function,

Sets the correction of frequency response.

Sets the unil.

Sets the log scale.

Sets the linear scale.

Sets the reference level step size,

Sets the pre amplifier.

Selects the input impedance.

Sets the MA1621A impedance ransformer.

2-17



Seclion 2 Frequency/Amplilude Dala Entry

Setting Log/Linear Scale

To set the amplitude scale to log scale or linear scale, perform the following key operations:

(1) Setting log scale

l Amplitude ] ——> Loy Scale 10 dB/div + Selecl one of lhe scales.
5 dB/div
2 dB/div
1 dB/div
Relurn

The log scale is set when
this key is pressed.

(2) Setting linear scale

[ Amplilude j —> Linear Scale 10%Jdiv « Selecl one of the scales.
5%/div
2%/div
1%/div

Relurn

The linear scale is sel when
this key is pressed.

The reference level remains constant, independent of switching between log and linear scales.
When the reference level is set 1o less than —80 dBm in the log scale mode, the reference level of the linear
scale is switched 1o 22.4 uV/50 Q or 27.4 pv/75 Q.

2-18



Section 2 Frequency/Amplilude Data Entry

Selecting Reference Level Units |

In the log scale mode, the spectrum analyzer provides six types of reference level units: dBm, dBuV, dBmV,
V,dBuV (emf), dByV/m, and W. To select one of the reference level units, perform the following key
operations:

<

« Select one of the unils.

[ Amplitude J _ Unit d8m
dBuV W
dBmV

dBuV (emf)
dBmV/m)

Reiurn Relurn

T un?
#

# Toturn the page, press the key.

Because the reference level unit used for the linear scale is only V, there is nothing 10 select.

Selecting Input Impedance

This function is a standard: 50 Q model dedicated function.

The input impedance of the spectrum analyzer is 50 £2. Measurement with 75 € can be enabled by using 50
Q—75 Q Impedance Transformer. In this case, measured value is level converted.

When the input impedance is set to 75 £ as shown in the figure below; measured value is level converted, and
displayed according to the level unit of the dBuV/dBmV/dBuV (emf)/V.

[ Amplitude ] —_— _ Impedance
500750

When the input impedance is set to 75 €2, the level is displayed after adding +1.8 dB to the 50 Q level, and "75
)" is displayed at the bottom left of the waveform.

When the MA1621A is used as the 50 Q—75 Q Impedance Transformer, the insertion-loss frequency
characteristics of the MA1621A must be compensated. The spectrum analyzer has the level-compensation
function. (See p.2-23 “Setting 50 Q—75 Q Impedance Transformer (MAT1621A)".)
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Seclion 2 Frequency/Amplitude Dala Eniry

Setting Reference Level

2-20

Select the reference level (top graticule of the amplitude scale) by performing the following key operations:

ooono

Amplitude —» 2800 T(EEN(
aoo

— | N ] ] Key

When the log scale is selected, the value
set by Befarence Level Step Size is used
as the step size. When the linear scale is
selected, the step size is fixed al 1 division.

7\

_—

Use the unit key as follows, according to the set reference level unit.

dBm unils ﬁ
dBuV unils —_—

dB
dBmV units »[ Gz | dBm

dBpV (emf) units ————

dBuV/V unils -
\Y
v unilsl > MHz | gqc
W units
my
kHz msec
Enter

hsoo

{For W units, read V as W.)



Seclion 2 Frequency/Amplitude Dala Eniry

| Setting Reference Level Step Size )

To change the reference level with the keys, set the step size by performing the following key

operations:

(1) Log scale

( Amplitude ] — > RefLevel _1Div_ N« Select one.
Step Size * —20v__
5 Div
10 Div

Manual
_Return A‘

\ﬂ Manually enter the slep size in dB units from lhe len keys or knob.

(2) Linear scale
[ Ampfitude ]———) —> Ref Level 1 Div
Slep Size * —2Div
5 Div

10 Div

Manval
Return 1

\% Manually enter the step size in V units from the ten keys or the knob.
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Seclion 2 Frequency/Amplitude Data Entry

Offsetting Reference Level

The reference level and waveform trace can be displayed by adding a given offset.

MRK:100.000 MHz —18.00 dBm
RVL~10.0 dBm

When the cffset When the offset
value is set to 30 dB. g & value is set io =20 dB.

MRK:100.000 MHz 12.00 dBm MRK:100.000 MHz  -28.00 dBm
RVL: 20.0 dBm [30 dB] RYL:=30.0 dBm [-20 dB]

1 )
1 1
1 1
1 I
| [}
1 1
1 1
[} 1
1 [}
1 I
1 i
! 4
1 1

b — ———

The offset value is displayed to [ ] right of the reference level displayed above the scale.
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Section 2 Frequency/Amplitude Data Entry

Turn the offset display On/Off and set its offset value by performing the following key operations:

[ Amplilude J —_— Ref Level Ofiset* —=

L=

Raf Laval Selact reference lavel offsel On or Off.
Offset

On Off

Ref Level —> Sel the offsei value (dB) with the ten keys, up-down
Offset keys, or rotary knob.

=10.05 dB

Return

The offset value setting range is from —100 to +100 dB. The offset value resolution is 0.01 dB.

Setting 50 Q—75 Q Impedance Transformer

When the optional MA1621A (50 Q—75 Q) impedance transformer is installed to the RF input attenuator {see
the figure below), set the input impedance to 75 Q.

Press the key, then press key.

When the input impedance is set to On; it is assumed that a 25 €2 resistor is connected in series with the input,

the level is converted for 75 €2, the insertion-loss frequency characteristic is corrected, and then the measured

result is displayed.

750

MA1621A  Spectrum Analyzer

— H—
250

H -

50 Q2
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Section 2 Frequency/Amplilude Data Enlry

Setting Level Frequency Correction Coefficient

This function corrects the level-frequency characteristics of the cables and pads (connected to the front end of
the RF Input connector) so that the level becomes flat. Correction tables are writien via the RS-232C or GPIB
interface.

[ Amplilude ] _ Comaction * ———

— Correction Selects correction On or Cff.
On Off
— Select Corr *  — Selects the correction 1able from among the five correction
tables {Gorr-1 10 5).
— Correction Displays the curreni correction lable.
List {Frequency and correclion values)
OnOff
> _Load/Save "
—>  _Relun
—> _load Loads the five correction tables from the memory card.
—>  Display Displays the directory on the screen.
Directory When the entire directory cannet be displayed ai cne time,
MNext display lha remaining directory by holding down ihe key.
—>  DirDisp Selacts detailed/ouliine display.
Datail
Outline.
—> _Save Saves the five correction tables fo lhe memory card.
—>  Exil Returns to the waveform screen from directory screen,
Diractory
View
—> Return

For further details, refer to Section 8.
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Section 3 Marker Functions

Thiy section describes the imarker funcions, such a5 the zone marker. marker mode
mienu. miarker-search, snd the parameters se1 by marker value, for' improving the mea-
strement efficiency,
For i description of mirker tricking und zone swebp setting, refer 1o Seation 6 “Selecting
the Sweep Method.™

Changing Zone Marker Positian and Width ... 34
Changing Zone Marker Width ... 34
Changing Zone Marker Position ........ccccvovviciin. 36

MarkeBr OB ..o i e e e

IO A N AR s o viai 131 vie reerrerd b by seassaness ssrnenmesrs 37
PeltaMaIRE S o e s i e e 3-8
ML B e i miin b st b e e s i3
Switching Marker Search Mode ... 39
S I A AU oo s it s e s e s s o e s AR 3-10
Setting Display Line . ... sssrsnsmsmsseeerssnssssns 310
Zone Sweep and Signal Tracking ..ot 3:11
ZONE SWEBM ...coeemeeeieeiie s — 311
SRR T ACRIM G i e N S e 3-12
TP T o [ e e e 3-13
Highest 10 MUIMArKer .....cooveiaemerneennessmssnre s sssesses 3-13
Harmonics Mullimanker ... iammiiiim. 3-14
Peak Hald Multimarker ......... L P e S S e 3-14
R R T S e P L e Y e 3-15
NIBNUASET i s s o et 3-16
MUIIMEIREE O e rseseeseseessmssessssseesesescerse. 3217
e T T ey o e (T VR L LIC T o P B TP eec ey oo 3-18
Peak Search .ooveevvrnn e P e R 318
Next:Pealt'Search: s mmnisismmiinnsamss 3-19
DD SR e it 2N s 3-20
Next DIp BEACH ....ovioeeiirrieiiesnsrsssnieseseseersrssmnerers 321
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Section 3 Marker Funciions

The keys inner section are used as the header keys for seiting the marker functions.

|  Marker ) = D
o __ S j
Mufti Mkr O) |
@La '
Marker =
doods
=2 == |[@coe
Marker > Sloode:
Peak l L Y. =
Search HLL::J = @ Q000 ©




Section 3 Marker Functions

Changing Zone Marker Position and Width

The part enclosed in dotted lines in the center of the screen shown in the figure below is called the zone marker.
The current marker within this zone marker normally moves to the maximum level.

The frequency (or time for time domain mode) and level at the current marker point (intensified point) are
displayed at the top lefi-hand corner of the screen.

Frequency Level
4 W
mer: 1 1
T
Tr.'alce—A
Zone marker I ] T
ﬂ Current marker
— I_

]

NJA L

]

]

Zong center lrequency

._ﬁ__..__:;:,,.r-_-:__.;\. I

ke .__h,..:_

T

Zona width

Changing Zone Marker Width

(Shanging Zone Marker Wit |

3-4

The zone marker width is initially set to 1 division, but can be changed from 1 point to 10 divisions by
performing the following key operations.

—> ZoneWidh® —m™M ™ —m——> Spot Selecl one. The selecled zone
—_— 1 Div width is highlighted.
—>

l
FEEE

The zone marker width can be arbitrarily set from 1 point to 10 divisions by rotary knob.
The zone marker width can be arbitrarily set from 1 point to 10 divisions by the corresponding frequency input
from the ten keys.



Section 3 Marker Functions

When the zone marker width is set to 1 point (Spot), the zone marker becomes a vertical line. This is called a
spot marker. Since the marker center frequency and the current marker frequency coincide, the level at the
desired frequency can be measured.

Example of Spot Marker (Zone Width: 1 Point)

Trs':ce-A

EPEN TR (e SN .

il e

|

LI

If the zone marker is set to 10 divisions when the zone center frequency is at the center of the frequency axis on
the screen, the current marker will always move to the maximum peak level over the entire range of the
observation frequency.

Example of Zone Width: 10 Divisions

T :

v

i e e e e e Y et

/] /] J\

Since the zone width in the time domain mode always becomes 1 (Spot), it cannot be changed.
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Seclion 3 Marker Funclions

Changing Zone Marker Position

The center frequency (time) of the zone marker is initially centered on the frequency (time} axis on the screen.
By performing the following key operations, the zone marker can be moved from the left end to the right end

of the frequency axis (time) on the screen.

ooogd
e g2 @
acoo
—

7\

—>

(Use the ten keys 1o set the zone marker
position as frequency or lime.)

{Use the up-down keys lo move the zone
marker posilion in 1 division sleps.}

In the delta marker mode, setting the zone marker center frequency (time) with the ten keys results in entry of

the delta marker value (difference between reference marker and current marker).
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Marker Mode

Three types of markers can be used with the spectrum analyzer: normal marker, delta marker, and multimarker.

Normal Marker

A single marker is indicated by ¥ at the maximum level within the zone marker. The frequency and level at
that point are displayed digitally.

The normal marker is initially set to ON. When the current state is another marker mode, or when the normal
marker is set to OFF, perform the following key operations to set the normal marker to ON:

— > Normal Marker

MRK : 1.023 GHz =32.6 dBm
Current marker

4

T
Trace-A

4
3
\

The normal marker displays the absolute level. By setting a display line, the normal marker can also display
the level relative to a given level specified as a reference line,
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Delta Marker |

The current marker position when the delta marker is set to On is fixed as the reference marker (reference
point). Then, as the current marker is moved, the reference marker and current marker frequency (time) and
level differences are displayed digitally as delta marker values.

In the delta marker mode, the reference marker is indicated by .

To set the delta marker to On, perform the following key operations:

— > Daella Marker

DLT : -990kHz -403d8

Tra]ce—A
|

Refarence marker |

"llr~.._Jl

RS N NI Ep——

Current marker

R TR TR T T ey [y S S -

AN SEp S S E—

]

Press the Delta Marker key in the delta maker mode. The reference marker moves to the current marker
position and switches to the delta marker mode with that point as the reference point.

Varying the spectrum waveform in the delta marker mode does not change the marker frequency level. The
reference marker is not necessarily always on the waveform because it remains unchanged. Also, when the
reference marker cannot be positioned on the screen by changing the observation frequency and level and
range, it is at the edge of the scale lines.

The marker mode at delta marker-ON becomes the normal mode when the scale mode is changed from log
scale to linear scale and vice-versa. If the scale mode was changed, set the delta marker again.
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Marker Off |
—> _Marker Off

The marker disappears from the screen. When the Normal Marker key is pressed, the marker is displayed.

Switching Marker Search Mode |

Searching the maximum value (Peak) or minimum value {Dip) in the zone marker is selected by pressing this

key. Usually select Peak.

——> _Marker Peak Dip

3-9



Section 3 Marker Funclions

Display Line

In the state in which a horizontal line which indicates a given level is displayed on the scale, the display line
can be used as the frequency response measurement guideline, or as the reference line of the marker level
measurement or pass/fail judgement with a standard line.

Setting Display Line |

To turn the display-line On and Off and to set the display-line level (frequency deviation), perform the following
key operations:

—> —> Display Line *

{Displays page 2 of lhe menu.)

———= DisplayLine  Turns the display line On and Off.
Onof

—> Display Line  Enier the display line level using the 1en keys, eic.
Level
—50.00 dBm

——-—3  Marker Level Selects whether o set the marker lavel by absolule valus or relative
Abs Rel value (relative to display ling).

|
F

- / Display line
iBREIN
I P A R AN

Display-line On and Off are common to all traces (A, B, BG, Time). Also, the display-line level is common to
all trances (A, B, BG, Time).

The display-line level and Abs/Rel can be selected independently for each trace.

3-10



Section 3 Marker Functions

Zone Sweep and Signal Tracking

The spectrum analyzer has two sweep methods - zone sweep which sweeps only within the zone marker and a
signal tracking function which detects the peak level frequency at each sweep, then moves it to the center of the
zone marker.

Zone Sweep
_— m —>  Marker
Tracking
(Display page 2 of the menu.)

Zone sweep can be conveniently used to closely and quickly analyze part of the whole sweep range on the
screern.

Tr:lce-A

e e L il b il k] el

mmn
|-t

"

A signal masked by noise can be analyzed at high speed by satting
zone swesep to On and adjusting the resolution bandwidth and video
bandwidth.

Note: Zone sweep cannot be executed while the marker is Off or when the instrument is in the time
domain mode.

3-11



Section 3 Marker Funclions

‘When the multimarker function is on, Each multimarker in on state is sequentially zone-sweeped (multi-zone
sweep).

Trace-A

-

S SEE | SE SSE S Sas

;

B
.

-

Signal Tracking |
—_— m —> Marker Tracking
On Off

{Display page 2 of the menu.}
The signal tracking function moves the frequency of the signal of the peak level in the zone marker to the

center of the zone marker at each sweep. This is convenient when tracking and analyzing a signal whose
frequency drifts.

Note: The signal tracking function cannot be executed while the marker is Off or when the instrument is in
the time domain mode.
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Multimarker

The spectrum analyzer has a marker function which displays up to ten markers displayed simultaneously.
Multimarker can be set by the following four methods:

» Highest 10

+ Harmonics

»  Marker List

» Manual Set

Highest 10 Multimarker |

Allocates up to 10 multimarkers in descending order of signal peak level displayed on the screen.

Multi Mkr 1
— o

] Trace-A
1
ATVAYV G A
THIANANANN VAL IR
WEILNIN WA WA

™
-—
p—_]
]
>

Pt ]
|
-—
=]
——
-—

P,

After executing Highest 10, an active marker (with the same functions as the current marker) moves o the
peak point of the maximum level signal.

Note: Each multimarker has a zone as same as the current marker, and is positioned at the maximum level
point. So, when the next sweep is done after Highest 10 operation, each multimarker position may
be changed. To prevent this, execute the Highest 10 after stopping the sweeping or after narrowing
the zone width.
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Harmonics Muitimarker

Allocates multimarkers to the 2nd to the 10th harmenic signals of the active marker signal as the fundamental

signal.

Multi Mkr 1
—

Trace-A|

Note: If the fundamental and second harmonic signals are not separated by more than the marker zone
width, or when there are larger level signals other than harmonic signals in the frequency range of
the marker zone width centered at the harmonic signals, harmonic signals will be incorrecily detected.
In this case, narrow the marker zone width.

Peak Hold Multimarker

Searches the signal peaks displayed on the screen, and then allocates multimarkers to the peaks of the max.

Five nearest points to the current marker (as 5th) at the right and left each.

Multi Mkr 1
— e

T
- i Trace-A —J
4 [+
2 A 4 L 4 %;
2|7 8
1 1 T 9
Y | T | 10
A i _u T
o o ) § A -
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Section 3 Marker Functions

Note:
The multimarker has the zone, the same as the current marker. The multimarker
searches the peak points within the zone. So, when the next sweep is performed
after a peak hold execution, the new multimarker allocation may be changed.
Use the peak hold function after slopping sweep, or with an enough narrow

marker zone.

Marker List _ |
Multi Mkr
= (o] () = e

{Displays page 2 of the menu.)

———> Marker List Tums the marker list display On and Off.

On Off
—> Freq/Time Selecls frequencyAime as absolute value or relalive value
Abs Rel {relative to frequency/time of active marker) display.
—= Leval Selacts level as absolute value or relative value {relalive to
Rel active-marker level) display.

~——> BRelun

In Freq/Time Rel mode, frequency and time of the markers 1
except active marker are displayed in relative values, and

Jbn
<Ihy
1w
h
L]

“R™ marks are appended at the left.

In Level Rel mode, level of the markers except active

marker are displayed in relative values. Marker List
%* 1l: 1.00000GHZ -15.124Bm

2;E ~-1,31MHz -3.55d8
3:R 1.41MH2Z -3,61dB
4:R -2.00MHz -5.96dRB
5:R 1.085MHz ~&.21dB
6:R  2.20MHz -6.760B
T
B:
91

19:
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Seclion 3 Marker Functions

Manual Set |

3-16

e e o B o

Allocates up to 1{) multimarkers to arbitrary frequencies or time points.

Multi Mkr

{Display page 2 of the menu.)

>

Continued

Change Active

Maker No

Select Marker
1

On with

Auto Select

—> Ofl with
Auto Select

Selects the active marker from among the markers that are
currently On. Each time this key is pressed, lhe markers are
scrolled and selected. #

Specifies the marker number to be set to On or Of.

Al the same time ihe marker number selected above is sel to On,
the selected marker is made the active marker. If the selected
marker is already On, the next higher marker number of the markers
sel to Off Is set to On. By holding thls key down, the multimarkers
are set 1o On one by one in ascending order of number.

<Example> When marker No.4 is selected when markar
No. 3, 4, 5, 8, and 9 are On, the markers are
iurned Onin No., 6, 7, 10, 1, 2 order,

Sals the marker of the selecled No. to Off. Il the selected
marker is already Off, the nexi smaller marker No. of the markers
set 1o On is sel to Off. By holding down this key, the muliimarkers
are set 1o Off one by one in descending order of numbar. When
the aclive marker is sel to Off, the marker with the next smaller
number is made the active marker.
<Exampla> When marker No. 7 is selacled 1o be set {o Off whan
marker No. 3, 4, 5, 8 and 9 are On and marker No. 5
is made the active marker, the markers are set 1o Off
in No. 6, 5, 4, 3, 9 order, then marker No. B bacomes
the active markar.

# The aclive marker is indicated by the ¥ mark. The other
marker Nos. are indicated by the <7 mark. The actlve marker
can be moved by using 1he ten keys, up-down keys, or rotary
knob.
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———> Clear All Leaves only the marker number currenily made the aclive marker
and sets all the olher mullimarkers to Off. The aclive marker
numbar is then reset to 1.

L——> return

Displays the active marker value.

l

Mkr : 999.99812MHz  —17.62dBm

*indicates the

active marker, ~ | A 999.998 (2= - 17.62dBa
' 2: 1.608 642 264 - 176280

B 1.080 600 POGHZ - 17.89dBm

4: 1.000 884 8BGHz -25.88d8a

5: 999 9% oGtz -5 _89Bn

z 999.994 earHz - 37.538n

G 1.920 996 O4GH: - 37.53dBn

B 999.997 eftHz -52. 458

lg: 1,680 098 81GHz -52.49dBm

< { j

Undisplayed markers are set to Ofi.

Multimarker Off

To return from multimarker to normal marker, perform the following key operations:

Multi Mkr —l_>
— Mutti Marker On Off.
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Seclion 3 Marker Functions

Marker Search

The spectrum analyzer has the following four marker search functions:

= Peak search
«  Next Peak search
» Dip search

» Next Dip search

| Peak Search

Peak Search detects the maximurm level point from the entire trace in which a marker is displayed and moves

the marker to that point.

To Execute Peak search, perform the following key operations:

Peak
Search
\
\
v |
\ Trace-A
L
A u.rg
il j 4

3-18



Section 3 Marker Funclions

Next Peak Search

Next Peak Search detects the next largest peak relative to the current marker level and moves the marker to that
point. (When there are two or more peaks with the same level on the screen, the leftmost peak is detected.)

Execute Next Peak search by performing the following key operations:

Peak |

Search

:

A
v i
\ i
\ h
y '1' Tr;ce-A

IT.._ v

ﬂ 'Y

1 l
A
¥ =4 Ly T

The next largest peaks can be detected and the marker can be moved to those peaks by executing Next Peak

Search consecutively.
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Seclion 3 Marker Funclions

Dip Search ]

Dip search detects the minimum level point from the entire trace in which a marker is displayed and moves the
marker to that point.

Execute Dip search by the performing the following key operations:

Peak Dip Search
——> Dpsent

| I
) Trace-Time
L]
3

!

|
l
[

NG
VAV

Time domain waveform
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Next Dip Search |
Next Dip Search detects the next smallest dip relative to the current marker level and moves the marker to that
point. (When there are two or more dips with the same level on the screen, the leftmost dip is detected.)

Execute Next Dip Search by performing the following key operations:

Peak 5, Next Dip
Next Dip

Peak Dip
~p = Y "
S I Trace-Tjme|
‘\\ \\ "
Y N,
Fat
N [ /
/ b H
[ NI L
Y
/ AN /
J LA
—

Time domain waveform
The next smallest peaks can be detected one by one and the marker moved to the detected peaks by executing

Next Dip Search consecutively.
Setting Search Resolution |
Sets the Peak and Dip search resolution. When searching for the next peak, etc., the marker moves to the point

of the set resolution or higher.

Peak f
——>  Hesolution 1.23 dB

——>  Enler the resolution in dB unils using the ten keys.
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Setting Search Threshold

Sets the display line to the threshold and searches for the level above or below the display line.

Peak *
——=  Threshold

> Treshold Turns thrashold On and Off.
OnOff

~——= Search Selecls search above or balow Ihe display line.
Above
Below

——= Threshold Sels the display line level.
Level
=50,00 dBm

——> BReturn

Above

Threshold
Level

Below
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Setting Parameters Using Marker Values

The marker value can be set as the parameter value of the observation frequency, reference level, and so on.

This facilitates observation of the desired waveform.

To set parameters using the marker value, the following settings are possible:

Mkr — CF

Mkr - RLV

Mkr — CF Step Size
Delta Mkr — Span

Zone — Span

Sets the marker frequency to the center frequency.

Sets the marker level to the reference level.

Sets the marker frequency to the center frequency step size.

Sets the reference marker and current marker frequency to the start frequency and
stop frequency, respectively.

Sets the zone marker center frequency and zone width to the center frequency and
frequency span, respectively.

In the time domain mode, only Mkr — RLV is valid.

3-23
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Mkr — CF/Mkr — RLV

Sets the current marker frequency or level to the center frequency or reference level.

———> Marker—»" __ ~ Mkr—CF

HE Trace-A \ 1 Trage-A
oy HEH
W 3!
] ) 1 1
I \ H H
HIIN | 1 E : nr
T (I
NHIT ‘H\m . Ha Ll o4
HE | | "l : : %

—> Mkr— RLV

Trace-A

-

3-24
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Mkr — CF Step Size |

Sets the marker frequency to the center frequency step size (up-down keys resolution).
—>» Marker—* —> Mkr— CF Step Size

Although this action does not cause any change to appear on the screen, when the center frequency is changed
with the up-down keys, the center frequency is changed with the marker frequency as the step size. This
facilitates observation of harmonic waves.

fo 2fo 3fo

| | /

i
i

0OHz fo 2fo 3fo afo 5fo---
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Delta Mkr — Sean |

In the delta marker mode, this operation sets the delta marker mode current marker frequency and reference
marker frequency to the start frequency and stop frequency, respectively.

—> Marker—» -~ ——> Della Mkr— Span

|
Trace-A

i

deed-=p-p-{—-$--F-4

Trace-A

—————— i — A -

L The normal marker position remains unchanged.

Since the reference marker is fixed relative to tha
frequency, it moves to the extrame left when the
frequency span is changed.

3-26



Seclion 3 Marker Funclions

Zone — Span

To set the zone marker center frequency and width to the center frequency and frequency span, respectively,
perform the following key operations:

— > Maker® — > ZoneSpan

Trace-A

T ey

VAV

—
N O a N W gy RGN WyNr PR SEEE SR

W
S P S R R T il it Lol sl
'_____,_—----—"l

Tr%ce-A

= = e o

—

—

e |
I B N N N e o o, r] SR

=t

A
Y

The zone width remains unchanged.
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Section 4 Signal Search Function

Signal search faeilitates exuaction of the objective stgnal Ahhiough the functions of sig-
nal search dre similar o the murker fimetion, this section only describes the Signal

Search section,

IR BRI PORES et e e ottt is e 4-3
Detecting the Maximum Paak Signal by Autoimatic
LT e R e A R 4-4
Moving the Measurement Poinl ........ccveeiieenirrecrinncinnnes 45
Peak — CFand Peak —» BLV Lo 4-6
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Seclion 4 Signal Search Function

Detecting Peaks

The spectrum analyzer has the following three peak detection functions:

»  Auto Tune
» Zone Marker
+ Marker Tracking

Section 3 “Marker Function™ describes the Zone Marker function and Section 6 “Selecting the Sweep Method”
describes the Marker Tracking function.

4-3



Section 4 Signal Search Function

Detecting the Maximum Peak Signal by Automatic Tuning

4-4

[ Frequency ] —> AutoTune

Pressing the Auto Tune key detects the maximum peak signal within the Back Ground {BG) and sets that
signal frequency and level to the center frequency and reference level, respectively.

Notes: - When executed at a frequency span of more than 100 MHz, the frequency span is set to 100
MHz. When executed at a frequency span of less than 100 MHz, that value is retained.
« The input attenuator is set to Auto.
« In the initial state, the Auto Tune frequency range is set to 90 MHz to 3.0 GHz (MS2681A),
250 MHz to 7.8 GHz (MS2683A), 300 MHz to 30 GHz (MS2687A/MS2687B). By changing
the trace BG frequency range, the Auto Tune frequency range can also be set as follows:

Start frequency
Start frequency specified in trace BG
However, except the O Hz to 3/100 frequency span range,

Stop frequency
Stop frequency specified in trace BG.
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Moving the Measurement Point

This function moves the spectrum on the screen to the center to facilitate measurement. The following five
functions are available:

= Mkr—CF Sets the marker frequency to the center frequency.

+ Mkr— RLV Sets the marker level to the reference level.

= Peak - CF Sets the frequency of the maximum point on the screen to the center frequency.
 Peak - RLV Sets the level of the maximum level point on the screen to the reference level.

» Scroll-, Scrolle Scroll the observation frequency.

Section 3 “Marker Functions™ describes the Mkr — CF and Mkr — RLV functions. Section 2 “Frequency/
Amplitude Data Entry” describes the scroll function.

This section describes the Peak — CF and Peak — RLYV functions.

—
[ ;ﬁiﬂfmﬂszem:m?" @@@mq J
= Ol ©
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[5) :@@@]@ &@®
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Saction 4 Signal Search Function

Peak — CF and Peak — RLV

The Peak — CF and Peak — RLV functions set the maximum level value displayed on the screen to the center
frequency and reference level, respectively, and move the peak point to the center of the frequency axis on the
screen and to the top level axis, respectively.

(1) Peak— CF

~.CF Sets the maximum peak point and the zone marker to the center frequency.

Traee-A

-
B,

-4

—>

el bk B2 el ek e

1"

I
NI
'H ] l le\
1 [ Ha

|11

L=t - d-J-F-Fd-4

-

Ld=t=kd=4- L == ==
—

-

i

| |

=

A ’lu
AW 4 v'

ey S
Sl

Notes: « When the frequency at the maximum peak point is less than 0 Hz, the center frequency is set to 0
Hz.
= If there are two or more maximum peak points with the same level on the screen, the peak point
with the lowest frequency is moved to the center frequency.
+ Peak — CF does not operate in the following cases:
[1] When zone sweep is On
[2] Tn the time domain mode
[3] When A<Time is specified in the A/Time mode

(2) Peak —» RLV

Sets the maximum peak level to the reference level.

: I Trace-A : : Traca-A
H LY
i [ A
& 1l 1 lll
| HE[1W Ll
N — > R
r V1t 1l! A f A
NIIMVIATRE N e
\N"i T Ay H R
[ | I il H
Note: « If the level at the peak point exceeds the permitted range for the reference level, the reference

level is set to the maximum (minimum) reference level that can be set.
= If the level at the peak point exceeds the reference level (scale over), one operation of the
Peak—RLYV may not be able to set the correct reference level. In this case, repeat the Peak—RLV
4-6. operations a few times,



Section 5 Selecting the Display Method

This section gives it detmled deseniption of the displiny modes (Trace A/B. A/B, A/BG.
Trace Time A/ Time), storaze modes (Normal, Max Hold, Min Hold, Average, View,
Cumulifive, Overwrte}, detection modes [ Normal, Pos Peak, Sample. Neg Peak ) and
time domait anilvsis,

[BIETa] = T [ol YA e e e e s 5-3
I e A e b e s 5.5
MRE G sl S e . 5-6
Moving-tha:Trate o s n s 56
Trace COMDULEIION « c i ey 57
Trace A and Trace B Overwrite Display ................... 58
Satting ACHVE TIACE: i 5-8
Trace AlTrace B Top and Bottom Split Display ........ 59
Setting Sub-trace Sweep ... we 5-10
Trace A'Trace BG Top and Eh:mum Spm Dlspia}r . 51
B Lo T N U 512
Trace AfTrace Time Top and Bottom Sphit Display .. 5-14

Storage Mode .. o SRR N
Setting Etnraga I'u'luda ............................................... 517
AVeraging FUNTHON ... .. s 5-18
Max Hold and Min Hold FURStons ............cconee e 5-21

PeteptoniMade . aa s s 5-22
Selecting Detection MOGE ... ivemmmmnsiessens 523
Selecting Measured Level by Detection Mude . 524
Sating Traca POt .. .o e 5:25

TImE DOMEIN ©veoverreonesrermesrersmers s s praesesssssesssessssssassssens 5-26
Setting Time: Bomain s 5-26
BTN TIMB SDAN cvvviersmensrsirnsenssssssnrssmss rerssimssmssesrnnss 527
Time Demain Expanded Display ... 5-28
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Section 5 Selecling the Display Method

The spectrum analyzer can display four trace modes (BG 1, A, B, Time) in six Display modes (A, B, Time, A/
B, A/BG, A/Time).

In the Display mode, the two keys of the Display section shown below are used.

A -~
\L q/.lLiMDMSEcBSASI'ZZ‘."" i = =10
= @E s
g = (o )
e @@i‘@? O .
i Ol =|
= o= = a¥ol
- oee | &
> b (D) @7
- OGO EIS & wr
O|Ees oD o & s
-‘ L.__':_:_':'J = 96 ()a T |-

mm— Display —

A/BA/BG ATime

[ AB ] [Tlrnej

Display Mode

The following outlines the trace modes. The figure on the next pages shows the correlation between trace

modes.

+ Trace BG ... When the objective signal is measured in the trace A, B, or Time mode, the trace
BG mode allows the frequency range to be observed to be pre-set to a wide band.
The BG band is initially set to full span (0 to 3 GHz/7.8 GHz/30 GHz).

« Trace A, trace B........ Used to analyze signals in the normal frequency domain. The BG zone within
trace BG is expanded and displayed.
Different frequency range can be observed by Trace A and Trace B.

= Trace Time ...ccccoveune Displays the time axis waveform at the center frequency of trace A.

T BG (Back Ground)
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Trace A |

Trace A is used to analyze signals in the normal frequency domain.

AB ———> Trace A
View

_Blank v

Trace B

View Trallce-A
Blank

X
|

ad
L, o b
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Trace B |

Like trace A, trace B is used to analyze signals in the normal frequency domain.

When used with trace A, it is possible to compare waveform A and waveform B.

AB —_—  Trace A
View
Blank

Trace B
View T
Blank Trace- B

Parameters of the trace A and trace B can be set independently.

Moving the Trace |

This function moves and adds the trace A and trace B displays once.

—— () —— s

(Display page 2 of the menu.}

—= A-DB _ Moves trace A lo Irace B and displaysil.

—— B=2A  Moves trace B lo trace A and displays it.

——> AcB  Swaps and displays frace A and trace B.

—> AsB—A  Adds trace A and frace B and displays the result at trace A.
——— BRelun

Set the move-destination-trace storage mode to View, and stop the sweeping before moving the trace.
If the trace A or trace B threshold is set to any other mode, the trace data will be displayed once, then updated.



Section § Selecting the Display Meihod

'Trace Computation ]

This function continuously displays the difference between trace A and trace B. Normally set trace B to the

View mode before executing this function.

A, B

_— — Triace Calculate *

{Display page 2 of the menu.)

F———= Normaliize
(A-B+DL)
CoOff
——= A-B-A
OnOff

—> BHefline

Turns the mods thal subtracis irace B from trace A and adds the
display line value and continuously displays il at trace A On and
Off.

Turns the mode that subtracts trace B from irace A and
conlinuously displays il al trace A On and Off.

Selects if the A-B compuied value=0 line is to ba displayed at the
lop, middle, or botlom of the screen.

To,
4 b

AN

\_/ Middle

VAN

Botiom
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Trace A and Trace B Overwrite Display

Overwrites trace A and trace B on one screen. At this time, the trace B frequency range, reference level, and
other parameters are the same as trace A.

However, in the threshold mode and detection mode, the parameters can be set independently at trace A and
trace B. For instance, comparison measurement with a standard waveform and simultaneous

observation of the same waveform in a mode different from the normal mode and max hold (or averaging, etc.)
mode are possible.

AB — 5 Trace A

View Pressing key lo view, Trace B is displayed.
Blank
Trace B l
View
Blank Trace-A on B

=t--4--4--1

Trace B

(max hold) \

Trace A
—

(normal)

\
E
I R Wiy oy

e ot e )

Setting Active Trace

When trace A and trace B were overwritten on the same screen, select the marker trace by pressing this key.

— s

When Trace A on B, this function key is displayed.
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Trace A/Trace B Top and Bottom Split Display |

When trace A and trace B are overwritten and displayed, the setup parameters are common. In this mode,
however, the frequency, reference level, and other parameters can be set independently.

For instance, the reference wave can be observed at trace A and harmonics can be simultaneously observed at
trace B.

When examining interference, the frequency that is the source of the interference and interference of a different
frequency that is generated by the effect of the source frequency can be simultaneously observed.

A/B, ABG

() — (»2)

——> A/B {A<B) Simultaneously displays irace A and trace B al the top and
bottom. Displays trace B larger than {race A.
———= AB (A>B) Simultaneously displays trace A and trace B ai the top and

bottom. Displays trace A larger than irace B.
———> AMBG (A<BG)

——>= A/BG (A>BG)

L——> Swp Conll

« The large display is called the main trace and the small display is called the sub-trace.

BCa-A

VN S TR TV J l’ﬁ Sub-trace

'l’ace-B

Trace A and trace B are displayed
al the lop and bottom, respectively.

Main trace

i

For A/B (A<B)
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Setting Sub-trace Sweep |

To set the sub-trace storage mode, perform the following key operations.

A/B. AIBBG
e B Ly supcomnt

— b Trace Wrile  Sels the sub-trace to the Over Write mode.

———> Sub Trace View  Sets the sub-trace waveform lo the View mode {continuously
displayed withoul overwriting).

——> Stop Temporarily slops sweseping without switching lhe storage
made.

———> Continue Releases lemporary siop and resumes execution.

——> Hestarl Erases ihe race waveform and restarls sweeping.

—> Relurn
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Trace A/Trace BG Top and Bottom Spilit Display |

This mode simultaneously displays trace A and trace BG. It is used to extract a specific signal from a wide
frequency range.
The conditions over a wide surrounding frequency range can be monitored while simultaneously observing the

selected signal in detail.
A/B, A/BG

(=) — ()

———> A/B (A<B)
———> A/B (A>B)

—=> A/BG (A<BG) Simullaneously displays trace A and trace BG at the lop and
botlom. Displays trace BG larger than trace A.

!

—\_’——/\_’\T_r‘a.cj
-— Sub-lrace
In this mode, the frequency H : Trace—BGl
range of trace A can be specified ' :
by moving a marker (BG zons : :
marker) on the BG main trace. : : Sl
|
|
|
1 A
> A/BG (A>BG) Simulanaously displays irace A and irace B al tha lop and
bottom. Displays trace A larger than trace BG.
—> SwpContl™
Trace-A
~s——tain trace
In this mode, the frequency range
of trace A can be directly sat
while checking Lhe Irace A position A
{BG zone marker posilion} within BQ. ? : TraceBG
i : ’\A‘/ ~—Sub-trace

Trace A and trace BG parameters other than reference level, vertical axis scale, and input attenuator settings
are used independently. Each parameter can be set in the main trace (larger displayed side).
Marker operation is available only for the main trace.
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Trace Time l

Trace Time displays the time axis waveform at the center frequency of trace A or trace B. To display trace

Time, press the key.

Trace-Time

W | el | e | e |

Time ———>  Delay Time Sels the delay time from trigger 1o sweep. When a negative
10.0 ms value is input, the waveform before the trigger is displayed up to
one screen. (Reler io paragraph “Delay Time” in Section 6.}
—=>  Time Span Sefs the time span (lime domain sweep lime).
200 us
— Expand* Expands and display pari of the lime domain waveiorm.
> Storage” Selects the storage display mode.
=  Deleclion ~ Selecis the datection mode.

5-12



Section 5 Selecting the Display Method

Trace-A center frequency and Trace-Time tuning frequency is always common. Other parameters can be set
independently. However, the following parameters can be used commonly by “Coupled function common/
independent setting mode™ described in Section 7.

» Resolution bandwidth (RBW)

= Video bandwidth (VBW)

* Sweep time (Sweep Time/Time Span)

5-13



Seclion 5 Selecting the Display Method

Trace A/Trace Time Top
and Bottom Split Display

Trace AfTrace Time top and bottom split display simultaneously displays trace A and trace Time.

ATime

) — ()

——=> A/MTime Simultaneously displays trace A and trace Time al lhe top and
(A<Time} bottom. Displays trace Time larger than trace A.
h 4
Trace-A
J\.—-&—/ J/k_‘/ J\—— e
Tace-Lme
-—NMain trace
———= AfTime Simultaneously displays trace A and trace Time al the op and
{A>Time) botlom. Displays trace A larger than trace Time.
L—> SwpContl® (See Setling Sub-Trace.}

Each parameter can be set in the main trace (larger displayed trace). However, for common parameters (center
frequency, reference level, input attenuator, and when system setting is coupled mode resolution bandwidth,
video bandwidth, etc.), the sub-trace parameters can also be changed even when setting is performed at the
main trace. Marker operation is available only for the main trace.
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Storage Mode

The following seven storage modes can be selected for Display modes trace A, trace B, and trace Time.

Types of Trace Modes {1/2)

NO.

Mode

Explanation

Display example

Normal

Refreshes and displays the trace data at each sweep.
This is used for normal measurement.

il

||

Max Hold

At each sweep, compares the new trace data with
the old data at each X axis point, then displays the
larger value data.

It is used to record a frequency-drifting signal.

=T~

Min Hold

At each sweep, compares the new trace data with
the old data at each X axis point, then displays the
smaller value data,

=

J L

-4 “1- -—_-.;.-“»-n.

M I

Average

At each sweep, calculates the average data at each
X axis point, then displays the averaged results.
This mode is used to improve the S/N ratio.

For further details on the averaging function, refer
to page 5-18.

|
=

1

Linear
Average

In the log display mode, equalization processing
in linear value is performed and a result is
displayed by the log. It is effective in signal
measurement of the letter of a burst.
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5-16

NO.

Mode

Explanation

Display example

Cumulative

Displays the cumulative waveform at each sweep.
The waveform data, which are not connected by
lines, are displayed by plotting the data.

Over write

Displays the waveform overwritten without
deleting the old trace data.

View

Continues displaying the waveform as it is, without
refreshing the currently-displayed trace data,
This mode is used to observe waveforms with the
trace data stopped temporarily.

|t

1}
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Setting Storage Mode

The storage mode can be selected by operating the function keys shown below while the spectrum analyzer is
operating in the trace A, trace B, or trace Time mode.

Time Storage ”

———= Normal \
—> Max Hold*_ Salects the storage mode.
———=  Min Hold *
——> Average *
-—= Linear *
Average
————> View
‘————= Hesturn

1

—=> Cumuialive
Selects the storage mode.

——2> Qverwri

——= Slop Temporarily stops the sweeping withoul switching the mode,
— Conllnue Rastaris from temporary siop.
——— Hestar Reslars.
L ——>  Helum
2

(Display page 2 of ihe menu by pressing the More key.)
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Averaging Function |

The digital averaging function calculates the average data at each X axis point at each sweep and displays the
results. It is executed by selecting Average in the trace A, trace B, and trace Time display modes.

A B
Time Storage * ——— Average*/
Linear Average = ’
——> Averaging Sels the averaging rate.
Count
256
———= Avg Mode Sets averaging Stop/Non-Stop after the number of times of
Stop averaging rate.
Non-Stop
——> Siop Temporarily stops average-sweeping.
—— Conlinue  Resumes from stop.
——> Heslat _ Deleles the trace waveform and restarts.

L——>= Reiurn

5-18
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The averaging function improves the 5/N ratio depending on the averaging rate and the number of sweep

repetitions as shown on the next page.

Digital video averaging is performed by the method shown below.

T

[3]'Restart

msop 4

[2] Continue l

(1]

Averaging Rate = N

m&m Measurement value Displayed value
1 M(1) Y(1)=M(1)
2 M(2) Y(2)=Y(l)+w
3 M(3) Y(3)=Y(2)+ MELY(2)
N-1 M(N-1)  [Y(N-1)=Y(N2)+ MNLIY(NZ)
N M(N)  |V(N)=Y(N-1)4 MNEX(NL)
N+1 M(N+1) Y(N+l)=Y(N)+M(N+1I\I}—Y{N)
N+2 | M(N+2) Y(N+2)=Y(N+1)+M(N+2);IY(N“’]}

Sweep stops after N repetitions. {When Avg Mode is Stop)

[2] The above stop condition is released by restarting sweep by Continue. The averaging operation resumes,

while counting the number of sweep repetitions as N+1, N+2....

(3]

‘When Restart is performed during sweep or Stop, averaging is repeated from sweep count 1.
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dB

AVERAGE
RATE

27 -r

21

18 7

Improved degree of S/N

15+

9—|_

| | i | | | |
0 T | | I ]

[ 1
| ] Pl
1 2 4 8 16 32 50 100128 200 256 500

Number of sweep repetitions

S/N Improvement by Digita! Video Averaging

Averaging by video filter has the disadvantage that the sweep time becomes longer when the video bandwidth
is narrowed to improve the averaging effect.

On the other hand, digital video averaging smoothes the trace display by averaging the digital data after A/D
conversion at each sweep, without narrowing the video bandwidth (VBW). Since the video bandwidth (VBW)
gets comparatively wider and the time required for each sweep can be shortened, the entire spectrum image can
be verified quickly and the repetitive sweep can be stopped when the required smoothing has been obtained.
The prablem of averaging with the video filter is that the time required for each sweep becomes longer and it
takes a long time to verify the entire spectrum image.

Since the averaging rate is initially eight, the above figure shows that an $/N improvement of 9 dB is obtained
with eight sweeps.
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Max Hold and Min Hold Functions

When Max Hold or Min Hold is selected, the sweeping can be performed by the number of specified repetitions
and then stops.

A B

Slorage * —!: Max Hold *
Min Hold * ﬁ—l

13

Sweep
Couni

faal

Endless
Sweep

Stop
Continue
Restart
Retum

Sels the number of swesping repeilions,
Stops sweeping after the set number of sweeping.

Conlinues sweeping, endlessly.
(Displaying number is up to 9999. Subsequently displays ****.}

Siops sweeping, temporarily.
Resumes sweeping from stop.
Delsles the frace waveform and restaris.
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Detection Mode

The detection mode can be selected from among Normal, Pos Peak, Sample, and Neg Peak for trace A and

trace B.

Normal Traces the maximum value and minimum value between sample poins.
Pos Peak Traces the maximumn value belween sample points.

Sample Traces the instanianeous value between sample points.

Neg Peak Traces the minimum value beiween sample points.

Average Traces the averaging value between display poinis.

rms Traces the execution value between display points.

[uis effective at the time of Option 04 Digital Resolution Bandwidlh use.

However, trace BG is fixed at Pos Peak.
‘When the time span is under 5 ms at trace Time, only Sample is available.

5-22



Seclion 5 Selecling the Display Method

Selecting Detection Mode ]

Select the detection mode for trace A, trace B, or trace Time by performing the following key operations:

Dalection *

= Normal Average

—— Pospeak Select the delection mode.
———=> Sample

———= Neg Pseak

——= RMS

L%HB:L

DET Pos (A) Neg (B)

| TraoaiA onb

bVt i

Wavelorms when frace A is in the Pos Peak mode and trace B is in the NegPeak mode
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j Selecting Measured Level by Detection Mode

The spectrum analyzer has 501 or 1001 horizontal-axis measurement sample points. This corresponds to 501

or 1001 storage trace memories.
The detection mode determines what type of measured value should be stored in the trace memory at each
measurement sample point.

Delecllon mode Description

Normal Stores both the maximum level and the minimum level present
beiween ihe cumrent sample point and the next sample point and
displays them on the screen,

This mode is used in normal measurement.

Pos Peak Holds the maximum level present between the current sample point
and the next sample point, then stores the maximum value in the
race memory corresponding 1o the current sample point.

Pos Peak is used 10 measure the peak valve of signals near the
noise level,

Sampla Stores (he instantaneous signal level at each sample poinl 10
the trace memory. Sample is vsed for noise level measurement,
time domain measurement, and other measurements.

Neg Peak Holds the minimum level present between the current sample point
and the sext sample point, then siores the minimum value to the
trace memory corresponding to the current sample point.

The Neg Peak mode is used to measure the lower envelope side

of a medulated waveform.

AMS Displays the rool mean square (RMS) value between the current display
point and the next display point.
(This funciion is available when the Option 04 Digital RBW is inslalted.)

Average Averages the AD sample values between the current display point and
the nex1 display point in Linear scale (Log is converted 1o Linear).
When measures the C/N and noise, improve the measuremernt speed
to convenlional sample detection.
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AN

Pos Peak

p—————— Nag Peak /
Sample
! J Iy 4 A \LMMW“ /\VW\A,W'
|
Sample point Screen display
Note: When the detection mode is set to Sample or Neg Peak while the frequency span and resolution

bandwidth are set so that the spectrum is displayed as discrete vertical lines, the spectrum peak is
incorrectly displayed.

Normal

Screen desplay

L A A A A A

Sample poini

Normal traces and displays both Pos Peak and Neg Peak.

Setting Trace Point

——>  Datapoints Sets the number of sample poinis of a harizontal
501 axis fo 501 or 1001.
1009
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Time Domain

Since the spectrum analyzer stops sweeping the frequency when set to a frequency span of {) Hz, the spectrum
analyzer becomes a selective level meter that continues to receive only the center frequency. In this case, the
horizontal axis of the time-axis sweep waveform is praduated in time and displayed on the spectrum analyzer

screen. This display method is called "time domain display™.
The spectrum analyzer time domain display has an Expand function for expanding the waveform time axis to
create a more convenient display. It also has a special function for monitoring an FM demodulated waveform.

Setting Time Domain

5-26

The time domain can normally be set by pressing the key in the Display section. It can also be set by
setting the frequency span‘to 0 Hz in the frequency domain mode.

~
Fraquency Time

domain domain
—{ @ (o )y

{Trace A)

(Trace B) {Trace Time)

H[ Zero Span }—é
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The following parameters can be set independently in the frequency domain or time domain mode:

Vertical scale mode (Log/Lin)

Vertical scale range (10 dB/div, 10%/div, etc.)

Storage mode (Normal, Max Hold, Average, etc.)

Detection mode (Pos Peak, Sample, Neg Peak, Normal, Average)
Resolution bandwidth (RBW)

Video bandwidth (VBW)

Sweep time (Sweep Time/Time Span)

Trigger switch (Freerun/Triggered)

The three parameters resolution bandwidth, video bandwidth, and sweep time can be selected in common or

independently in the frequency domain or time domain mode when setting the system.

Note: The time domain mode marker function uses a spot marker. A zone marker cannot be used.

Setting Time Span |

In the time domain mode, the measurement range on the horizontal axis does not set the frequency span, but

sets the time span. To set the time span, perform the following key operations:

—> Time Span 2 G0

= ;E§ Unit key

CICCJE]

> key (1/2/5 sequence)

-0

5-27



Seclion 5 Selecling the Display Method

Time Domain Expanded Display

Part of the time domain time axis can be expanded and displayed.

Time _— Expand "

Zone Start Sels the expansion zone starl point.
Point
— 50

> Zone Span Sels the expansion zone width.
Point
50

——> Expand Zone  Selects expansion zone marker display On or Off.

On_Off

—— Expand Selects expanded display On or OH.
On_ Oft

—> Relurn

Zona start
L ﬁ Zone span (zone markar)

i~

Trace-Time

5-28



Expand Off
. Trace-Time
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\é Expansion

The Expand mode cannot be executed under the following conditions:

= Trigger mode

Section 5 Selecting the Display Method

Expand On

Trace-Time

i

A 4

J

Freerun
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Section 6 Selecting the Sweep Method

This section describes the sweep mode, trgger sweep mode zone sweep, and signdl
trackinge and time gaie functions,
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Section & Selecling the Sweep Method

Sweep Mode

The spectrum analyzer sweep mode is set by using the following key.

/_:1.,

‘ [ TS 25 5 =R == ;D
5 [:] ----
= =B o
1= Ol=E
S o _@,_._@ =2 ®
1E oBeEl o8
= © @&
| &8 © g‘:?gg?a\@\_ )
| 2 DL Biocde: || Continuous
i olhe@boo ||
i 0000 © ||\
=

Continuous Sweep Mode |

When the trigger mode is set to Freerun, sweep is performed continuously, When the trigger mode is set to
Triggered, sweep is executed each time the trigger conditions are met.

To set the continuous sweep mode, perform the following key operation (The continuous sweep mode is
initially set.):

() —

Continugus

6-3



Section 6 Selecting the Sweep Method

Single Sweep Mode

When the trigger mode is set to Freerun, sweep is executed once immediately after the key is pressed.

Conlinupus

When theC trigger mode is set to Triggered, sweep is executed only once when the trigger conditions are met
ontinuous
after the key is pressed.

To set (sweep start) the single sweep mode, operate the following key.,

Continuous



Section 6 Selecting the Sweep Melhod

Trigger Mode

The spectrum analyzer trigger mode can be divided into Freerun and Triggered.
In the Triggered mode, Video, Wide IF Video, External, or Line can be selected as the trigger source.

Freerun |

When the sweep mode is set to continuous, sweep is repeated continuously. When the sweep mode is set to
Continuous

single sweep, sweep is started immediately after the key is pressed.

Single
To set the Freerun mode, perform the following key operations (The Freerun meode is initially set.):

Trig/Gale ——>  Trigger Select Freerun by pressing ihis key.

Fraerun
Triggered

6-5



Seclion 6 Selecling the Sweep Method

Triggered |

‘When the conditions of the pre-selected trigger source are met, sweep is started.

To set the Triggered mode and to select the trigger source, perform the following key operations:

G

!

Trigger
Freerun

Triggered

Trigger
_Source *

Select Triggered by pressing this key.

bbb

!igm Y

Wide IF*
Video

External *

Ling

Return

Video trigger

Wide F video trigger

External Irigger

Line trigger

Selects the irigger source.
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Video Trigger |

Sweep is started in synchronization with the positive leading edge or negative leading edge of the detected

waveform.

To select the trigger level and trigger slope, perform the following key operations:

——>  Trigger

Source "

——>  Video*

—— Trig Level

—= Trig Slope
Rise Fall
= Reslumn

—=25dB

Set the trigger level with the ten keys, up-down keys, or rotary
knob,

Selects whether the posilive leading edge (Rise)} or negalive leading
edge (Fall) is 10 make the trigger slope.

The trigger level is indicated by displaying the trigger level indicator P at the leftmost vertical line of the

screen.
-~ -E o) i A TractIe-TIme
’I/ \ ! "1: .""I \ ’.'
g A rll AR /
\ [ 1 [ /
\ 4 ;_ { \| / ;/
\. ;If ! i \ / L\ ’;‘
\ AR R \
O I A =
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Wide IF Video Trigger

A wide bandwidth IF signal of at least 5 MHz is detected and sweep is started in synchronization with its

positive leading edge or negative leading edge.
To select the trigger level and trigger slope, perform the following key operations.
Generally, there is no burst synchronizing signal and this signal is used as a burst wave gate control signal.

TriglGate | ———>  Trigger
Source *

—>  Wide IF Video *

——= Trig Level
High
———= Trig Slope
Rise Fall
———> RHelurn

Selects the trigger level from among High, Middie, and Low,
according to the input level.

Selects whelher {o sel the positive leading edge (Rise} or negative
leading edge {Fall} as the frigger slope.

An indicator of appropriate trigger levels for Wide IF Video is listed below.

Trig Level Mixer level*
High —10 dBm (nominal)
Middle —20 dBm (nominal)
Low =30 dBm (nominal)
* This designed at 100 MHz.

Actual trig level is dependent of frequency of input.
Mixer level is “actual input of RF input” — “RF attenuator value”, if the instrument has no preamplifier option

installed.

External Trigger |

Sweep is started in synchronization with the positive leading edge or negative leading edge of the signal
waveform input to the Ext Input connector on the rear panel. To select the trigger level and trigger slope,

perform the following key operations:
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() —>

Trigger ——>  External*

Section 6 Selecting the Sweep Meihod

External input

Trigger level
—5V

{Example}

Source *
—> —10t0 10V )
Selects the trigger level from —10 1o +10 V and TTL.
— ITL
——->  Trig Lavel Sets the trigger level when —10 1o +10 V was selected.
=5V
——-=> Trig Slope Selects whelher to set the posilive leading edge (Rise) or negative
_Hise Fall leading edge {Fall) as the trigger slope.
—> RBelum

N

Sweep frigger

When trigger level is —5 V and trigger slope is Rise
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Line Trigger [

This function starts sweep in synchronization with the AC power line frequency. Line trigger is conveniently

used to observe power line-related hum waveform. With the line trigger function, the trigger level and trigger
slope are not selected.

_— Trigger —> line
Source *

Delay Time |

‘When the trigger mode is set to Triggered in the time domain mode, the trigger point is usually positioned at
the left end of the screen. This, however, means that it is not possible to see the waveform before the trigger
point and the waveform beyond the right end of the screen,

With the spectrum analyzer, a waveform away from the trigger point can be displayed by changing the delay
time.

To set the delay time, perform the following key operations:

Trig/Gale Delay Time ————>  Sel the delay lime with the ten keys, up-down keys,

10.0 ms or roiary knob.

Time

If the trigger point on the time axis on the screen was set by delay time, the trigger level indicator is displayed
at the bottom of the screen.
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Trigger level

i iy

- Aty —

v iy

» Time
‘I’race-"ﬁrne
y 4
Normal observation waveform
| 4
1
1
1
{ Trace-Time Trace-Time
f/’ \\
i B I I SNl S TR u—‘—_-— >
1 1
-Wl %

Waveform observed
when the delay time is
set to minus.

Post-trigger

I Waveform observed

set to plus.

Maximum full scale Maximum 65.5 msec

when tha delay time is

Example of Waveform With Delay Time (when used with video trigger)
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Section 6 Selecling the Sweep Method

Zone Sweep and Signal Tracking

The spectrum analyzer has two sweep methods - zone sweep which sweeps only within the zone marker and a

signal tracking function which detects the peak level frequency at each sweep, then moves it to the center of the
zone marker.

Zone Sweep |
e m —>  Marker

Tracking
(Display page 2 of the menu.}

Zone sweep can be conveniently used to closely and quickly analyze part of the whole sweep range on the
Screen.

Tréce-A

L

JENPS [N SRUNPE EEpEGS PR Y T R
3

1 O O L N I

s
I
>
|

1T
|-}

{

A signal masked by noise can be analyzed at high speed by setting
zone sweep to On and adjusting the resolution bandwidth and video
bandwidth.

Note:  Zone sweep cannot be executed while the marker is Off or when the instrument is in the time
domain mode.



Seclion 6 Selecting the Sweep Method

‘When the multimarker function is on, Each multimarker in on state is sequentially zone-sweeped {(multi-zone

sweep).

1 ; Trace-A
1

1 ]

1 ]

T T

1 ]

1 1

1 ]

1 I

T T

1 I

1 1

1 I

111

T gy X

; I I A - 5
A O e Y W i 0 Wi ' W

1 3

1 L

1 11

1 r

‘Signal Tracking |
_— m —> Marker Tracking
On Off

(Display page 2 of the menu.)

The signal tracking function moves the frequency of the signal of the peak level in the zone marker to the

center of the zone marker at each sweep. This is convenient when tracking and analyzing a signal whose

frequency drifts.

Note:

The signal tracking function cannot be executed while the marker is Off or when the instrument is in

the time domain mode.
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Time Gate Function

6-14

The time gate function is a sweep mode which tums the waveform data display On and Off by the gate control
signal generated in the spectrum analyzer based on an external signal or video trigger signal.

Since the timing that displays the spectrum waveform can be set by using this mode, the spectrum when the
burst signal is On can be analyzed.

In order to use the time gate function, an extemal trigger signal synchronized with burst wave On/Off or other
signal change is required to create the gate control signal.

When an external synchronizing signal is unavailable, set the trigger source to wide IF video trigger. A
synchronizing signal can be obtained internally.
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Burst wave input signal

TrIaca-A

. Iill
LRI I
II | Jr"
It

The spectrum spread by the positive leading edge or negative leading edge of the burst wave prevents the
spectrum from being observed with the burst set to On,

If the spectrum can be analyzed only during the gate time T,

/ \ Trlace-A

AN
[ |\
\

Only the spectrum when the burst is set to On is displayed.
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Seclion & Selecting the Swesp Method

When the time gate function is executed, sweep runs in the Freerun mode and only the waveform data validated
by the gate control signal is refreshed. If the sweep period is not synchronized with the gate control signal, a
perfectly shaped trace can be obtained by increasing the number of sweep repetitions.

. T
P Trace-A

ot A

Fewer Sweep Repetitions

/'\ Trace-A

More Sweep Repetitions
Example of Frequency Spectrum Measurement on Burst Signal
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Section 6 Selecling he Sweep Method

Creating a Gate Control Signal

If the point where an external trigger signal (Ext Input only) or a wide IF video trigger signal is triggered is
assumed to be the reference position, the gate control signal remains On over the period from the point
immediately after the Gate Delay time has elapsed from the reference position to the time set by Gate Length,
or to the time reset by a trigger signal.

* Gate End: When Int selected

Trigger point
Trigger signal ~—=~—mceeef mm e e e emmc e ee e - m————- Trigger level
; | E—
]
1
| ON
]
]
1
]
i
Gale control signal S I 2la?
! ! :
L GateDelay [ Gatelength |
! i T
]
1 i :
]
1
Chnly this time is displayed.
» Gate End: When Ext selected
Trigger point Trigger-reset point

}

Trigger signal = - e w oot f ----------- e ——————— o e Trigger level

ON

-———

OFF OFF

Gate control signal

Gate Delay

J

Only this time Is displayed.



Section 6 Selecting the Sweep Method

To turn the gate time analysis function On and Off and to create the gate control signal, perform the following

key operations:

TrigiGate ———> (Display page 2 of the menu by pressing the More key.)

—— (Gate Sweep
On Off
——> (Gaie Seiup *

———> Slop

———> Hestart

—— Delay Timo

——> Time Span

Turns the gate funclion On and Off.

Sets the gate function.

Stops gate operalion.

Restarts gate operalion.

Sels the delay time from the frigged lime.

Sels the sweel tima.

Setting Gate Function

TrigiGate —> Gate Setup "

——= (Gate Delay
Ous

———=> Gate Length
d0ms

—> (Gate End
Int Ext

—>> Wide IF*
Video
——=> Exiemal®

L———> relumn

Sels the gate delay time.

Sels the gaie lime langth.

Selects the condition that closes the gate.
When Gale End is set 1o Inl and Gale Length is sel to Ext, the
gate is closed by an exiernal signal.

Selects the Wide IF Video trigger.

Selects the Extarnal irigger.



Seclion 6 Selecting the Sweep Method

The time domain mode facilitates setting the gate control signal time. The following shows an example of how
to use the Time Gate function that uses the time domain mode,

Step Procedure

1 Input the following signals to the spectrum analyzer.

Input signal %«iﬁ} Input to RF input
Trigger signal g,g%;, input to Ext input 1 (£10V).
2 Display the waveform in the time domain mode. Synchronize the input signal by setting the

trigger mode to Triggered and the trigger source to Ext Input 1 (-10 to 10 V).

Trace-Tims

\

\
\
i

iy o

!

Delay time Gate Length

Gate Delay

3 Set Gate to On. Vertical lines (gate cursor) should appear at the Gate Delay and Gate Length
positions, Set Gate Delay and Gate Length to appropriate positions while observing the
waveform.

At this time, adjust the resolution bandwidth and video bandwidth in the time domain mode to
equal those in the frequency domain mode, then set the gate cursor positions. The influence
of spike-like noises independent of the conditions shown in Note 1 described later can be
avoided.
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Section 6 Selecting the Sweep Method

Step Procedure

4 Set the frequency domain mode. The trigger mode becomes Freerun and the waveform data is
displayed only for the time set by Gate Length.

Tréce-A

-

4

|~

L I g o

Notes: 1 The detector output is delayed compared to the positive leading edge of the input waveform
when the resolution bandwidth (RBW) is narrowed in the frequency domain measurement mode.
As aresult, spike-like noises may appear on the trace. To prevent this from appearing, set Gate
Delay and Gate Length to values that satisfy the following conditions.

RBW 1 t2 13
1 kHz 23 ms
3kHz 21 ms

10kHz | 2230 ps

30kHz |2200ps | 220 s =] us
100 kHz | 220 ps
300 kHz | 215 ps
1 MHz

210 us

5 MHz
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Seclion & Selecting the Sweep Method

1 When the resolution bandwidth (RBW) is extremely narrow for the frequency span, some
waveforms cannot be displayed correctly. Set each parameter so that the following conditions are
satisfied:

Span 5
Number of data points * %

RBW =

A setup to 501 points or 1001 points is possible for the number of data points.

3 The Time Gate function can use a video trigger as the gate control signal, In this case, the gate
control signal must be generated correctly so that a trigger can be normally set with the same
RBW, VBW, and trigger level conditions at all frequencies within the frequency span observed in
the frequency domain. (See the figure below.)

Trigger can be applied by the gate control signal created internally by setting the trigger source to Wide IF
Video.
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Section 7 Coupled Function

This section describes the coupied funktion. Generally, the spectrum analyzer aulomati-
cully selects the opiimum values of the coupled function so that both the cormect level and
vorrect frequency values can be measured. This is called the Awo Coupled Funcrion,
This section mainly describes manual settings that are used (o'set the coupled function
according to the apphication.

From Aulo 1o Manual Qperation ... e 7-4
Resolution Bandwidth (RBW) and Sweep Time ....... 7-5
Video Bandwidth (VBW) ... -8
Input Attenuator (Atten) .......... T - 7-10

Coupled Function Common/Independent Setting Mode ... 7-12
Ratio setup of Resolution Bandwidh ..o 7-13
Noise reduChion FURGION e iiessmseesrsssnnans 7414






Seclion 7 Coupled Funclion

The coupled function of the four functions Resolution Bandwidth (RBW), Video Bandwidth (VBW), Sweep

Time, and Attenuation (Atten) is initially set to Auto so that the spectrum analyzer can automatically select the
optimum setting.

!J APTGI Vs o A
B l =
5
=
‘ ®
=C-] wmms Coupled Funclion s
— . ( BW ) 6WP Tlmg (Atten)
£ l i °
{L
0 7




Section 7 Coupled Function

From Auto to Manual Operation

Perform manual setting as follows:

RBW

Manual
- =

VBW
Manual

L= Auig

Sweep Time
SWP Time —_— Manual —_—
Aulo

Atlenualor

— B
A

Set the ABW with Lhe ten keys, up-down keys,
and rolary knob.
Automatically sets the RBW.

Set the VBW wilh lhe ten keys, up-down keys,
and rotary knob.
Automatically sets the VBW.

Sel the sweep lime with the ten keys, up-down keys,
and rotary knob.
Auiomatically sels the sweep time.

Sel the input atienuator with the 1en keys, up-down
keys, and rotary knob.
Aulomaiically sets ihe attenuator.



Section 7 Couplad Function

Resolution Bandwidth (RBW) and Sweep Time

To set the RBW and Sweep Time, perform the following key operations:

)
—>
—>
—>
—>
—>
—>
—
E=
s
o

RBW

Manual _—
Aulo

vVBW

Manual e
Auto

RB, VB, SWT
Auio

All Auto
1

RBW Mode*

MNoise
Reduction”

Ralio™

Couple
Common

Independeni
2

Sweep Time @ ——>
Manual
Aulo

RB, VB, SWT
Aulo

All Auto

Manually seis the RBW with ten keys, up/down keys and
rotary knob.

When select auto, avlomatically sels the RBW according to span.

Manually sels the VBW wilh ten keys, up/down keys and rolary
knob.

When select aulo, avtomatically sels the VBW according lo RBW,

Aulomafically seis the RBW, VBW, and sweep time.

Aulomalically seis Ihe RBW,VBW, and sweep time, and Atlen
Sels the RBW mode to Normal or Digilal {oplion 04),

Reduces the noise which a equipment has.

Saets the ralio of RBW and SPAN and the rafio of RBW and VBW.

When selsct Common, 1he same values are set for frequency
domain and time domain. When select independent, different
values are sel for frequency domain and time domain.

Manually sets the Sweep Time wiih the ten keys, up-down keys,
and rotary knob.

Automatically sets the Sweap Time. (Note)

Automatically sets the ABW, VBW, and Sweep Time.

Automatically sets ihe RBW, VBW, Sweep Time, and Atten.
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Saction 7 Coupled Function

(1) Auto mode

The RBW, Sweep Time, and VBW parameters are set to Auto so that even if the frequency span is varied, the
respective parameters are automatically set to the optimum values so that frequency and level measurement
errors do not occur.

The following shows the Swp Time Auto setting range:
= Lower limit value

10 msec
= Upper limnit value

1000 sec

(2) Manual setting

If RBW, VBW, and Sweep Time are set to the Auto mode, normal measurements can be made without
considering their settings.
However, in the following cases, RBW should be set to the Manual mode.

General measurements: When observing two adjacent signals, increasing the frequency resolution by

narrowing the RBW can reduce the noise level (a tenth part of the current RBW
results in a 10 dB reduction).
However, if the RBW is too narrow, the spectrum waveforms will become too
steep, the response characteristics become worse, and the sweep time will also
become longer. Therefore, the RBW value should be determined to give a practical
sweep speed.

Intermodulation distortion measurement: When measuring two signal intermodulation distortion with a
comparatively wide frequency span and a reduced noise level,
the RBW value should be narrowed by manual setting. However,
the sweep time increases in inverse proportion to the square of
the RBW,

Very small signal measurement: If FFT filter of the option which can be set up in a minimum of
1 Hz is used when measuring the very small signal of CW, a
dynamic range is made large and can be observed.

The RBW can be selected from among the following by Manual setting:

Standard configuration:
300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz, 3 MHz, 5 MHz, 10 MHz,
20MHz

Note: RBW = 20 MHz is available at Band 0, because pre-selector band width effects RBW at Band 1.

Option (4: 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz
Option 04 is using the digital filter of FIR system.

7.6 Option 02: 1 Hz, 3 Hz, 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz



Section 7 Coupled Funclion

Note:
The spectrum traces on the screen are displayed as shown

at the left according to the sweep time. The optimum sweep

time gives a waveform like [1]. However, a sweep time

\ that is too fast decreases the waveform amplitude on the
K\ display as shown in [2] and {3]. Therefore, the apparent

bandwidth gets wider, and the frequency also shifts. When
waveform [1] cannot be maintained, “UNCAL" is

N =

\\ S \j\""k
]
N
]

/ A displayed.
D ZEININ
A NN
4 TN

[1] Optimum trace waveform
[2],[3] UNCAL trace waveforms

(3) Setting RBW mode
RBW to be used can be chosen from analog filter, FFT filter, FIR filter when it equips with Option 02 and

Option 04.

— () — o
— Aulo According 1o sel-up SPAN, sets up Resolution

Bandwidih automatically.

——> Normal Chooses filter of analog system 1o 300 Hz-20 MHz.
——> Digital Chooses digital filler of FIR sysiem to 10 Hz—1 MHz.
— EET Chooses digital filter of FFT sysiem to 1 Hz—1 kHZ.
—> relurp
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Section 7 Coupted Function

Video Bandwidth (VBW)

(1)

To set the VBW, perform the following key operations.

RBW

e

Aulo

VBW

Manual —_—
Aulo

RAB, VB, SWT
Aulo

All Auto
1

bl

RBW/Span
Ratio
On Off

RBW/Span
Ratio

0.01
VBW/RBW
Ratio

1
Couple
Common
Indepandent

2

!

!

|

Auto mode

Manually seis the RBW with 1en keys, up/down keys and rolary knob.
When select auto, aulomatically sets the ABW according 1o span.

Manually sets the VBW with ten keys, up/down keys and rotary knob.
When select aulo, aulomatically seis the VBW according to RBW.

Auvlomalically seis the RBW, VBW, and sweep time.
Automatically sels the RBW,VBW, and swaep lime, and Atlen

Selécts RBW(/span ratio On or Off.

Sels the ABW/span ralio.

Sels lhe VBW/RBW ratio.

When selects common, the same values are sel for frequency
domain and lime domain.

When selecis the independent, different values are sei for
frequency domain and time domain.

When VBW is set to Auto, the product of the RBW set value multiplied by the VB/RB Ratio is set. Since VB/
RB Ratio is initially set to 1, RBW and VBW are set to the same value.

By setting the VB/RB Ratio to a small value, since VBW is set to a narrow value according to the RBW setting,

noise can be efficiently averaged.

Note: Since the VBW setting range is 1 Hz to 3 MHz, if an attempt is made to exceed this range, the VBW

is set to 1 Hz or 3 MHz.



Section 7 Coupled Funclion

(2) Manual setting

When wanting to average the noise by making the VBW narrow without regard to the RBW set value, or when
wanting to make the VBW wide to observe the waveform of signals modulated at a high frequency, use
Manual setting.

The VBW value can be manually set from among the following values:

1 Hz, 3 Hz, 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz, 3 MHz,
OFF

Note: « When VBW 2 RBW is set, noise is not averaged and the sweep speed is increased.
= Noise can also be averaged without narrowing the VBW (without decreasing the sweep time) by
performing video averaging. For further details, refer to Section 5.

(3)Averaging in the Digital RBW mode

VBW is not settable in Digital RBW mode.
Averaging using RMS detector in the Digital RBW mode is executed by setting sweep time long.
Increasing sweep time improves S/N.
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Seclion 7 Coupled Function

Input Attenuator (Atten)

To set the input attenuator, perform the following key operations.

Altenuator

Manual
—r—> Aulo  — > Manually sel the input allenuator with the 1en keys, up-down

kays, and rotary knaob.
Automalically sels the input atlenuator.

—> Stepsize ——> ggyg step size of Atien. (MS2687A is 10 dB only)
2dB10dB
—> PreAmpl ——> Tumsthe input preamp On and Off.
On Off
—> AlAuto Automatically sels the RBW, VBW, Sweep Time, and Atien.

(1) Auto mode

When the reference level is set while Auto is selected, the input attenuator is automatically set to the optimum

value according to the reference level.

(2) Step size
Atten step size can be selectable 2 dB or 10 dB. When measures the spurious (Harmonics and inter modulation),
recommend using 2 dB step size Optimizing Atten setting value suppress spurious that is generated by specrum
analyzer, and improves dynamic range and mesurement speed.
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(3) Manual setting

‘When a signal with the same level as the reference level is input, the input attenuator value in the Auto mode
is controlled so that high accuracy measurements can be made without being influenced by gain compression
and the noise level can be reduced. However, when you want to measure a low level signal by raising the
sensitivity when measuring nonharmonic spurious response and the spurious response of adjacent signals,
measurement may be impossible because the Atten values in the Auto mode are too large. In this case, set the
input attenuator manually according to the table above,

Reference Level and Input Attenuator (Manual)

Reference Level effective range (dBm) Atten Manual (dB)

+30t0 =30 60
+30to —40 60
+30to =50 50
+30t0 -60 40
+20to 70 30
+10to -80 20

Oto 90 10
-10to -100 0

A small input attenuator value can be set within the range at which internal mixer level = {(same input level as
reference level)} — (input attenuator set value) is ~10 dBm or less,

For second and third harmonic measurements, the influence of internal distortion must be eliminated by
decreasing the mixer input level. Because the internal distortion is —80 dB when the mixer input level is
—30 dBm, when wanting to measure spurious harmonics up to —80 dB, the mixer input level must be made 30
dBm or less. In this case, set the input attenuator manuvally because the Atten value in the Auto mode is too
small.
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Coupled Function Common/Independent Setting Mode

At factory shipment, the four coupled functions RBW, VBW, Sweep time (Time Span), and Atten are set to
have the independent value for frequency domain and time domain,

When these coupling functions are desired to be used with the same sense of operation as zero span of a
traditional spectrum analyzer, they can be set commonly by making the following system settings.

— m ———3  Coupled Sel by pressing this key.

Common
(Display page 2 of the menu,)  Indepsndent

Common - Sets the same valuas for bolh frequency domain
and time domain.

Independent ----- Sels lhe different values for frequency domain and
time domain.

The Atten value connot be set independently. When the coupled mode is set to Independent, “RBW” and
“VBW?" displayed at the top of the screen change to “RBW1t” and “VBW!", respectively.

Note: The sweep time (time span) seiting range and resolution in the frequency domain and the time
domain differ as shown below. In some cases, the same values cannot be obtained even if the
coupled mode is sent to common.

Frequency domain
10 msec to 1000 sec
Resolution: 5 ms (10msto1s)
High-order 3 digits (1 s to 1000 s)

Time domain

1 psto 1000 s

Resolution: 1,2, 5 sequence (1 1s to 100 ps)
100 ps (100 ps to 4.9 ms)
Sms{5mstols)
High-order 3 digits (1 s to 1000 s)

Example: Afier switching to the time domain mode to set the time span to 100 L sec when the sweep time is 300
msec int the frequency domain mode, the display mode retrurns to the frequency domain mode.
!
Since the lower limit value of the sweep time that can be set in the frequency domain mode is 20
msec, the sweep time is set to the 10 msec nearest to 100 L sec. Then, when the display mode
switches to the time domain mode, time span is renewed to 10 msec.
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Ratio setup of Resolution Bandwidh

It is possible to set up the ratio of RBW, SPAN, and RBW and VBW.

) — e

-~ RBW/Span
Ralio
On Off

——> RBW/Span
Ralio
001

—> VBW/HRBW
Ralio
-1

If SPAN is sel up when the coupled function of
RBW is sel as Aulo, RBW will be automalically
set up so that the ratio of SPAN and RBW may
become the same.

RBW in case a RBW/SPAN ralio funclion is ON,
and the ratio of SPAN ara sel up.

The ratio of VBW/RBW Is sat up. According to a
setup of RBW, VBW is sel up aulomalically.
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Seaciion 7 Coupled Function

Noise reduction Function

7-14.

In case a Noise reduction function performs measurement which needs a larger dynamic range, it is a function
to reduce the noise which a equipment has by calculation.
This function is effective in option 04 digital resolution bandwidth at the time of use.

() — (=) — w=

Reduclion®
—=> Noise Reduces the noise which a equipment has and
Reduction displays a signal.
On Off
—> Nolse Measures the noise which a equipment has.
Calculaie

A noise reduction function performs the following processing and displays a measurement signal.
Noise electric power which a equipment has (at the time of a non-signal input): Ns, Inputted signal
electric power: S,
If result: D displayed
It is set to D=Ns + S and the eleciric power compounded in the form where it was influenced of the
noise ingredient which a equipment has is calculated.
Noise reduction function is a function which calculates this Ns beforehand.

D=(Ns+S)—Ns

The notes on this functional use

At the time of Noise Calculate execution, it carries out in the state where a signal is not inputted. When you
change measurement parameters (frequency, SPAN, input attenuator ,resolution bandwidth, referenece level,
eic.), please perform Noise Calculate each time. To the last, by calculation, this is a function which reduces
noise, is NF which hardware has and distortion performance is not improved.



Section 8 Automatic Calibration and Level Correction Function

This section describes the tnternal culibration function and measuring systeny level cor-

rection funchion which minimize the spectium analy2er measurenment ermr.

Automatic Calibration Function ..o CAlL ... 83
Automatic CaliBration ..........oceeiieereernsssseessesiasons 8-4
Details of Each-Calibration ftem ... i 85

Fresalecton IUming . cr s v 86

Measurement System Level Correction ....coeeeicciccnne. 87
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Section 8 Aulomalic Galibration and Leve! Correclion Funclion

Automatic Calibration Function .........cccocvvvevevvvenennn.. CAL

The spectrum analyzer incorporates a 625 kHz, 50 MHz calibration oscillator and a calibration attenuator,
which perform automatic calibration so that the spectrum analyzer can minimize measurement errors and
make high accuracy measurements.

WARNING A

If calibration is executed with an external signal applied to the RF input, the correct calibration
value cannot be obtained. Perform calibration without applying a signal to the RF input con-
nector.

' (] ATTERI M3 268 T4 i e

0l

Cal
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Saclion 8 Aulomalic Calibration and Level Correciion Function

Automatic Calibration

Execute spectrum analyzer automatic calibration by performing the following key operations:

Cal
——=

——> AllCal Automatically calibrales Level, Freq.
———> Level Cal Automatically calibrales Level.
—> Freq Cal Aulomaticaily calibrates frequency reading.
———> FFT Cal Automalically calibrates FFT.

Freq Cal
—= Onoff Seis Freq cal correction to on or off.

———> preselecior:  Tunes the praselecior.

{uning

2> Y-oul" Sets the ampliiude and Polarity of
sef up Y-output on rear panal.

——>  Antenna® Sels the antenna factor.
Facior

——> (Cal slajus” Displays 1he slatus ol inlernal
2 correclion ilams afler calibration,



Section 8 Automalic Calibration and Level Correclion Funclion

l Details of Each Calibration Item |

The following describes the items that are calibrated by the automatic calibration function and the items that

are calibrated at the factory.

Reference level error Calibrates the absolute-value levels on the LOG/LIN scale.
calibration
LOG-scale linearity Calibrates the LOG-scale linearity.
L | calibration
\E’, IF Gain switching error Calibrates the error caused by the IF gain from among the
E correction level errors when the reference level is switched.
‘E L RBW switching error Calibrates the error when the resolution bandwidth (RBW)
L C | calibration is switched.
c f_\ Detection-mode switching | Calibrates the level error when the detection meode (Pos
A error calibration Peak, Sample, Neg Peak) is switched.
L Input-attenuator/pre-amplifier | Calibrates the level error when the input-attenuator/pre-
switching error calibration | amplifier is switched.
F RBW center frequency Calibrates the center frequency error when the resolution
E calibration bandwidth (RBW) is switched.
Q
c RBW bandwidth Measures the RBW bandwidth used for noise measurement
A measurement bandwidth conversion.
L
Factory Frequency response Calibrates the amplitude frequency response over the entire
Calibration | cajibration band.

When ALL CAL is executed, the calibration data is retained by the built-in battery back-up even when the
spectrum analyzer power is tumed off. Therefore, it is not always necessary to execute automatic calibration
each time the power is tumed on, However, when a particularly high accuracy measurement is required, when
the specifications are not met, or when the set-up circumstances have changed greatly (such as ambient
temperature), execute automatic calibration again.

Notes: - Since the built-in calibration oscillator is automatically connected internally when automatic

calibration is executed, external connection is unnecessary.

+ Unless the frequency span is taken into account, the measurement frequency error depends on the
local oscillator frequency error and the IF center frequency emror. The local oscillator is a synthesizer
system and its frequency error depends on the frequency accuracy of the reference crystal oscillator
or external reference signal input. Frequency-related automatic calibration calibrates the IF center
frequency error.
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Preselector tuning

Since this equipment is a superheterodyne type spectrum analyzer, it generates unrequired wave responses
such as image responses and multiple responses.

This equipment uses a preselector to remove these unrequired wave responses and to display only true signals
on the screen. The preselector is a variable synchronous type bandpass filter that follows the receiving frequency
of an analyzer. Since the MS2681A/MS2683A/MS2687A/MS2687B uses the preselector in the band, the
peaking is described below:

In normal use, since the initial value of the peaking bias is set for each frequency, peaking is required only
when the bias value is shifted purposely.

If it is shifted, the receiving level is decreased as shown in the diagram at the bottom left. Accordingly,
perform peaking so that the maximum response can be obtained as shown in that figure.

B

elector peaking Siate of cptimum peaking bias

i Bk ek nete ot O S0 BEE AL

Perform peaking using the following method:

Shift Cal

= J—

[ Preselector Tuning " ——> Aulo Tune  Automnalically sets the peaking bias so lhal
the level is maximized at the marker poinl.

Lo /@\

Manually sets the peaking bias.
(Bias value range: =100 to +100)

—> Presel___  Seis ha peaking bias to tha initlal valus {0).

> ratum

Note:
Preselector Auto Tuning cannot be done when:
» The frequency span exceeds 500 MHz,
+ Trace BG is the main trace in the trace A/trace BG indication.
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Seclion B Aulomatic Calibration and Level Correclion Funclion

Measurement System Level Correction

When making meagurements with a spectrum analyzer, it may be necessary to correct the error and gain of the
measurement system. The foliowing are examples of this:

[1] Frequency characteristics and loss of measurement cables
[2] Frequency characteristics and loss of pre-amplifier, etc. connected to RF input connector
[3] When wanting to measure the field strength with an antenna or near-field probe connected (antenna factor

correction)
il o
T— Corraclion of measurement cable loss, elc.
DuT Pre Amp iﬁ:fyi';?

Correclion of pre-amplifier gain and cable loss, etc.

Spectrum
Analyzer

AN

The correction factors for these measurement systems can be stored in the internal memory to add the factor to

Correction of anlenna faclor.

the measured value and display the spectrum,
Up to five correction factors (maximum 150 points each) can be stored in the internal memory by storage from

an external computer via an external interface. For a more detailed explanation of these methods, refer to the
Remote Control part of the separate operation manual.
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Seclion B Auiomatic Calibration and Level Correclion Function

8-8

The following shows the procedure for adding the correction factor to the measured value by using the correction

data saved in advance.

Amplilude| ———— Cormrection® ——>

Correclion  Turns level correclion On or OF.
_On Off
—=> Select Corr Sslecls one of the five correction tables.
—> Correclion Displays the current correction iable.
List (frequency and correction values)
_On Off
—> Load/Save * |.oads and saves the five correciion lable.
(For {urther details, ses P.2-22.)
—= relurn
—=> Com-1
—> Com2 Salects the correction table to be used.
—> GCorr-3____
—> Com4
I:: Corr-5
relumn




Saction 8 Automatlc Calibration and Level Correclion Funclion

Press one of the Corr-1 to Corr-5 keys. The spectrum data is corrected and displayed by the corresponding
correction value.

If the frequency range over which the correction values are entered is from Fa to Fb, displayed frequency
ranges lower than Fa or higher than Fb have correction values applied as shown in the figure below, The
correction value for frequencies lower than Fa is the same as that (La) for Fa and the correction value for
frequencies higher than Fb is the same as that (Lb) for Fb.

A&
E
g
&
Y T T
I3 i
S :
1
i
La T 1
) '
1 |
I '
(dB) ! :
1 1
i [] _»
Fa\ /Fb (Hz2)
~"
Correct value range enlered
Notes:

[1] No correction factor is entered at the factory. The correction values are all 0 dB.

[2] The correction value is backed-up by a battery. Therefore, once the value has been entered, it is
not lost even after the power is tumed off.

[3]1 The Corr-1 to Corr-5 soft keys allow each menu label to have up to 20 characters. The labels can
be entered from the remote control command only. For further details, refer to the Remote Control
part of the separate Vol.3 operation manual.
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Section 9 System Setting

This section describes the specttum dnalyzer svstem settng merhod.

Screen Display Type System Setting ......c.c.ococeeeenee g4
Date Display type Setting ... o g-4
Medifying Display. Color (Change Color) .. 35
User Definition of Display Color......ccccvimmmmeeeeimene: -6
Adjusting LCD BAghiness ..o vviiiiiniianeaniionne 9.7
Setting VBA OUL ... sinisssmssessens . g-B
Setting Conditions at Power-on ... o, 9-8
SEHInGERIBL [T e e i 8:9

Erasing Warm up Message ..., 910
“X-out, Z-out” output specification in & zero span
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Seclion @ System Setling

The following system parameters of the spectrum analyzer can be set depending on the usage objective.

+  Measurement parameters and date display type setting .......oeevevvevevmnen. Display
Screen display color (color pattem) SEINE ....o..ccuererersesneererrererereresersens Change Color
» Adjusting LCD brightness for comfortable viewing depending on
vertical angle of ODSEMVANION .......ccccovrevsvsrsriese s s s s e eane LCD Brightness
o Setting DALE/TIME «ccoeeeiirrieecirereieiiseerrs e rsesnsnsssss s esst st st st sesacmsesannse Set Date/Set Time
*  Erasing wirm UD MESSALE ......cueermreimsesesesnsisistsirrrensessssrrsssssssssssssssasasons Erase Warm up Message
*  POWEr 0N S1ate SEUNG ..coveeererecrerereeeeseserereeesseaesesasteesse st e s s sssssraestassens Power On State

These system settings are independent from, and are not affected by, the preset function,
However, they are included in the Save parameters described in Section 10, so the system settings may have
changed when recalled.
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Section @ System Setting

Screen Display Type System Setting

This function selects the title display type and date display type that are displayed on the screen.

(Move cursor.}

—> Comment " —8M8 >

L~ Tile Displays the fille.
————=> Clock Displays the clock.
—> Clock & Title Displays 1he clock and title.
——> off

Move the cursor on Lhe selected item, push to confirm.

Date Display type Setting

{Move cursor.}

— e —— () —

— = YYYYMMM/DD Digitally displays the dats in yeay/month/day order

== MMM-DD-YYYY Alphanumerically displays the daie in month, dale, year order

L > DD-MMM-YYYY Alphanumerically displays the dale in dale, month, year order

Move the cursor on the selected ilem, push to confirm.



Section 9 System Setling

Modifying Display Color (Change Color)

This function changes the color of the trace waveform, scale, measurement parameters, menu, and other items
displayed on the screen. The color pattern can be selected from among four color patterns, or defined by the

User.

Color

D - CO—

—

—

Color Pattern 1

Color Pattern 2

Color Pattern 3

Color Patiern 4

Define User
Calor
relurn

Default color patlern

Color pattern thal can be defined by the user.



Secfion 9 Sysiem Setling

User Definition of Display Color

The MS2681A/MS2683A/MS2687A/MS2687B spectrum analyzer has a color pattern function that allows the
user o define the color of the trace waveform, scale, measurement pararneters, menu, and other items displayed

on the screen.
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Section 9 System Selling

Adjusting LCD Brightness |

LCD Brightness can be adjusted by the following key operations:

{move cursor)

—= LCD Brightness — Set

N 1 Lowest brighlness
I 2

s 3

I 4

— 5 Highest brighlness.



Section 9 Sysiem Salting

Setting VGA Out |

Switching of the Video signal from the Composite Out terminal at the rear panel is carried out by the following
key operations:

{move cursor)

> mam

—> On Sels VGA ouiput on the rear panal to On.

—> Off Sets VGA output on the rear panel to Of.

Move the cursor on the selecled item, push to confirm.

Setting Conditions at Power-on

Set the state of the screen display when the power is tumed on by performing the following key operations:

(move cursor}

—> Power On Screen —>

—  Spactrum Turns on spectrum Analyzer mode.

— Sysiem Turns on signal analysis mode.
(This is executable only when a measurmeni software has Selact one
already installed.)

—> Last Turns on when the power was iurned off.



Seclion 9 System Setling

Setting Date/Time

Set the date and time by performing the following key operations.

{Move cursor)

—_— Setting Date —_—

L 5 Year Enler lower 2digit of the year by ten key or knob.
—> Month Enler monih by ten key or knob.
—-> Dale Enler dale by ten key or knab.

Note: For an example, when inputting 1st January 2000,

Tnput Year (o J( o )J(sa
D) Mown (DD
(@) iz D) ()

—=  (Move cursor by slep keys) —  Setling Time _ _‘

-~ Hour Enter hour by ten key or knob.
——> Minute Enter minule by ten key or knob.
—> Second Enter second by 1en key or knob.

Note: For an example, when inputting 14:35;10,

nput Hour (1 ) (%) (sn)
Minute { 2 )( 5 )(s=)
() Second (7 )(Co (o).




Section 9 Syslem Setling

Erasing Warm up Message |

“Warm up” message is indicated on the top right of the display for about 3 minutes after tuming on the power.
This message can be erased.

——> Erase Warm up Message

“X-out, Z-out” output specification in a zero span sweep |

Sweep signal output, image signals of spectrum analyzer can be output and observed by an oscilloscope or the
like.

When indicated waveforms are the traces A and B (frequency axes), each signal is output by the following
timing.

Cout M

Y-out

pr———————q{
unfixed

Zouwt | 1 [

Zero Span Sweep: When trace “Time” (time axis), normally Y-out only is output, and X-out and Z-out are not
output.
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Section 10 Save/Recall Function

This section describes saving and recalling of the waveiorm and parameter data 1o smd
fromt mternal register and memory Card, respectively,

It also describes memony card file management.

Internal Register ... A o b L e U 10-4
T T e e e e e e v s 10-4
Saving Parameter and Wavelorm Data ... 10-5
Recalling Parameter and Wavelorm Data .............. 10-7
Selecting Becall ltem......coiniannnnas. 109
Flle Deletion and Wnite Protact ... 10-10

101






Section 10 Save/Recall Funclion

The spectrum analyzer can save the setting conditions (Parameter) and waveform data (Trace) to internal
register and memory card. These data can be recalied and used later,

q‘ ‘;:Tﬁ]?ﬂ&“-’[]\l;?a&ht::' e = ) ) (:‘./:_\@ -
= ——
NG D=l ( O)
e =&
s ] [ () ==
it oEEE|, &é
i (R ook
Y= [efafol=H
e oDoOe:
1 QOO @
H"_ R i
Memory card slot Internal register
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Section 10 Save/Hacall Function

Internal Register

The internal register uses the RAM backed-up by a battery in the spectrum analyzer.

Up to 24 parameters and waveform data can be saved. Parameters and waveform data, or parameters only, can
be recalled.

Memory Card

The memory card is an interface that corresponds to PCMCIA card type I, 1 slots.

Parameters and waveform data can be saved; and parameter and waveform data, or parameters only, can be
recalled.

Only PC-ATA Flash card is usable. Other cards, such as SRAM can not be used.
The PC-ATA Flash card operation is not guaranteed generally.

10-4



Seclion 10 Save/Recall Function

Saving Parameter and Waveform Data

To save the current parameters and waveform data and title to internal register or memory card, perform the

following key operations.

When a title is necessary, enter it in advance. (Refer to Section 11.)

Save

o) (=)

—

Save 1o
Int.Regsir

Display
Directory
/Next

Exit
Direclory
View

1

Save to
Mem Card

Display
Direclory
MNext

Dir Disp
Detail
Qutline

Save Wave~
o

CSV File

Exit
Directory
View

Saves to internal register. Enter the regisler No. from the len
keys, then press "Enler” key.

Displays the internal regisler file No., dale, and lille
directory. When the enlire direciory cannot be displayed on

one screan, press this key again to display the nexi screen.

Reiums from direciroy display screen to waveform display screen.

{Display page 2 of the menu by pressing the More key.)

Saves to memory card. Enter the file No. from the len keys,
than press "Enter” kay.

Displays the memory card file No., date, and fille directory.
When the enlire directory cannot ba displayed on one screen,
press this key again 1o display the nexi screen.

Selects memory card direclory detail/outline display by
pressing this key.

Saves the waveform daia in CSV format.

Returns from directroy display screen io waveform display screen.
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Section 10 Save/Recall Funclion

Notes:
1. Since the Save operation overwrites the data written using the same register/file number, check the
directory before doing any saving.
2, The number of the internal register is up to 24 parameters. Range of the register No. is from 01 to
24.

<Memory Directory>

No. Date Title

01 2000-09-15 Noise Level Measurement
02 2000-09-23 FALL 0923

10 2000-10-10 SPRT 1010

12 2000-11-03 CLTR

Save Int. Reg. NO=

Internal Register Directory Display Screen
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Section 10 Save/Recall Funclion

Recalling Parameter and Waveform Data \

To recall the saved parameters and waveform data or parameters only from internal register or memory card,

perform the following

Recall —

key operations.

—= Recall from
Int. Regstr

——  Display
Directory
INexi

————= Recall
Itern

L5 Exil
Directory
View
1

l

Recall from
Mem Card

l

Display
Directory
INext

——> Dir Disp
Datail
Qulline

—=> Recall
tem

—>  Exit
Directory
View
2

Recalls from internal register. Enter the register No. from the ten
keys.

Displays the inlarnal regisier No., date, and litle direclory. When
the entire direclory cannol be displayed on one screen, press this

key again to display the next screen.

Selecls the item fo be recalled.

Relurns from directroy display screen to waveform display screen.

Recalls from memory card. Enter the file No. from the ten keys.

Displays the memory card file No., dals, and title directory. When
the entire directory cannot be displayed on one screen, press this
kay again 1o display the nexl screen.

Selects memory card direclory detail display/oulline display
by pressing ihis key.

Selecis the ilem to be recalled.

Returns from direciroy display screen lo waveform display screen.
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Section 10 Save/Recall Function

10-8

Notes:

[1] Waveform data should be saved in the View storage mode or in the state while stopped after a

single sweep. Resweep immediately after recall clears from the screen display the data saves

during continuous sweep.

[2] The Cumulative and Overwrite storage modes allow the last-swept waveform data to be saved.

<File Directory> _Recall

Media: Mem Card-1
Unused Area: 205 824 byte
31 Files in \MS2683\SPEANA\TRACE

Name Title Bytes Date Protect

TRACEOC1 DAT Carrier Power Measure
2608 2000-05-16 09:04 Oft

TRACEO002 DAT Power steps Measure
2608 2000-05-16 09:04 Off

TRACEOQ03 DAT PvsT full frame Measure
2608 2000-05-16 09:04 Off

TRACEQ04 DAT PvsT full slot Measure
2608 2000-05-16 09:04 Off

TRACEOQO05 DAT PvsT top 10dB Measure
2608 2000-05-16 09:04 Off

Recall File No =

<File Directory> Recall

Media: Mem Card-1

Unused Area: 205 824 byte

31 Files in WMS2683A\SPEANA\TRACE
No. Date  Title

001 2000-05-16 Carrier Power Measure
002 2000-05-16 Power steps Measure

003 2000-05-16 PvsT full frame Measure
004 2000-05-16 PvsT full slot Measure
005 2000-05-16 PvsT top 10dB Measure
006 2000-05-16 PvsT Rising edge Measure
007 2000-05-16 PvsT Falling edge Measur
008 2000-05-16 Intermod measure {carr
009 2000-05-16 BS Tx band(800kHz abov
010 2000-05-16 BS Tx band(800kHz belo
011 2000-05-16 BS Rx band{3rd} measure
Recall File No =

Memory Card Directory Display Screen

(Detail)

(Outline)



Section 10 Save/Recall Funclion

Selecting Recall Item |

Select the item to be recalled by performing the following key operations.

Hﬂmu.llﬂm.'

{Display page 3 of the menu by prassing the More key.)

 ——

—

—= Al Trace &

Parameter

—> AIT&P

= View

Parameler

——> Parameter except

Ref Level
etymn

Recalls all lhe waveform data and parameters.\

Recalls all ihe waveform data and parameters
and set the slorage mode 1o the View mode
{do not update 1he wavelorm dala}.

Recalls the paramelers.

Recalls the parameters other than
the reference level and RF attenuator. /

Select he desired ilem.
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Section 10 Save/Recall Funclion

File Deletion and Write Protect |

To delete a file and set write protect, perform the following key operations.

10-10.

_— File Operalton

Note:

———-—> Relresh
Screen

————= Sort
——> Format

———= Delele

——>>  Wrile
Protect

L——> Back
Screen

Refreshes screen

Soris files alphabetically.

Formats a new mamory card so
that it can be used.{nole)
Moves the cursor, and deletes the files

Moves the cursor on the file, and set write prolection.

Returns 1o previous screen.

1. When a memory card is formatted, all the file contents are deleted even if they are write protected.

2.The operation above releases write protection of the protected files.

3. Write-protected files are displayed with “protect” in the memory card directory displayed set to
“on” and cannot be saved or deleted.

4. Change the directory by following operation:

« Moves the cursor:
« Turn the page

Tum the knob
Press the step keys.

= Change to parent directory Move the cursor to ..(upper line), and press the

[Set] or [Enter] key.

* Change to sub directory Move the cursor to the *** dir, and press the

[Set] or [Enter]key.



Section 11 Copy

This section describes the Copy funation for hard-copying the contents displayed onithe

hOa i §

Diratt PIoting o s s e s i et e e i 11-3
CONNBCHAG 10 PINIBE «overiasrioniorsssrmsssisiissnsesssssirsss 11-3
Selectinga Printer and BMP File .......ooocooiiiniiinns 17-4
Sele g A EIMB s s i e S e e 11-5
Executing Hard Copy ... SURUUUUUPUUURUUTUUUURPIUR i & -1

Saving Screen Image Data to Mem:;:-n_.r Gar-::l ..................... 117
Selacling Memory Card ...t msassissmisis 11-7
X ORI R g S ANB e i L33 et v e Pl ar i s e i sy Faie 117
Displaying the Screen Image Data on PO ... 11-8
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Section 11 Copy

Direct Plotting

The spectrum analyzer can output a hard copy of the screen as follows:
Using a printer via parallel interface.

However, the printer is limited to HP815C compatible model and ESC/P compatible types.

Connecting to Printer

Connect the spectrum analyzer and.printer as shown below.

e Rear panel
c -
/ -
' oo
6 b o Primer
o0 ]
o S |

Fo)

-

.
ik

cable
{Centronics cable)
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Seclion 11 Copy

Selecting a Printer and BMP File

To select printer, set-up the printer, feed the paper, stop printing, etc., perform the following key operations:

Copy Cont

() — (o)

—= Copy 1o Prinler Salects the printer or BMP file.
BMP lile

———=> Paper fead Feeds the printer paper.

——> Stop prinl Stops prinling.

——> Printer” Selects the printer type.

set up

—> BMP" Selects the color and save media.
fila sel up

11-4



Section 11 Copy

Selecting a Printer

To select the printer to use, perform the following key operations:

Copy Conl Printer

— ) b

———> BJ-M70 Selects an ESC/P compatible printer.
{ESC/P}
—> HP§15C Selects a HPB15C compatible printer.
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Section 11 Copy

Executing Hard Copy

Copy Cont
Start hard copy by pressing the key. When the screen-image data saving is selected, saves the data to
the memory card.

Notes:

= Set the printer or plotter to the ON LINE mode.

e TImmediately after setting the copy execution, the sweep stops for a few seconds because of
ediring process of the data. After restarting the sweep, and beginning the printing at printer/
plotter; the parameters ete. can be set. After completion of the current copying, perform the next
copying.
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Seclion 11 Copy

Saving Screen Image Data to Memory Card

The screen display contents can be saved to a memory card as a BMP-format (standard image data format of
the Windows) file. After saving, the file in the memory card can be opened on the Windows of PC.
The PC-ATA Flash card operation is not guaranteed generally.

Selecting Memory Card

To select the screen-image-data saving function and the memory-card slot at the front panel, perform the
following key operations:

Copy Coni

(=) — ()

Copy 1o
-——— Printer Selects 1he screen-image-daia saving function.
BMP File

Copy Cont —‘_) BMP fila
— =l

— QColor  Saves image dala as color.
An file size is approximately 310 KB.

Mono chrome  Saves image dala as mono chrome.
An file size is approximately 33 KB,

———> BMP file* Selects the media internal memory
Save Media or memory card.

Executing Save

Copy Cont
Saves the screen-image data to a memory card by pressing the key.
File name to be saved is automatically numbered.

When the menu is displayed in this saving mode, it is also saved as it is.
Use the memory card which is formatted by the spectrum analyzer.
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Section 11 Copy

Displaying the Screen Image Data on PC

The saved screen image data can be displayed on a personal computer (PC) with a tool on PC (ex. the paint

brush of Windows).

The saved files on a memory card are in the directory as shown below.
¥MS2681A/MS2683A/MS2687A/MS2687B¥COPY¥COPYOO1.BMP

File No.
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Seclion 11 Copy

Entering a Title

A character string of up to 23 letters can be displayed in the iitle display field at the top of the screen.

To input a title character string, perform the following key operations:

(Move cursor)

() —> o —

Tille:Fre q

Count On Edit

@ 11

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyz
0123456789 -+ "/=1"#8§%&"(} "~

_)

Enter

HE R

Inserl

Select lhe characters by
turning the rotary knob.
After setting the lille,
press the [Sel] key.

Dalate

Clear

Title Edit Screen

To display the title and time, perform the following key operations.

{Move cursor)

— Display Comment —

L~ Title
—> Clock

———= Clock & Title

—> off

Displays only title.
Displays only dale and time.
Displays title, date and time.

Displays nothing.

Moves Tille cursor to the left
Moves Tille cursor to the right.
Inserts one character,

Inserts one character

Delstes one characlar

Clears title
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Section 12 Measurement

This section deseribes the Measure hey and the operating procedure for setusl meisure-
mient examples.

Reter o the meastirement exumple below, for the actunl measurement procedure.

Measure Measurement FUNCHOM ..o eeimisesiesiensaen: 12-3
Frequency Measurement FUnction .............c.o.oeennee 12-4
Measuring Noise POWET ... saiiasiviens 12-4
Measuring C/N Batio ........ooooeeirreenereeee s seesisinmneseees 12-5
Charel P OWer e R e 12-5
Measuring Occupied Bandwidth ........c.coooovieeiines 12-5
Measuring Adjacent Channel Leakage Power ......... 12-6
Pass/Fail Judgment by Mask.......... P 12-7
Pass/Fail Judgment by Time Tempiate .................. 12-8
Measuring Burst Average POWer ..o 12-8

Measurement EXamples ........ccooccirieceisiecineessiasesssaan 12-9
Example of C/N Ratio Measurement ,........cc.ooveerenes 12:9
Example of Power (Noise) Measurement
(Frequency Domain, Continuous Wave} .................. 12-11

Example of Channel Power Measurement

(Frequency Domain, Continuous Wave) ............. 12413
Example of Power Measurament (Time Domain)..... 12-15
Example of Time Domain Peak Detection ................ 12-18
Example for Occupied Freguency Bandwidth

fRorskWae) L s e 12-18
Example of Spurious Radiation Strength Measurement
[BUFSEWEVE) ..o s sessssssmssessssesessseammrsnsassses 12-21
Examples ol Carrier-Olf Leakage Power Measurement
(Time Domain Spectrum AnalySis) ..., 12-24
Example of Measurement of Adjacent

Channel Leakage POWET <........oviieniaimeiiisne: ey 12-29
Example of Memory Card Use ........coovrinininininne 12-31

Example of Time Template Creation
(PHS Transmit Signal) ... .oiiciiicinnisesniarienren. 12-32
MASK Creation in Frequency Domain Mode ............ 12-37
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Seclion 12 Measurement

Measurement Function

Various application measurements can be selected by performing the following key operations.

—>

Vdov v

b

b

Frequency
Counl *

Noise ~

C/N Ralio *

Channel *
Powar

Result ~

Pasilion

Off
1

Occupied *

Bandwidth

AdJ ch pwr *

Bursl *

AvgPower

Mask ~

Time

Templaie *

Off
2

Measures the marker frequency at high resolution.
Select the resolution from among 1 kHz, 100 Hz, 10 Hz, and 1 Hz.

Measures the abscluie value of the total noise power of the zone
marker range.

Measures lhe carrier signal and noise power ralio,

Measures lotal power wilh in the zone indicated by zone marker,
Itis possible to enter an arbitrary calibration value.

Changes the display position of the measured rasulls.

Measures the occupied bandwidih. Select lhe X dB DOWN mode or
N% of POWER mode.

Measures the adjacent channel leakage power.

Select the channel separation, channel bandwidih, measurement moda,
ACP graph display On/Of, channel center line On/Off, channel BW line
On/Off, and measurement low band/igh band/baih bands channel, eic.

Measures the average power of a burst signal in the {ime domain.
Select

Sets the frequency domain standard line and judge quality relative to
ihe slandard. Select the mask table, mask movement, measurement
mode, mask table creation, mask table load/save, stc.

Sets the time domain standard line and judge quality relative to lhe
standard.

Selecis the {emplale fable, template movemenl, measurement mode,
table crealion, table load/save, elc.
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Seclion 12 Measuremenl

Frequency Measurement Function

To measure the marker frequency at high resolution, perform the following key operations.

—_— Frequency ——= CounlOn Slaris frequency measuremani.
Counl "

—> Count Off Ends frequency measurement.

—> SetUp* Selecls the measurement resolulion from among 1 kHz,
100 Hz, 10 Hz, and 1 Hz.

—> relum

Note:

» If the RBW is too small compared to frequency span, it takes more times to
count because of the internal automatic tuning operation.
Conversely, if the RBW is too large and another signal exists near the
measurement signal (within the 20 multiple of the RBW), the automatic
operation may catch it. So, select the appropriate RBW value.

» In the following cases, the frequency may not be counted correctly because
of the undesired adjacent noise.
[1] Signal level is less than —30 dB from reference level.
[2]1 Level difference between signal and noise is less than 20 dB.

» This cannot be used with Option 04: Digital RBW,

Measuring Noise Power

To measure the total noise power of the zone marker range, perform the following key operations.

_— Noise * Meas On Starls measuremen.
Off Ends measurement.
return
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Section 12 Measuremeni

Measuring C/N Ratio |

To measure the C/N ratio, perform the following key operations:

——>  C/N Ratio *

Meas On

ot

relurn

Starls measurement.

Slops measurement.

Channel Power

Total power with in the channel specified by zone marker is measured.

It is possible to set an arbitrary calibration value.

—>  (Channel "

Power

—=> Meas

On Oft

—=> _Average”

—> Graph

OnOff

F—=> Correclion

Factor

L= relum

Executes measuremeant.

Averages the dala.

Displays/Nondisplays the graph.

Enlers calibrafion value.

Measuring Occupied Bandwidth

To measure the occupied bandwidth, perform the following key operations:

Bandwidth

—>

!

v

Occupied
Bandwidth
On Off
Method
N% of Pwr
X.dB Down

N% Ratio

X dB Valye

relurn

Executes measurament,

Selects the X dB Down mode
or N% of Power mode.

Enters Ratio of N% Method.

Eniers value of X dB Down
Method.
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Measuring Adjacent Channel Leakage Power

To measure the adjacent channel leakage power, perform the following key operations:

—> Adjchpwr™ —1—>

Selup Freq™ ——

>

>

=

IR IR 2R

v

Selup Graph ™ —1>

12-6

V

Adj Ch Pwr
Measure

On O

Setup Freq "

—> Setup Graph *
Setup Method *

return
1

ACP Center
Cenier Freq

Marker

Channel
Counl

2CH 3CH

return
2

Ch Sepa-1

12.50 kHz

Ch Sepa-2

25.00 kHz

Ch Sepa-3

50.00 kHz

Ch 8w

8.50 kHz

Inband
Ch BW

8.50 kHz

raturn
1

ACP Graph

On Off

Ch Canter
Line

On Oft

Ch BW
Lina

On Ot

Inband
Ch BW Lins

On Off

return
1

Performs measurement.

Sets the frequency relations.
Sels the graph relations.

Seis the measurement malhod relations.

Selects the cenler frequancy of adjacent channel,

Setls 2 channels or 3 channels for measured
resulis display.

Sats the channal 1 separalion.

Sets lhe channel 2 separalion.

Sels the channel 3 separation.

Sels the band widih of channel.

Sels the bandwidth of adjacent channel for In
Band method.

Sals the graph of ACP on screen.

Displays ihe channel center frequency by aline.

Displays Ihe channel width by a line.

Displays the channel width within In Band by a lins.



Bolh

Upper

Lower

v Vb

return
2

R: Total

Setup Method "—
Power

R: Raf
Leval

A: Inbard

v bl

return
1

Channsl

Channel

Channel

Ch Power

Section 12 Measuremeni

Measures both the Upper and Lowar channels.

Measures only the Upper channsl.

Measures only the Lower channel.

Sets all power {o the accumulated all power on screen.

Sets the screen center frequency lo carrier frequency, and the
Refarence Lavel to all power.

Sets all power to the accumulated power in tha spacilied band.

Pass/Fail Judgment by Mask

To perform pass/fail judgment relative to the frequency domain standard line (mask), perform the following

key operations.

———> Mask® = ——=> Check Execulus passifail judgment relative to the

Pass/Fail standard line.

b Selesl Selacls ona of the five mask lables in the internal
Mask Table memory.

—> _Make Up - Creates ihe mask 1able.

—> _Move Mask Enters the frequency (Hz) and lavel {dB) and move
the currenl mask.

=~ _Load/Save " Loads and saves the mask iable from

memory card.
—» _relurn
1
> CSV Loads and Saves the CSV formatied mask table from
Load/Save ©  memory card.
L= Leval Selecls the measurament method.
Absoluts Selects the measurement melhod eithar absslute or
Relalive .
Y relalive for the mask table.
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Pass/Fail Judgment by Time Template

To perform pass/fail judgment by time domain template, perform the following key operations:

—

Templale *

—_

v

Check Execuies pass/ail judgmant by lime templaie.
Pass/Fail
Select * Selecls one of lhe five templale tables in the

Temp Table internal memory.

Make Up * Creales the template table.

Move Enlers the time (msec) and level (dB} and
Templale moves the current iemplate.

Load/Save * Loads and saves il from memory card.
Jeturn

Measuring Burst Average Power

To measure the average power of a burst wave in the time domain mede, perform the following key operations:

12-8

—> Bursi Avg

Power *

v

Executes measurement.
Sets the measurement starl point of the burst signal

on the screan wilh the ten keys or the rolary knob.

Sels lhe measurement end poinl of the bursi signal
on ihe screen with the ten keys or the rotary knob.
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Measurement Examples

The following describes the measurement block diagram and measurement operating procedure of actual
measurement examples.
In the measurement examples, [ ] indicates a panel key and F*: << >> indicates a soft key.

Example of C/N Ratio Measurement |

= In C/N measurement, set the detection mode set to the Sample mode. unless specified otherwise,
(Pressing [A,B] until F1: <<Trace A>> is displayed, then set the mode by pressing F1: <<Trace A>>, F6:
<<Detection>>, and F3: <<Sample>>.)

(1) Measurement block diagram

Unmodulated Spectrum
signal source Analyzer

» Center frequency : 1.9 GHz
=  Offset frequency : 100 kHz

Yoouns .
(2) Measurement procedure
Step Procedure

1 [Preset], F1: <<Preset All>>

2 Span frequency setting : [Span], [4]m [0], [0], [kHz] Set to 3 or 4 times the offset frequency.
(Here, the span frequency was set to 400 kHz.)

3 Reference level setting : [Amplitude], [2], [0], [dBm]

4 Center frequency setting: [Frequency], [11, [.], [9], [GHz]

5 RBW setting : [BW], F: <<RBW Manual>> [3], [kHz]

6 Marker setting : [Marker], F5: <<Zone Width>>, F1: <<Spot>>

7 Peak (frequency, level) setting: After 1 sweep, press [3CF] and [-RLV].

8 Marker position setting : [Marker], F2: <<Delta Marker>>, [1], [0), [0], [kHz] {Becomes the
offset frequency.)

9 C/N ratio measurement: : Press [Measure] until F3: <<C/N Ratio Measure>> is displayed,

then press F3: <<C/N Ratio Measure>> and F1: <<Meas On>>. Each time sweep is re-
freshed, the measurement result is displayed at the upper left-hand corner of the screen.
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% Measurement result example: —123.77 dBc/Hz

* When wanting to change the offset frequency and make measurement: Press [Marker], then set the offset
frequency with the rotary knob or ten keys.

% Change the RBW value and select the best C/N measurement value. Also make the ATT value minimum.

2000/61/3]1 99:22:65

[Delta leo.ouz||  -g0.78E|
Ref Level —11.20dBm

||

C/N:-123.77 dBe/Hz - —

Scale 18dB/div

T M

Center 1.900 000 0GHz Span 400kHz
Band auto
Pre Ampl OFF Correction OFF

Example of C/N Ratio Measurement

Note:
* 'When the marker frequency is moved at the reference marker point (peak point of the carrier signal),
the measurement result does not become O dB.
This is because the carrier signal (on which the reference marker is positioned) is considered as a
noise, and the detector adds the correction value to the carrier.
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Example of Power (Noise) Measurement
(Frequency Domain, Continuous Wave)

»  When making power measurements, set the detection mode to the Sample mode, unless specified otherwise.

When measuring the carrier-off leakage power and adjacent channel leakage power of Japan digital cordless
telepheone systems (burst wave), set the detection mode to the Pos Peak mode.

{1} Measurement block diagram

« Measurement frequency bandwidth : 50 kHz

BOOMH:
.‘/ 800, OSMHa
Unmodulated Spectrum '
signal source Analyzer .
: ! ! 50kHMs
i R
» Center frequency : 800 MHz ; Lo
+ Span frequency width : 400 kHz i ! powen
« Measurement center frequency : BODLOS MHz i D

(2) Measurement procedure

Step Procedure
1 [Preset], F1: <<Preset All>>
2 Span frequency setting : [Spanl, [4], [0], [0}, [kHz]
3 Reference level setting : [Amplitude], [2], [0], [dBm]
4 Center frequency setting  : [Frequencyl, [8], [0, [0], [MHz]
5 RBW setting : [BW], Fl1: <<RBW Manual>>, [3], [kHz]
6 Peak (frequency, level) setting: After 1 sweep, press [=CF] and [2RLV].
7 Zone center position setting : [Marker], F5: <<Zone Width>>, F1: <<Spot>>, [Marker],

F1: <<Normal Marker>>, [8], [0], (0], [.], [0], [5], (MHz]

oo}

Zone marker width setting : [Marker], F5: <<Zone Width>>, [5], [0], [kHz]

9 Measure power (noise} : Press [Measure] until F2<< Noise Measurement>> is displayed,
then press F2: <<Noise Measure>> and F1; <<Meas On>>.
Each time sweep is refreshed, the total power value of the zone
marker range (measured value) is displayed at the upper left-
hand comer of the screen.
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* Measurement result example: —69.86 dBm/ch

% When wanting to change the zone marker position and make measurements: After pressing [Marker}, set
the position {frequency) with the ten keys.

* Applications: *Carrier-off leakape power (PHS} measurement
*Adjacent channel] leakage power (PHS) measurement

2000/01/3]1 ©9:26:28 | hoise neas
[Delta 6.akiz]|  -1.s18] oM GMEF AT 18
Ref Level -14.00dBm DET_Sample | [l Heas on
ledB/ I l l m Trace~Aj
Abs Molse: I
-69.86 dBm/ch

s

3l

off
v 1}
—1
T[T K 1 : I
Center 800.000 @z Span 460kz
Band auto return
Fre Ampl OFF Correction OFF

Example of Power (Noise) Measurement
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Example of Channel Power Measurement
(Frequency Domain, Continuous Wave)

= When making power measurements, set the detection mode to the Sample mode. unless specified otherwise,

When measuring the carrier-off leakape power and adjacent channel leakage power of Japan PHS systemns
(burst wave), set the detection mode to the Pos Peak mode.

(1) Measurement block diagram

= Measurement frequency bandwidth : 50 kHz

800MHx
/ 800, O5MHs
Digital modulation Spectrum ,
signal source Analyzer
E \ 50kH:
« Center frequency : 800 MHz
+ Span frequency width : 400 kHz : P coweR
= Measurement center frequency : 800.05 MH=z /

(2) Measurement procedure

Step Procedure
1 [Preser], Fi: <<Preset All>>
2 Span frequency setting ¢ [Span], [4], [0], [0}, [kHz]
3 Reference level setting : [Amplitude], [2], [0], [dBm)]
4 Center frequency setting  : [Frequency], [8], (0], {0], [MHz]
5 RBW setting : [BW], F1: <<RBW Manual>>, [3], [kHz)
6 Peak (frequency, level) setting: After | sweep, press [=-CF] and [SRLV].
7 Zone center position setting : [Marker], F5: <<Zone Width>>, F1: <<Spot>>, [Marker],

F1: <<Normal Marker>>, [&], [0], [0], [.). [0], [5], [MHz]

8 Zone marker width setting : [Marker], F5: <<Zone Width>>, [5], {0], [kHz]
Measure Channel Power : Press [Measure] until F4 << Channel Power measure>> is dis-
played, then press F4: <<Noise Measure>> and F1; <<Meas
On>>,

Each time sweep is refreshed, the total power value of the zone
marker range (measured value) is displayed at the upper left-

hand comer of the screen.
F5: <<correction factor>>, an arbitrary calibration value can be
entered.

12-13



Saction 12 Measuremeanl

% When wanting to change the zone marker position and make measurements: After pressing [Marker], set
the position {frequency) with the ten keys.
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Example of Power Measurement (Time Domain)

» Find the effective average vatue of the zone set by the two cursors on the screen.

(1) Measurement block diagram

Measurement zone

Digital e
A
modulalion (PHS} Ele L |
. Analyzer
Elgnal Source Power level
I
» Center frequency : L9 GHz Az
» Time span : ims

{2) Measurement procedure

Start Point Stop Point

Step Procedure
1 [Preset], F1: <<All>>,
2 Time domain : [Time] or [Span], [0], [Hz]
3 Reference level setting : [Amplitude], [2], [0], [dBm]
4 Center frequency setting  : [Frequency], [1], [.], (9], [GHz]
&= RBW setting : [BW], F1: <<RBW Manual>>, [1], [MHz]
6 VBW setting : [BW], F2: <<VBW Manual>>, [1], [MHz]
7 Time span setting : [Time], F2: <<Time Span>>, [5], [msec]
8 Reference leve] setting : After one sweep, press [-»RLV] and [Amplitude] and raise the
reference level about 3 dB with the rotary knob.
a Time span setting : [Time], F2: <<Time Span>>, [1], [msec]

10 Trigger setting

11

Time delay setting

: Press [Trig/Gate], F5:

: Select Triggered with [Trig/Gate], F1: <<Triggered>>.

F2: <<Trigger Source>>, Fl: <<Video>> (Apply video
trigger) Select rise with F5: <<Trig Siope>>.

Press F1: <<Trig Level>>, then set the trigger level with the
rotary knob.

<<Delay Time>>, then set the

signal waveform to the left of

center of the screen with the 1
Delay time

rotary knob.
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Step Procedure
12 Single sweep : [Single]
13 Measurement preparation : Press [Measure] until F3: <<Burst Avg Power>> is displayed,

then press F3: <<Burst Avg Power>>.

Measurement zone setting  : Press F3: <<Start Point>>, then set the measurement zone start
position with the rotary knob.
Press F2: <<Stop Point>>, then set the measurement zone stop

position with the rotary knob.

14 Power measurement : Fl: <<Execute>>. The measured value is displayed at the top
left-hand comer of the screen.

* Example of measurement result: —13.52 dBm, 44.6 pW Messiieneniconalburstitars)
% When finding the average power between burst frames, -=-- m N
easure
measurement should be performed by setting the measurement ment zone
zone to the burst frame time, {bursl frame)
% Applications: * Spurious radiation strength measurement
(PDC, PHS) ]
* Antenna power measurement Start' Point Stop Point
(PDC, PHS) )

2000/01/31 ©8:41:42 | R—
" RBUtIMHz% ATT 16dB
— VB |1z
Ref Level -gdem DET Sample Exem‘te
Trage-Time]
Fower:—=13.52 dBm U
@.0446 bl
Start
o Point
23
Stop
Point
] 292
i E
k|
DT:-24ps TS:1.00ms F:1.900 000 600GHz
Band auto return
Fre Ampl OFF Correction OFF |

1218 Power Measurement (Time Domain) Example 1
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2000/01/3]  09:45:01 i

BurstPousr
' |L | REWt1itHz$ ATT ledB
VBUt IiHzd
Ref Level -9.08dEm DET _Sample Execute
IW I | l w’v Trade-Time] _
Power;-21 .47 <Bm
B.68715 md
Siart
Point
8
Stop
Point
‘1‘ 259
|
A _|
DT :-180us 715:18.6ms F:1.900 600 @00GH=z
o e returm
Pre Ampl OFF Correction OFF J |

Power Measurement (Time Domain) Example 2
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Example of Time Domain Peak Detection

» The time domain detection mode is initially set to the sample detection mode. When the time axis sweep time
was set to more than 10 ms, the positive peak detection mode can be selected.

(1) Measurement block diagram

Digital modulation Spectrum

signal source Analyzer
« Center frequency : TS GHz
+ Time span : 20 ms

{2) Measurement procedure

Step Procedure

1 Set in accordance with steps 1 to 9 of the power measurement procedure of paragraph 5
Power Measurement (Time Domain).
Set <<Time Span>> of step 7 to 20 ms.

2 DET MODE menu display : Press [Time] until F6: <<Detection>> is displayed.
Select F6: <<Detection>>, F2: <<Pos Peak>>.

1995/02/04 82:45:49 | betection
[rarker 9.8tms|| -75.47aBa| oy LHZE AT 16cB
Ref Level 6.00cdBm DET Pos Peak Normal
@?B/ "l M ~| Trage-Time
Pos Peak
b Sample
[
Neg Peak
e et MWW L wtiaben)  HipiA-ramyd
| Average
).
DT:-266us  15:28.8ms F:1.900 609 P00GHz
Band auto return
CRE Ineut Low I Pre Amel OFF ] |

12-18 Example of Positive Peak Detection Mode
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Example for Occupied Frequency Bandwidth
(Burst Wave)

» For burst waves, set the detection mode to the Pos Peak mode.

(1) Measurement block diagram

1.9 GHz
. Occupied frequency bandwidth
Digal 0 dBm Spectrum —_— ' ——
modulation (PHS) Analyzer : -
signalsource | | | AR ISP SPP 9 %
« Center frequency : 1.9 GHz
= Span frequency width : 800 kHz
- RBW : 1 KMz
« VBW : 1kHz
= Sweep time : 35
(2) Measurement procedure
Span Procudere
1 Preset . [Preset], F1: <<Preset All>>
2 Span frequency setting : [Span], [8]. [0], [O], [kHz]
3 Reference level setting : [Amplitude], [0], [dBm]
4 Center frequency setting  : [Frequency], [1], [.], [9], [GHz]
5 RBW setting : [BW], Fl1: <<RBW Manual>>, [1], [kHz]
6 VBW setting : [BW], F2: <<VBW Manual>>, [1], [kHz]
7 Sweep time setting : [Sweep Time], [3], [s]
8 Single sweep : [Sweep]
9 Measurement preparation : Press [Measure] until F1: <<Occupied Bandwidth>> is dis-
played, then press F1: <<Occupied Bandwidth On>>,
10 99% method setting : Select N% of Pwr with F3: <<Method N% of Pwr>>.

F4: <<N% Ratio>>, [9], [9], [Enter]

11 Occupied frequency bandwidth method: The measured value is displayed at the top lefi-hand
corner of the screen.
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12-20

* Example of measurement result: OccBW: 246.4 kHz, CTR: 1.9000016 GHz

% Application: Occupied frequency bandwidth (PDC, PHS, etc.)

2000/01/31 10:45:27

l

RBW IkHz# ATT 20dBE
VBIW lidizd  SUT 3.eost

Ref Level ©.08dBm

DET Pos Peak

sl

race—A

'T0ccBlW:246 .4 kHz
CTR:1.9680016 EHz

er"

I

w

Center 1.900 600 OGHz

Span 898kHz

Band auto

ied
Banduidth
off

jfé’

Hethod
ool Frg
xdB Down

N Ratio

xdB Value

I 25.60dB

return

Pre Rmpl OFF

Correction OFF

| I

Example of Occupied Frequency Bandwidth Measurement
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Example of Spurious Radiation Strength
Measurement (Burst Wave)

= For burst waves, set the detection mode to the Pos Peak mode.

(1) Measurement block diagram [ W A
Burst Trig Cuiput Trig in 0 [dlam] F-PaN{dB]
| i
Digital CF:900 MHz S 2]
modulalion {PDC) : . :
signal source ¢ dBm e J
@ .
Frequency -
Detection: * y
« Sweep frequency range : 10MHz t0 3 GHz
« RBW : 1 MHz
« VBW : 1 MHz
«  Sweep time 1 60 s
Power measurement:
*  Span frequency width 1 0 Hz
« RBW : 100 kHz
« VBW : 10 kHz
+  Sweep time : 20 mk
(2) Measurement procedure
Step Procedure
(A) Spurious detection
1 [Preset], F1: <<Preset All>>,
2 Sweep frequency range setting ¢ [Frequencyl, F3: <<Start Freq>>, [1], [0], [MHz], F3:
<<Stop Freq>>, [3], [GHz]
3 Reference level setting : [Amplitude], [5], [dBm]
4 RBW setting : [BW], F1: <RBW Manual>>, < [1], [MHz]
5 VBW setting : [BW], F2: <VBW Manual>>, [1], [MHz]}
6 Sweep time setting : [Sweep Time), [6], [0], [s]
7 Single sweep : [Single]
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Step Procedure
8 Multimarker setting : [Shift], [Marker] (Multi Mkr), F2: <<Highest 10>>, F5;
<<Marker List>>.

Main and spurious lists (frequency and level of each) are
displayed.

(B) Spuripus radiation strength measurement
{Example: Assume that the frequency obtained from the list is 1.8 GHz.)

9 Time domain: [Marker], F3: <<Marker Off>>, [Time)
The following measures the power by the same procedure as power measurement {time
domain).

10 Center frequency setting : [Frequencyl, [11, [.], [8), [GHz]

11 RBW setting : [BW], F1: <<RBW Manual>>, [1], [0], (0], [kHz)
12 VBW setting : [BW], F2: <<VBW Manual>>, [1], [0], [kHz]
13 Press pressing : [Time] until F2: <<Time Span>> is displayed, then press F2:

<<Time Span>:», [2], [0], [ms].

14 Trigger setting : Select Triggered with [Trig/Gate], F1: <<Triggered>>.
Select Rise with F2: <<Trigger Slope>>, F3: <<Extemnal>>,
Fl: <<-10to 10V>>, F5: <<Trig Slope>>.
F4: <<Trig Level>>, [2], [V]

15 Press : [Trig/Gate], F5: <<Delay Time>>, then set Delay Time with the
rotary knob so that the signal waveform moves to the left of center
of the screen.

16 Single sweep : [Single]

17 Measurement preparation : Press [Measure] until F3: <<Burst Avg Power>> is displayed,

then press F3: <<Burst Avg Power>>.

18 Measurement zone setting : Press F3: <<Start Point>>, then set the measurement zone start
position with the rotary knob.
Press F4: <<Stop Point>>, then set the measurement zone stop
position with the rotary knob.

19 Power measurement : Fl: <<Execute>>. The measured value (P} is displayed at
the top left-hand comer of the screen.

% Example of measurement result: —50.96 dBm, 0.00000802 mW
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Step Procedure
(C) Spurious ratio strength ratio (relative to carrier power)
20 Set the center frequency to the carrier frequency and measure the carrier power (P) by execut-

ing steps 15, 16, 17, and 18.

Spurious radiation strength ratio: (P} — (P) [dB]

2000/01/31 10:55:28

it R
REL ItHzE  ATT 2008t
Marker stz B.acen| B IMMEF I Z0BE .
Ref Level 5.78cBn] DET Pog Peak Harker
Trace-A ||L_FR off
; ; I
~ _J 5 ¥ Highest 1@
Start 16Hz Stop 3.000GHz
Harmonics
Marker CList
® 1 S5 Mz 6.14 dBn
2: 1.786 Gz —45.88 dBm Change
3: 2.683 G2 -56.67 dbm fictive
g; Harker
B: *
7 Harker
g: List
a:
L_10: r b
Harwal
[Zone Tenter = 799,368 eeettz | Band auto Set
Pre Amel OFF Correctlon OFF
Example of Spurious Detection
2008/01/31  11:08:21 N
| H REWL102KH=# ATT 168 |
VBLIt | OkHrt
Ref Level -18.80dBm DET Sample Execute
185/ I ” Trade-T1
Power:~50.96 dBm
060000892
Start
'I ‘"I’ i Polnt
12
Stop
Point
157
07 655 75120.,6n5 F:1.500 060 000G
Bard auto et
Pre Ampl  OFF Correctlon OFF |

Example of Spurious Strength measurement 12-23
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Examples of Carrier-Off Leakage Power
Measurement (Time Domain Spectrum Analysis)

Example 1 When external trigger used
« Set the detection mode 1o the Pos Peak mode.

(1) Measurement block diagram

Burst Trig Ouiput Trig in
| V:

Digital S .

rrjodulahon (PHS) Analyzer 2z~ When carrier on

signal source RF
» Input signal frequency : 1.9°GHz E e o
» Center frequency : 906,35 MHz ' /
» Span frequency width : 24 MHz g Span24 MHz  ----ecees >
+ RBW : 300 kHz
« VBW : A MHz
» Sweep time tds

(2) Measurement procedure

Step Procedure
1 [Preset], F1: <<Preset All>>
2 Time domain setting : [Time]
3 Reference level setting : [Amplitude], [2], [0], [dBm]
4 Center frequency setting  : [Frequency], [1]. [.], [9], [GHz]
5 RBW setting : [BW], F1: <<RBW Manual>>, [1], [MHz]
6 VBW setting : [BW], F2: <<VBW Manual>>, [1], [MHz]
7 Time domain setting : [Time], F2: <<Time Sweep>>, [5], [msec]
8 Reference setting : After one sweep, press [RLV].
9 Trigger setting : Select Triggered with [Trig/Gate], F1: <<Triggered>> and

select Rise with F2: <<Trigger Source>>, F3: <<External>>,
F1: <<~10to 10>>, and F5: <<Trig Slope>>.
F4: <<Trig Level>>, [2], [V]
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Step Procedure
10 RBW setting : [BW], F1: <<RBW Manual>>, (3], [0], [0], [kHz]
11 VBW setting : [BW], F2: <<VBW Manual>>, [3], [MHz]
12 Gate seiting : Press [Trig/Gate] until F1: <<Gate Sweep> is displayed.

Select On with F1: <<Gate Sweep>>.
F2: <<Gate Setup>>, F1:

<<Gate Delay>>, and set the }
- Gatelength —>

gate delay line to the carrier-off
Tegion with the rotary knob. ;
F2: <<Gate Length>>, and set }

the gate length as shown at the l '
. Gate dslay line
right.

13 Span frequency setting : [Span], [2], [4], IMHz]
14 Center frequency setting  : [Frequency], [1], (9]. [0], [6], [.], [5], [5], [MHz]
15 Sweep time setting : [Sweep Time], [4], [s], [Single]

(A) Carrier-off leakage power value P (OFF)

16 Multi Mkr setting : [Shift]), [Marker] (Multi Mkr), F2: <<Highest 10>>, F5:
<<Marker List>> A carrier-off leakage power list (frequency
and level of each) is displayed. At this time, if the message
"Can not search” is displayed, press [Peak Search).

% Example of measurement result: —71.87 dBm

(B) Carrier-on leakage power value P(ON)
17 Turn off the gate : Press [Trig/Gate] until F1: <<Gate Sweep>> is displayed.
Select Off with F1: <<Gate Sweep>, then press [Single].

18 Marker setting : [Peak Search] The power when the carrier is on is displayed.
% Example of measurement result: 1.86 dBm.

Carrier off/on power ratio: P (L)-P (O)
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Example 2 When Wide IF Video trigger used
» Set the detection mode to the Pos Peak mode.

(1) Measurement block diagram 1.9 GHz
Digital Spectrum
modulation (PHS) Analyzer ;
signal source RF i
i P When carrier on
= Input signal frequency : 1.9GHz :
+ Center frequency : 1906.55 MHz i
*  Span frequency width 1 24 MHz '
- RBW : 300 kHz é When carrier off
- VBW : 3MHz ! :
+  Sweep time 145 pETTTeTTT Spanz Mzt =
(2} Measurement procedure
Step Procedure
1 Preset : [Preset], F1: <<Preset All>>
2 Couple mode setting ¢ [BW], [More], F6: <<Couple independent>>
3 Reference level setting : [Amplitude], [2], [0], [dBm]
4 Center frequency setting  : [Frequency], [1], [.], [9], [GHz]
5 RBW setting : [BW], F1: <<RBW Manual>>, [1], [MHz]
6 VBW setting : [BW), F2: <<VBW Manual>>, [1], [MHz]
7 Time span setting : [Time], F2: <<Time Span>>, [5], [msec]
8 Reference level setiing : After 1 sweep, press [RLV].
9 Trigger setting : Select Triggered with [Trig/Gate] and F1: <<Triggered>> and
set to the level at which the trigger is to be applied by changing
Fl: <<Trigper Level>> to High, Middle, or Low.
(Use Low as much as possible.)
10 RBW setting : [BW], F1: <<RBW Manual>>, [3], [0], [0], [kHz]
11 VBW setting : [BW], F2: <<VBW Manual>>, [3], [MHz]
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Step

Procedure

12

13

14

15

16

17

18

Gate setting : Press [Tﬁg]Gate] until F1: <<Gate Sweep>> is displayed.
Select On with F1: <<Gate Sweep>>.
Press F2: <<Gate Setup>>, F1:
<<Gate Delay>> and set the - Gate length —

gate delay line to the carrier-off
region with the rotary knob.
Press F2: <<Gate Length>> i
and set the gate length as shown Gate delay line

in the figure at the right with
the rotary knob.

Span frequency setting ¢ [Spanl, [2], [4], [MHz]
Center frequency setting  : [Frequency], [1], [9]. [0], (6], [.1. [5], {5], [MHz]
Sweep time setting : [Sweep Timel, [4], [s]

(A) Carrier-off leakage power value P (L)
Marker Peak : [Peak Search]

% Example of measurement result: —71.87 dBm

(B) Carrier-on leakage power value P(ON)
Tum off the gate : Press [Trig/Gate] until F1: <<Gate Sweep>> is displayed.
Select Off with F1: <<Gate Sweep>>, then press [Single].

Marker setting : [Peak Search] The power when the carrier is on is displayed.
% Example of measurement result: 1.86 dBm

Carrier off/on power ratio: P (L)-P (O)
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12-28

2000/@1/31 13:42:20 | cate setwo
- — R 108kHz ATT 2008

Marker 1.899 11GHz||  —71.87dBn| oo 100k SUT 4.cosk
Ref Level 1.70cBm DET Pos Peak | || Gate Delay
16/ | | : Trace— | || __™%xs

i : Gate

] 0 Length

i E 242us
O N Pyt =

G q Gate Trig

f , Source
Center 1.986 56 Span 24.9Hz "
|Gate Delay = 740u= | Band auto retm

Pre Aapl  OFF Torrection OFF |

Example of Carrier-Off Leakage Power P (L) Measurement

2003/81/31

13:43:16

RBU 1e0kHz RATT 208
Marker 1.899 9332||  1.858n| (o lookiz _SuT 4.b6st
Ref Lewel 1,BRdBm DET Pos Peak
Lode/ : i Trace—A
Center 1.9@!23 S55@Hz Span 24.0MHz
IGate Delay = 46@us | Band auto

Gate Setup

Gate Delay
460us

Gate
Length
242

L

Gate Trig
Source

return

Pre Ampl

OFF

Correction OFF

—

Example of Carrier-On Leakage Power P (O) Measurement



Section 12 Measurement

Example of Measurement of Adjacent
Channel Leakage Power

(1) Measurement block diagram

Adjacent channel graph display
=

Digital Dl Sooct
modulalion (PDC) i
) Analyzer
signal source Receiving band\yi_d_t:r_nj
= Center frequency : 900 MHz g
= Span frequency width : 2500 kHz R 0 R
LOSER CHANNEL UPPEY CHANI
+ RBW : | kHz
« VBW : AkHz
*  Sweep time Dliks
(2) Measurement procedure
Step Procedure
1 Preset : [Preset], Fi: <<Preset All>>
2 Span frequency setting : [Span], [2], [5], [0, [kHz]
3 Center frequency setting  : [Frequency], [9], [0], [0], [MHz]
4 RBW setting : [BW], F1: <<RBW Manual>>, [1], [kHz]
5 VBW setting : [BW], F2: <<VBW Manual>>, [3], [kHz]
6 Reference level setting : [Amplitude], [0], [dB]
7 Sweep time setting : [Sweep Time], [1], [0], [s]
8 ATT setting : Press [ATTEN], then set to the minimum value with the rotary
knob.
g Single sweep : [Single]
10 Measurement preparation  : Press [Measure] until F2; <<Adj Ch Pwr>> is displayed, then

press F2: <<Adj Pwr Measure>>,
11 Adjacent channel setting  : F2: <<Ch Sepa-1>>, [5], [0], [kHz]

F3: <<Ch Sepa-2>>, [1], [0], [0], [kHz] *1)
12 Receiving bandwidth setting: F4: <<Ch BW>>, [2], [1], [kHz]
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Step Procedure

13 Method of calculation : Select Total Pwr or Ref Level or Inband with F5: <<Setup>>,
F1 to F3 <<Method>>. (*2)

14 Graph display : On page 2 of <<set up>> when On is selected with F1: <<ACP
Graph>>, graph display is performed.

15 Channel display method  : When On is selected with F2: <<Ch Center Line>>, a line
which indicates the adjacent frequency center frequency is
displayed.

When On is selected with F3: <<Ch BW Line>>, a line
which indicates the adjacent channel bandwidth is displayed.
When On is selected with F4: <<Inband BW Line>>, a line
which indicates the Inband is displayed.

16 Measurement channel setting: [More], F1: <<Both Channel>>, F6: <<return>>

17 Measurement: F1 : <<Execute>> The measured value is displayed at the top left-

hand comer of the screen.

2008/02/02 BE:23:18 Pd) th P
[rerker  ooo.60i enve][ -s.ovcma] FRS L3 ATT OB T
ReT Level 9.06dn TET_Fos(® PostB | || e
lacla;" I : Trade-Aong| B ofs
(1:-76.74 UL-=70.74 AT
(2:-78.47 U2:~78.31 | / fﬂ \ th Sepa-
Ig ; 50. 00Kz
T
I - th Sepa-2
] 192 9BkHz
' :l Ch By
JA R RN 21,00k
J__-—-'/ _'rr E H \lw | £
afe P Setup
Conter 900,000 0T — Soen 250Kz
Band auto return
Pre Ampl OFF Correctlon (FF

Example of Adjacent Channel Leakage Power Measurement

Note:

*] Reference channel center-In total power method and Inband method, this is defined as the center
of zone marker.
In Reference level method, the display's center is defined as reference channel center.

¥2  The reference value for each of the calculation method is defined as below.
Total Power method: The total power of entire waveform displayed.
Ref Level method: The reference level value of the display.
Inband method: The total power in the “Inband” defined with marker zone center as reference
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Example of Memory Card Use |

If the measurement screen is stored in a memory card, the same measurement can be performed later by
recalling the stored measurement screen. This eliminates troublesome setting of the measurement parameters
each time and prevents setting errors. It is designed especially to shorten the measurement time when the
setting operation is complex.

Storage method (Assume that the DATA number is 20.)
1) Measurement screen single sweep: {Single]
2) Press [Shift], [Recall] (save), [More] until F1: <<Save to Mem Card>> is displayed, then press FI:
<<8Save to Mem Card>>, [2}, [0], [Enter].
This completes saving of the screen parameters to Memory Card 20.

Recalling method (Assume that the DATA number is 20.)
1) Stored screen display : Press [More] uatil [Recall}, F1: <<Recall from Mem Card>> is displayed, then
press F1: <<Recall from Mem Card>>, 2], [0], [Enter].
2) Continuous sweep ! [Continuous}
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Example of Time Template Creation
(PHS Transmit Signal)

1) Burst wave screen setting (time domain)

Time span : ! ms

Trigger : =200 us
RBW : 1MHz
VBW : 1 MHz
RLV : +15dBm

2) Template data overwrite method
» Template scale number setting (No. 1 here):
Press [Time], [Measure] until F5: <<Time Template>> is displayed, then press F1: <<Time Template>>,
F5: <<Setup Temp Table>>, F1: <<Select Temp Table>>, F1: <<Temp-1>>, F6: <<return>>,
» Data write preparation: Select Relative with F2: <<Level>>,
F3: <<Make Up Temp Table>>, [More]), F2: <<Select Line>>, F1: <<Limit] Upper>>, F6: <<retum>>,
[More] (Here, Limitl Upper is specified.)
« Dara write: Sequentially write the coordinates (time, level) of the template to be created in ascending
order of time value,
‘Write data by alternately repeating time setting and level setting.
* Time setting (example: —200us) : [+/~], [2], [O], [0], [us]
* Level setting (example: —65 dB)} : [+/], [6], [5], [dB]
« Limitl Lower write: Press [More], F2: <<Select Line>>, F2: <<Limit 1 Lower>>, F6: <<retum>>,
[More], then write the template coordinate data.
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1995/02/84 ©82:5]:689

Edit
[ “ RBW I'Hz ATT 1848
VEL 1MHz
Ref Level @.80dBimn DET  Sample <=
OB, ! Trage-T Ime]
=>
Jad b b L PPELILY
PG 'rﬁvww‘ NFWIVW
OT:-2@8ps  TS:1.00ms F:1.990 000 60OGHz
Deleie
I ~200 .000us 65,00 List
2 -4 .808us —£5.00
Band auto return
CEE Tnout Uow T Pre Pl OFF | LB
TEMPLATE Creation Screen (Graph)
1995/02/04 02:51:28 | Edit

No. Time Level( dB) L
=200 FA0us Lo . B
2 ~4 ,608us -65.08
3 -4 .600us -1.98 =
9 594 .320us ~1.60
S 594 .320us -65.90
6 1, 0B000ams -65.00
7
8
9
10
11 Oelete
12
| -200 .008us —65.80 ‘ -G%
2 -4 . 800us -65.00
return
|2 |

TEMPLATE Creation Screen (List)
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RCR STD-28)

3) Template coordinates (PHS

le—10.4 u s

220 bi

TR N R LT RTor s oy Ao 3
e e o Do o A L T O P R
R A e L e i Lo M A S TN,
e o s
o i S

e

—ey
IR
ALY
|'_'l,'.

Lower limit of instantaneous power

- ——- -41dBu(80n¥)

..r
P

e

et ta e Tty S Tt B et E e S L Bt A
T w i e
e S L
o T Sy e sy

..
5 Rt 5

A e e o

A e e M N e T L AN A R L DAL Y

T
]

oA,
ARt

e
ST

B ite e Sy Zan

s

i
RS

Seleintors

ey

10.4 ps —

B ) N N e e
R N DI,
R N A
B R L A R B R L R e SRRl
Doty | Rt AN N N N S e N L N N AN N A A L

Tt

o
2ol
o
R

Average power — — — —

Carrier-off average power

standard value

O symbol

geer position — left end of screen: =200 ps)

(Tri

ne

Coordinate reference 1

24 dBm

1 Lower coordinates

When average power in burst of input signal is 19 dBm and SPA REF LEVEL is

imit

imit] Upper coordinates

-100 dB

8.40 ps,

1)
(2)

—65dB

—~200 ps,

(1}
(2)
3)
{4)

-15dB
~19dB
-100 dB

8.40 pis,
581.32 s,

—65 dB

—4.6 ps,

(3)

4

-1 dB
-1dB

—65 dB

—4.6 Ms,

594
5%4

581.32 ps,

)

(

32 ps,
32 s,
1

(3)
(6)

—65 dB

ms,
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4) Template coordinates (PDC-RCR STD-27B)

—95.2 us

O g

ot

o SRS
——res e R
Eriislanlis

ST 2
B B

e

ot St o 3 T 2 T
AThnrrrar
ST

o

i
eedproxd

— +23.8us

95.2 us

258 bits or 270 bits

Upper limit of instantaneous power

ot Ly

R eass
Ay

R b S S

B S Attt ta et h a2t . Sa b
A A T
2 = LSel A =
A A e e T
ne e

L S A DL LY

e e,

T A LU
e A,

23.8us

BTt hamerag
e

S A e,
s el e
e \..\Jd...\ -,

ot

— =
BT N Ey e e s Ty
T T
e A e Lo
e L L N N N e W R Ay

190.4 5 —

Average power - — = -

P
RSy

oo RO ottt
L2

S EMTIRTLTRTRY
Bt
ST
STy
SRR
TSR

off average power

Carrier-

slandard value

QO symbol

~1 ms}

Coordinates standard line (Trigger position — screen left end

15 dBm

is
tl Lower coordinates

10 dBm and SPA REF LEVEL i

18

1

mput signa

When average power in burst of

imi

. L

t1 Upper coordinates

» Limi

-100 dB

76.19 ps,
76.19 ps,

6.5048 ms,

n

~71dB
—71dB

—65 dB

-1.7 ms,
-114.21 ps,

-114,

(1)
@

-19dB
-19dB

-100 dB

(2)
3

21 us

3
4

6.5048 ms,

Cy

—65 dB

42.81 us,

-1 dB

-1dB

—65dB

81 s,

6.6238 ms,

42

)

(5

(6)
(M
(8)

6.6238 ms,

—65 dB

6.6952 ms,

-71 dB
-71dB

6.6952 ms,

9

8.3 ms,

(10)
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5) Template coordinates {(GSM, DCS1800)

Rt
g
SRR

bt
R R R R P
R e T

R T

e
T

P

O R e Y gy
e LR Y

ittt St st 2
e S
AT e S T ST S R

1 BRI P S ST L L
RS R
=
Pyt =23 =
[ ) e e O o R e
L b T e e,
Al 5 E R A R U RO
oilv o 3
o o w )
| ) m
il B
— - - )
+ = o =
o -
o [] o
o
5

—75.0 pus)

Coordinates standard line (Trigger position — left end of screen:

« Limitl Lower coordinates

« Limit 1 Upper coordinates

3.0ps,  -100dB

(1)
(2)

-75dB
-75dB
-35dB
-35dB
-11dB

-11 dB

—75.0 s,
—25.0 ps,
-25.0 us,
-15.0 ps,
—15.0 ps,

(1)
(2)
(3)
C)

—6dB
-6 dB
-100 dB

3.0 ps,
545.8 ps,

3)
4

545.8 us,

{5)
{6

=7.0 s,

-1dB
~1dB
-4 dB
4

~11dB

-11dB

-35dB

~35dB

-75 dB

)] —7.0 ps,
—75dB

(8
)

3.0 s,

3.0 ps,

dB

8 Ms,

555.8 is

555

(10
(11}
(12)
(13)
(14)
(15)
(16)

»

563.8 us,

563.8 ps,
573.8 ps,
573.8 us,
625.0 s,
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MASK Creation in Frequency Domain Mode

1) Mask data write method

Template scale number setting (Here it is 1.):
Press [A, B] and F1: <<Trace A>> and press [Measure] until F3: <<Mask>> is displayed, then press
F3: <<Mask>>, F5: <<Setup Mask Table>>, F1: <<Select Mask Table>>, F1: <<Mask-1>>, F6:
<<return>>.
Data write preparation: Select Relative with F2: <<Level>>,
F3: <<Make Up Mask Table>>, [More], F2: <<Select Line>>, F1: <<Limit1 Upper>>, Fé: <<returm>>,
[More] {(Here, Limitl Upper is specified.)
Data write: Write the coordinates (frequency, level) of the template to be created in ascending order of
time value.
Write the data by alternately repeating time setting and level setting.

* Frequency setting (example: 800 MHz): [8], [0], [0], [MHz]

* Level setting (example: —60 dB): [+/~], [6]. [0], [dB]
Limitl Lower write: Press [More], F2: <<Select Line>>, F2: <<Limitl Lower>>, F6: <<return>>,
[More], then write the mask data coordinates data.

1995/02/064 62:55:15 Edit
RBY 30kHz¢ ATT 1948
[rarker slo.odtiz|| 172w FoM 32K AT o
Ref Level @.280Rw DET Pos Peak <=
PodB/ ' / 0 Tirace-A
A
E{f l \;
- |y =

R L e T ey ol e ) PEONANYY® RVINVET R SUWRUTRF Fofronv e

Center 819.06Mz I Span 20,6MHz
1 £00 , 809000 Hz -£0.99
2 £05.0000001Hy = -50.00
3 209 .000600MHzZ -5@.03
Band auto return
(CRF Treut Low I Pre Arel OFF | 2

MASK Creation Screen (Graph)
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1995/82/84 ©2:51:28

Edit

No. Time  Level{ dB ) <
1 -z —£5.50
2 -4 ._600us -65.00
3 -4.606us -1.0@ =>
4 594 .320us -1.68
5 594,320us -65.09
6 1 .006008mS ~65.60
?
8
g
19
L Delete
12
1 -200.000us -£5.,00 %
2 -4.600us -65.0@

return

L2

MASK Creation Screen (List)
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Section 13 Measurement of Field Strength

This section gives the explanation and Cautions on ' the operanon procedure of ficld
serenpth medsurement usig MS268 1AM S2683AME268TAMSIGNTE Spectiiim Ang-
lvzen

Field Strangth Measurement ..........c.ovowiimiiiin, 13-3
Direct Measurement ol Field Strength Using
a Designated AnIBING ..ot iiassiesssinns 13-3
Method 1o Seek Field Strength by Calculation ......... 13:5
User Antenna Factor Setting, Save/Local to /from
I Meamoly Bard ... s 13-6
Save/Load ol User aritenna factor Ta/From
Aiemony Bt e 13-6
Caution; When Perorming Field Strenath Automatic
T b A e s T e P P I T r ey L L P 13-7
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Section 13 Measurement of Fiald Strength

Field Strength Measurement

In field strength measurement, incoming wave is received and measured by connecting a measuring antenna
and RF Input connector of a spectrum analyzer with a coaxial cable as in the illustration below.

 Direct Measurement of Field Strength Using a Designated Antenna

The system has a built-in antenna factor correction process for the purpose of measurements using antenna.
By selecting an antenna to be used from the menu, field strength can be directly indicated.

Cal
—_—> @ —>» (Press "More" key lo display page 2 of the menu)j

—>> Off Correclion ol antenna factor nol performed.

——> Dipole  Performs the correction of anlanna factor of MP534A/651A dipole antenna.
— Log-i Parforms the correction of antenna lactor of MP835A log-pericdic antenna.
> Llog:2 _ Performs the correction of antenna lactor of MPBE6A log-pericdic antenna,
—> Lloop  Performs the correction of antenna factor of MP414F loop antenna,

—> ralum

> \User-1 Sels lhe corraclion laclor of the user's anlenna, and performs correction,
4 types, from 1 lo 4, of antenna corraction lactors can be sel and salect.

—> Selup *
Lser Antenna F Performs operalion of the usar antenna corraction laclor dala lile.

——> relumn
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Seclion 13 Measuramenl of Field Strength

When an antenna to be used is selected, the indication unit of the levels is set to "dBpuV/m" automatically.
Correction factors of some antennas are defined by open terminal. In that case, set the unit at "dBpuV (emf)"
(open terminal).

Amplilude

dgBm Sets 1he level indicalion unit 1o dBm.

dBuV Sets 1he level indicalion unit io dBuV.

dBuV{eml) Sets the level indication unii io dBuV(emf).

_dBpV/m Seis the level indication unit 1o dBuV/m.

R
—
— > dBmV Sets 1he level indicalion unit 1o dBmV.
>
EE——
—>
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Method to Seek Field Strength by Calculation

Generally, field strength is given by (Ex=Px-+K0).
Px: measured value (dBLLV)
K.0: antenna calibration factor (dB) .......... The factor for converting the measured voltage
{dBpV (final value}} into field strength (dBLV/m)
a. Set the level indication unit to dBuV, and measure the received signal by dBuV.
b. Refer the chart attached to the antenna for the value K0, and calculate the appropriate field strength.

Note:
In some antennas, the antenna calibration factor is defined by the following;
Ex=Px-K0
Px: measured value (dBuV (emf))
K.0: antenna calibration factor (dB)
In this case, press [F6] function key to select UNIT dBpe, and measure the received signal by dBuV

{emf).
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User Antenna Factor Setting, Save/Local to /from
a Memory Card

Save/Load of User antenna factor To/From a Memorz Card

The antenna correction factor data programmed from RS232C/GPIB can be saved in a memory card. The
antenna correction factor data saved in the memory card can be reused by loading.

Cal
g @ —> (Press "More” key to display page 2 of the menu) —I

\——% Antenna Factor * —> (Press “More” key to display page 2 of the menu) ——|

Iﬁ Selecl ————

User Anfenna F*

——> Load Loads the user anlenna correctlon factor data files from the
User Antenna F * memory card.
Display Displays {he directory of lhe user anlenna correclion factor

—> Direciory/Nexi ~ data files in the memory card.

————> Dir Disp Specifies the display method of the user antenna correclion
Deiail Outline = factor data file directory.

L~ Save Saves the user antenna corraction factor data file io the memory
User Antenna F * card.

L— = Exit Returns to the waveform scraen from directory screen.
Directory
View
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Caution: When Performing Field Strength Automatic
Measurement

When automatically measuring field strength, it is done by R§232C or GPIB control. Since a personal computer

is used in such a case, it is necessary to note the following;

Spectrum Analyzer

T

D% o of 00

Set the antenna as
far from the personal

computer RF INPUT
Coaxial cable
GP-IB Cable / RS232C Cable
Personal |1
Computer N
Rear Panel S
& :
! =00 ¥
Th i i o I 7
e largest problem in using a personal -
computer is the mixing of the noise wave g g-.,--a:- e j
radiated from the personal computer . 506 E =
There are two noise sources; 1) noise T A Lz
radiated from the power line, 2) noise i N P —
radiated directly from the PC body. @ e

As for the measurement, it is recom-
mended to set the antenna as far from
the personal computer , Interface cable,
and AC line or the like as possible.

Also, utilizing the directivity of antenna,
turn the antenna or place the other
equipment so as to minimize the recep-
tion of the noise.

Caution: When Connecting With a Personal Computer

13-7



Section 13 Measurement of Field Strengih

13-8.



Section 14 External Mixer

This section describes the operation of the extemul mixer and measurement procedure

using examples,

External Mixer Fanetion . i, 14-3
TR et e st e by e AT I 14-3
Connecting the external MIXET ..........reeeormesimsseesins 14-4
Setting the band of the external mixer ... 14-5
Setting the external MIXer ........c.ccccvvenercecrevaercriinranes 14-5
Setting the conversion loss of the external mixer ..., 14:6

Identiting the signal-Signal 1D ........ccooivivniiiiniiinns 14-6
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Seclion 14 Exiernal Mixer

External Mixer Function

External mixer function is MS2687A/MS2687B dedicated function.
The frequency range of MS2687A/MS2687B extends up to 110 GHz by using optional
external mixer,

Part number Frequency range Waveguide frange
MA2740A 18 to 26.5 GHz MIL-F3922/68-001KM
MA2741A 26.5 to 40 GHz, MIL-F3922/68-001 AM
MA2T42A 33 to 50 GHz MIL-F3922/67B-006
MA2743A 40 to 60 GHz MIL-F3922/67B-007
MA2744A 50 to 75 GHz MIL-F3922/67B-008
MA2745A 60 to 90 GHz MIL-F3922/68B-009
MA2746A 75t0 110 GHz MIL-F3922/68B-010

Function

To operate the external mixer, perform the following key operations.

o) —> () ——

——> ExiBand® Chooses the band of an external mixer is chosen.

——> Exi Mixer" Sels up tha exiernal mixer.
Sel Up
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Seclion 14 External Mixer

Connecting the external mixer

14-4

The below figure illustrates how to connect the external mixer to the MS2687A/

MS2687B.
Step Procedure
1 Fix the external mixer to the device under test.
2 Connect the optional coaxial cable JO322B to the 1st Local Qutput on the front panel.
3 Connect the coaxial cable to the IF/LO inteface on the external mixer.

ral
"

/Coaxial Cable

L External mixer

Device under Test
/

Note:
1 Use the low insetion loss cable among Local frequency range (4 to 7 GHz)
and IF frequency (460.69 MHz) that is connected the external mixer.
2 Tighten the SMA connector by the regulation torque.
3 Don’t lost the terminator for the 1st Local Output.



Section 14 Exiernal Mixer

Setting the band of the external mixer |

To set the band, perform the following key operation:

O

Select the band (K, A, Q, U, V, E, W) by the rotary knob and step key.

The table below shows band, frequency range and harmonic order of the external

mixer.
Band Frequency range hormonic order (N)
K 18.0t0 26.5 GHz 4+/-
A 26.5 to 40.0 GHz 6+/~
Q 33.0to 50.0 GHz 8+/-
u 40.0 to 60.0 GHz 9+/~
v 50.0 to 75.0 GHz 114/~
E 60.0 to 90.0 GHz 13+4/-
w 75.0 to 110.0 GHz 16+/—

The below equation shows the side band phase noise on the selected band.
Sideband phase noise =—95 dBc/Hz + 20 Log N

Setting the external mixer |

To bias the external mixer,perform the following key operation:

() — () — s — e

Adjust the optimum biasing level so that level of the recieved signal on the screen

bocome maximum by rotary knob ten key and step key.
Biasing range is —{ to +20 mA (0.1 mA resolution).

Note:
1 The frequency response of the external mixer depends on bias level. When

changed the frequency in the same band, be sure to adjust the optimum biasing
level,
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Seclion 14 Exlernal Mixer

Setting the conversion loss of the external mixer

To set the conversion loss of the external mixer, perform the following operations:

Set the conversion loss of the external mixer to measure correct level by rotary knob,
ten key and step key.

Identiﬁng the signal-Signal ID |

14-6.

Shall identify the signal on the screen in case of non preselecting external mixer.
Because IF output of external mixer contains many mixer product by following equa-
tion.

IF frequency = RF frequency + LO frequency x N
IF frequency of MS2687A is equal to 460.69 MHz.
N is harmonic order at mixer.

The signal inversed polarity (%) to Local signal is called “image response”.
Also the signal multiplied local signal by incorrect harmonic order (N} is called “mul-
tiple respose”

Signal ID function switch to polarity () to local signal alternately at each sweep,
Consequently, the correct signal on the screen does not change the position (frequency)
alternately at each sweep.

Also false signal on the screen shift alternately the position (frequency) by more amout
of IF frequency %2 at each sweep.

To switch to On sigana ID function, perform the following key operations:

External Mix * ——> —> Signal ID On Off

Note:

1 When recived signal that is not specified,be sure to execute signal ID. Also
after executed identifing the signal, shall swich to Off signal ID because the
signal that is recived by inverse polarity change the level by the frequency
response of external mixer.



Section 15 MS2687A-21/MS2687B-21 Power Meter Function

This section explains the power meter function and the operation procedure of the
MBE26RTA-2I/MS26RTB-21 (Option 211 for actual measurement.

MS2687A-21/MS26878-21 Power Meter Funclion ........... 15-3
Power Meter Function OVEIVIBW ...t i, 15-3
Connecting MS2687A/MS26878 1o Pawer Sensor ... 15:4
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Section 15 MS2687A-21/MS2687B-21 Power Mater Function

MS2687A-21/MS2687B-21 Power Meter Function

The power meter function is supported only by the MS2687A/MS2687B with the
MS2687A-21/MS2687B-21 (Option 21) mounted.

It is capable of high-accuracy power measurement in the frequency range from 100
kHz to 32 GHz.

The supporting power sensors for the power meter function are shown in the table
below.

Model Frequency range | Power measuring | Max. input |Input connector
range power type
MA4601A 100 kHz 10 5.5 GHz =30 to +20 dBm 300 mW N
MA4701A 10MHzto 18 GHz | (1 oW to 100 mW) | (Average)
MA4703A | 50 MHz to 26,5 GHz APC-3.5
MA4705A 50 MHz to0 32 GHz

The nominal impedance is S0£) for all models.

Power Meter Function Overview |

Oplion
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Section 15 MS2687A-21/MS2687B-21 Power Meler Function

Connecting MS2687A/MS2687B to Power Sensor

15-4

CAUTION A\

Be sure to turn the MS2687A-21/MS2687B-21 power Off before connecting/removing the
power sensor. Connecting/removing the power sensor to/from the power-on MS2687A-21
may damage the power sensor.

[1] Connect the separately-sold sensor cord (JO370C/J0370E/I0370G) to Sensor Input on the MS2687A/
MS32687B front panel.

[2]) Connect the sensor cord to the power sensor.

[3] Tum the MS2687A/MS2687B power On.

[4] Set the Cal Factor. Use the values indicated on the power sensor. Refer to the *Explanation of Menu”
section for details on the Cal Factor settings. .

[5] Perform zero-point calibration/zero-dBm calibration (Zero/Cal). For details, refer to the “Zero-point
Calibration/zero-dBm Calibration (Zero/Cal)” section.

[6] After Zero/Cal is completed, connect the device to be measured to the power sensor.

The connection diagram is shown below:

/ Sensor Cord
/ Power Sensor




Section 15 MS2687A-21/MS26878-21 Power Meter Function

Explanation of Measurement Screen |

This section explains the screen display for the power meter function.

Measurement screen
¥S52637A Optien

Powerieter

Powerleter
Off

POWER: [ -0.05 dBm
-0.05 dB | reiniive

0.987 n¥ -
Hold
RANGE: [T121EN[4][5] T

Average
Cal Factor: 0.08 dB

N2 =

Average : Off

return
{Range = 3 |

POWER

Displays the power measured with the power sensor in dBm/relative-level/W
unit. The relative level value indicates the relative value of the measured value
relative to the reference value (Ref Factor). Ref Factor can be set by pressing

[Set Relative] ( in page 1/2), or [Reference Factor] (page 2/2) to set it
manually.

RANGE

Displays the current measurement range.
Cal Factor, Ref Factor, Offset, Duty, Average

Displays the set value and setting status for each item. Refer to the “Explanation
of Menu” section below for each item.
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Section 15 MS2687A-21/MS26878-21 Power Meter Funcilion

Explanation of Menu I

15-6

This section explains the power meter function menu.

POWER METER On/Off (Pagel/2(_F1 ))
Swilches the power meter function On/Off.

Set Relative (Pagei/2( F2 ))

Sets the current measured value to the reference value of the relative level.

RANGE Hold/Auto (Pagel/2(_F3 ))
Selects whether to set the measurement range to a fixed value (Hold) or switch
it automatically (Auto). Selecting Hold fixes the measurement range to the
current one.

Average (Pagel/2 )
Performs the averaging of the measured values. For details, refer to the
*Averaging Measured Results (Average)” section, at the end of this Section 15.

Zero/Cal (Page1/2(_F5 )
Performs zero-point calibration/zero-dBm calibration (Zero/Cal). For details,
refer to the “Zero-point Calibration/zero-dBm Calibration (Zero/Cal)” section
below,

Cal Factor (Page2/2)

Sets the Cal Factor of the power sensor. Use the cal. factor value indicated on
the power sensor.

Reference Factor (Pag32/2)

Sets the reference value for the relative level, manually.

Offset (PageZ/Z)
Sets the offset value for the measured value. When an attenuator is connected to
the power sensor input for high-power measurement, entering the attenuation
value of the attenuator as the offset value makes the measured value on the
screen the actual value.



Section 15 MS2687A-21/MS2687B-21 Power Meter Function

Duty (PageZ/Z)
Sets the ratio of the displayed value on the screen to the measured value by the
power sensor. Normally, set to 100%.

All Clear (Page2/2(_F5))

Returns the setting values for Cal Factor, Reference Factor, Offset and Duty to
their initial (default) values. The initial value for each parameter is shown below.

Cal Factor: 0.00 dB
Reference Factor:  0.00 dB
Offset: 0.00 dB
Duty: 100%

Zero-point Calibration/zero-dBm Calibration (Zero/Cal)

This section explains zero-point calibration/zero-dBm calibration (Zero/Cal). Set the
Cal Factor before performing this Zero/Cal.

Zero F2 )
Performs zero-point calibration (calibration with no signal input). Press
key without inputting any power to the power sensor.

Cal(F3 )

Performs zero-dBm calibration {calibration with O-dBm signal input). Connect
the power sensor to the Cal Cutput on the front panel and then press .

Zero/Cal

Performs both zero-point calibration and zero-dBm calibration at the same time.
Connect the power sensor to the Cal Output on the front panel and then press

(FL).

Connect to SENSOR/DUT
Select the SENSOR side.
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Seclion 15 MS2687A-21/MS52687B-21 Power Meter Funclion

Averaging Measured Results (Average)

This function performs the averaging of the power-meter measured result in the same

way as p 5-18 “Averaging Function”,

Average On/Ofl F

Switches the averaging function On/Off.

Average Coum

Sets the number of average processings.
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Section 16 Measurement Software

The MEZGRIAMS2GEAA/MSZORTA/MSZGRT B Specirum Analyzer Cin perfom ve-

tor signal analysis with instathng the measurement software, sold separately,

Measurement SOHWArR ... s 16-3
Installing Measurement SONWare .............ocoovce i 16+4
Installing Core Module Software ... v 16-6

Displaying Maintenance Parameler Informatien .............. 16:8
Regqistenng Installation Key

16-1






Seclion 16 Measureamanl Software

Measurement Software

Down-loading the measurement software (sold separately) 10 the MS2681 A/MS26834A/
MS2687A/MS2687B enables to execute the Signal Analysis.
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Section 16 Measuremanl Software

Installing Measurement Software

Install the desired measurement software (sold separately) of the MS2681A/MS2683A/
MS2687A/MS2687B in the Signal Analysis mode, as follows:

Step Procedure

1 Insert a memory card on which the measurement software is saved into the memory card slot
on the panel.

2 Press the key to display the Config screen.

3 Press (System Install) to display the Install System screen (shown below).
I1S2583A Systenm install
<< Install System >>
Product Information
Product Type + Spectrum Analyzer System
Product Iodel : IM52683A Install
Serial Number : 60009
Spectrum Analyzer Type : 8GHz Charge
Tnstall System Femory Card lrgtatled
System Revision | | System Revision ySLem
%2683018  L-CDMA 2. 1|m+2633816  W-CDMA Y 2.1 Change
MH268202A (G3M VoL 1| [M=268302A G5M VoLl Memory
[MX268302R (6] V1.l Card
Core TModule Sust
System Revision YSLEM
Remove
SPECTRUN AMALYZER 1.9
MATN 1.9 Care
IPL 1.2 Module
DSP(CORE) 1.9 Install
5
Back
Step Up key : Previous Page / Step Down key : Next Page Screen
4 Press (Change Installed System) to make the Install System box active.
5 Select the install destination for the new measurement system using the rotary knob.
6 Press {Change Memory Card) to make the Memory Card box active.
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Seclion 16 Measurement Software

Step Procedure

7 Select the new measurement system using the rotary knob.

8 Press (System Install) to install the new system.

9 The confirmation window opens. Move the cursor to “Yes” using the rotary knob.
10 Press the Entry key to start installation.

1 After installation is completed, the new measurement system screen appears.
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Installing Core Module Software

Install a new Core Module software on the MS2681A/MS2683A/MS2687A/MS2687B,
as follows:

Step Procedure

1 Insert a memory card on which a new Core Module software is saved into the memory card
slot on the panel.

2 Press the key to display the Config screen.

3 Press (System Install) to display the Install System screen (shown below).
”S2683H System install
<< Install System >»
Product Information
Product Twpe : Spectrum Analyzer System
Product Model : M52683A Install
Serial Number : PPgoe
Spectrum Analyzer Type : 8GHz Change
Install System Memory Card Installed
System Revision | | System Revision Systenm
K268381A8  W-CDMA oz 208223017 W-CDIMA 2.1 Change
MK268362A GSM V1.1 [Me268302A st vl Hemory
MHZ63382A GSH V1.l Card
Core Tlodule
e System
System Revision Remove
SPECTRUM ANALYZER 1.9
[MA TN 1.9 Core
IPL 1.3 Module
DSPICORE) 1.9 Install
-+
Back
Step Up key : Previous Page / Step Down key : Next Page Screen
4 Press {Core Module Install).
5 The confirmation window opens. Move the curser to “Yes” using the rotary knob.
6 Press the Entry key to start installation.
7 After installation is completed, tum the power off by following screen instruction,
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Step Procedure

8 Tum the power on, pressing the key. Please continue pressing the key until
beep sounds. Beep sounds about 5 seconds later, after turning on the power switch.
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Displaying Maintenance Parameter Information

16-8

Display the maintenance parameter information for the MS2681A/MS2683A/MS2687A/
MS268B7B, as follows:

Maintenance Parameter screen

Step Procedure
1 Press the key to display the Config screen.
2 Press (Maintenance Parameter) to display the Maintenance Parameter screen (shown
below).
MS2683A Haintenance
<< Maintenance Parameter >>
Product
Type : Spectrum Analyzer Option
Model : MS2683A
Serial Number : 80000 "
Spectrum Analyzer Type : 86Hz
Live Time Counter : 62410 minutes Installed
Softuare
Mechanical Switch >
Suwitch | 1 22497
Suitch 2 : 12976 Installationy
Switch 3 : 21498 Permission
Suitch 4 : 11838
Switch S : 5876
High Power Input : 792
Low Power Input : 12391
Spa / Tx Tester : 15986
Power Meter : 4468
Back
Screen




Seclion 16 Measurement Software

The following information is displayed on the Maintenance Parameter screen:
1. Product information

A TYPE cocerecceeerererercrrnaeneeceeneens Product name

b. Model........ccocreicinnninen. Model number

c. Serial Number

d. Spectrum Analyzer Type ...... Type of the spectrum analyzer installed

2. Live Timer Counter information

a.

Elapsed power-on time (in unit of minutes)

3. Mechanical Switch information

a.

L S L S

Switch 1 o, Number of switchings for ATT 2-dB

Switch 2 e, Number of switchings for ATT 4-dB

Switch 3 oo Number of switchings for ATT 8-dB

SWItch 4 .oeeeeccneinicrinnnae Number of switchings for ATT 16-dB

Switch 5 o Number of switchings for ATT 32-dB
Spa/Signal Analysis............... Number of switchings between Spectrum analyzer

and Measurement system
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Option screen

Step Procedure
1 Press {Option) to display the Option screen (shown below).
M52683F| Haintenance
< QOption >>»
Product Information
Product Type : Spectrum Analyzer
Product Model : M526883A
Serial Number : 00gen
Option
BBl Off : Precision Frequerncy Reference Qscillator
862 Off : Harrow Bandwidth
203 On : Extension of Preselector Lower Limit to 1.6GHz
808 On : Pre-amplifer
269 0ff : Ethernet Interface
@46 Off : Auto Pouet Recovery
847 0ff : Rack Mount [IEC]
P48 Off : Rack Mount C[JIS]
840 On ; sokk
241 On  : domk
188 Off : High Power ATT
218 On  : wokk
804 On : Digital RBW
-+
Back
Step Up key : Previous Page / Step Doun key : Next Page Screen

16-10

The following information is displayed on the Option screen;
1. Product information

A TYPE e, Product name

b. Model.....ccovvrnnrcicenneee Model number

c. Serial Number

2. Option information
a. Option No.
b. Option status — OnfOff
c. Option name




Seclion 16 Measuremeni Software

Installed Software screen

Step Procedure
1 Press (Installed software) to display the Installed Software screen (shown below).
NS.:!BBSH Haintenance
{ Installed Softuware >>
Product
Type : Spectrum Analyzer
Model : MS2683A
Serial Number : BOBGO
Spectrum Analyzer Type : 8GHz

Software Revision

Spectrum Analyzer : 1.8
Main : 1.9
IPL : 1.3
DSP Core : 1.9
Installed System—1 : MX268381A  W-CDMA V2.1
Installed System-2 : MK268302R GsM V.l
Installed System—3 ; MX268302A GSH V.l

Back
Screen
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Seclion 16 Measurement Software

The following information is displayed on the Installed Software screen:
1. Product information
A TYPE corrre et Product name
b. Model......covrvrnrermnrnrernsnnenns Model number
c. Serial Number
d. Spectrum Analyzer Type...... The type of the spectrum analyzer installed

2. Software Revision information

a. Spectrum Analyzer ............... Revision of the spectrum analyzer software

b. Main......ccoriiniiisscrnsnasnensn.. Revision of the Main software

L O —— Revision of the IPL software

d. DSP Core ...ccrervrnvererernrasenens Revision of the DSP Core Module software

e. Installed System-1 .......oceuee Revision of the software for installed system-1
f. Installed System-2 ..o Revision of the software for installed system-2
g. Installed System-3 ................ Revision of the software for installed system-3
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Registering Installation Key

To install a new measurement software on the MS2681 A/MS2683A/MS26BTA/
MS2687B, an installation key for the system must be registered. Register the install
key, as follows:

Step Procedure
1 Insert a memory card on which the installation key is saved inio the slot,
2 Press the key to display the Config screen.
3 Press (Maintenance Parameter) to display the Maintenance Parameter screen.
4 Press {Installation Permission) to display the Instaliation Permission screen (shown
below).
152683A . . . Haintenance
<< Installation Permission >>
Product Information
Product Type : Spectrum Analyzer Save
Product Model : MS2683AR Base Cal
Serial Number : Boeen
Spectrum Ahalyzer Type : 8GEHz
Systgm
The System uhich is possible to install Permit
| 2683G1A  LI-CDMA
MK262382A GSIM
-3
Back
Screen

5 Press {System Permit).

6 The new measurement software is added to the Permission table.
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Seclion 16 Measurement Software

Step Procedure

7 Press (Save Base Cal).
Note:
Step 5 above registers the installation key in the table. However, it is not registered
in the internal memory until you perform Step 7. The installation key becomes
valid after being registered in the intemal memory.
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Appendix A Soft-Key Menu

In this section, soft-key menu functions and its hierarchical system are described using a tree.
Matters to be noted about the tree are shown below.

(1) Panel Key indicates a hard key on the front panel.

(2) Top menus are the menus at the top level which are displayed on the screen when the panel key is pressed.
Lower menus indicate other menus below the top menus.

(3) When a soft key with an appended asterisk (¥) is pressed in these menus, the menu moves to the lower
menu indicated by the arrow symbol (->). However, if any not-supporied-function soft key in an Option is
pressed, an error message appears.

(4) When the Return key is pressed at a lower menu, the next-higher menu returns.
{5) Menus with more than six items are split into several pages.

{6) The menu page construction and currently-displayed page are indicated in the lower part of the menu. To
move 10 the next page, press the [More] key.

(7) Panel keys and soft keys prefixed by a sharp symbol (#) at the left of the menu frame, give an outline
explanation of the function.



Appendix A Sofi-Key Menu

Soft-key Menu List

Menu Menu Tree (page/24) Menu Menu Tree (page/24)
A) A/BA/BG 17 E) Expand 18
A/Time 18 F) Freq Count 9
ACP Freq 10 Frequency 1
ACP Method 10 Frequency Band 2
Adj ch Pwr i0 G) Gate 19
Amplitude 3 Gate Setup 19
Anttena F 23 GPIB Config 2/2
Attenuator 5 Graph Setp 10
Avg Count 16 H) Hold Count 16
Average 20 I) Impedance 3
B} BMP File 21 Interface Config Config 2/2
Burst Pwr 13 Item 14
BMP File 21 L) Lin Scale 3
BW 4 Line 11 12
BW BW Mode 4 Load/Save 11 , 12
BW Noise 4 Log Scale 3
BW Ratio 4 Lvl Offset 3
C)y C/N Meas 9 M) Manual Set 6
Channel Power Measure 9 Marker 6
Cal 23 Marker-> 6 7
Change Clir 22 Mask Meas 11
Ch Power 9 Measure 9 , 10
Copy Cont 21, Config 2/2 Mkr Func 6
Copy from 22 Mkr List 6
Correction 3 Move Mask 11
Count Setup 9 Move Temp 12
CSV Setup 11 , 12, 23 Multi Marker 6
D) Define Clr 22 N) Noise Meas 9
Detection 16 , IB O) OBW Setup 10
Dip 7 Occ BW 10
Disp Line 6 Option 20
Display  Config 1/2
Disp Pos 9
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Appendix A Sof-Key Menu

Menu Menu Tree (page/24) Menu Menu Tree {page/24)
P) Parameter 20 W) Wide IF 19
Peak Search 7 Y) Y-Out 23
Power On Config 1/2 Z) Zero/Cal 20
Pre Ampl 3 Zone Width 6
Preset 24
Preslctr 23
Printer 21
Q
R} RBW 4
Recall 14
Ref Line 16
Ref Step 3
RS232C Config 2/2
S) Save 15
Save Media A 21
Scroll Step 2
Select 3 11 12
Setting Config 172
Setup 3 23
Source 19
Span 2
Storage 16 18
Sweep Time 5
Swp Contl 17 18
System 24
T) Template 12
Threshold 7
Title Config 12
Trace A,B 16
Trace Calc 16
Trace Move 16
Trace Time 18
Trig Ext 19
Trig Video 19
Trigger 19
) Units 3
V) VBW



Appendix A Soft-Key Menu

Spectrum mode Menu Tree

Menu Tree ( 1/24)
— Panel Key —+—.——— Top menu } Lower menues

{ Prequency Frequency

+ Set items related to frequency, including the center frequency, start/stop
Center

Freg frequency, peak->CF, auto synchronization, and frequency scroll step size,

Start etc.
Freg

Stop
::q #1 Detects peak point in pre-specified (in BG range) span and automatically
selector

Auto Tune tunes the peak signal to the specified span.

#] | Auco Tuna

#2 Sets frequency step size for changing center frequency.

#2 [ 4
Step Size
R q . .
#3 When Option 03 is attached, displayed here,
Frequency
- (Next Page}
Band
Prequency
/ Ext Band
® Frequency
Hxt Band Band K+ Ext Band
Frequency
. 18-26.5G Band s T
Bxt Mixer 0-90G
Band A+
Set Up 26.5-408 23;;:_532:{;(}
* Band W+
Freguency Band Q+ 75-110G
Offasc 33-50G
Band F+
Band U+ 90-140G
40-60G
Presalectoy Band D+
#3| Mool Band V+ LI0IT0E
Spuricus 50-75G
2 Band G+
Return 140-220G
B Return
[ 2 11 Raturn
\[Prequency [
BXL Mix

Mixer Bias

[ ] \
Frequency

Mixer Losa Offset
15,0048 EEed
Mixer Series gff:::

MAZTENN
MAZ74XEB Eed
DEEsat
Signal ID i
gy Off
Recurn
[
Returm
Lit]]

A-6



Appendix A Soft-Key Menu

Menu Tree ( 2/24)

— Panel Key — Top menu ; Lower menues
(from Page 1/24) Freguency
| _ Band
Fregquency
Auto Baod Band
Manual
Manual Band 2+
Band 0
— Manual
Manual Band 3+
Band 1-L
] Manual
Manual Band 4+
Band 1-
Manual
Band 1+
Return
Scroll Step | 121 | |
ldiv (MS2687A-22 loding)
[ _span ] Span Span Frequency Freguency
* ) Band Band
Span Band 2div
Rute Band Manual
Preselector Band 1+ n=2
Full Span #3 Normal sdiv
Spurious Manual Manual
Band 0 Band 2-
Zero Span 1cdiv
Mapual
Band 3-
Scroll-»
Manual
Band 1-
<=-Scroll returm
Manusl
* 1 1 Band 1+ n=l
Scroll
Step Size recurn returm
[ ][] | 12{ ] |
fag § ] | [ 2] | |

» Set frequency span items, including frequency span, full span, zero span,
frequency span scroll, etc.
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Menu Tree { 3/24)

— Panel Key ———— Top menu :

} Lower menues
[Amplicude | Amplitude | RLV Gffmet
REF LEVEL -
Unitsg
Reference offaet / Unitce
Level DN QFF JdBn
Ref Level v [Log Scale
Ref Level offset .
offeet 0.00d4B dBuv L 10dB/div |-+ Lin Scale
*
Corraction [ 10&/dav
# ol dBm 5dB/d
\ v
* —
Unit Sh/div
] dBuv temf} 2dB/div
* v
Log 2%/div
Scale dBuV/m 1dB/div
* W
Linear 1%/div
Scale return
(1] 1t return
2] [ ]
[ l=2] | | return
recurn
Correction Select 4 | Setup
Ref S5tep
Correctiocn Corr-1 Laad
Anplitude 1Div On  OFf
*| * Display
Ref Level Select Corr-2 Directory
Step Size 2Div Corr FNext
Correction Dir Disp
List Corr-3 Detail
SDiv On [o] 54 Qutline
Corr-4 Save
14D1v
Pre Ampl * Exit
#2 | on Off Load/Save Corr-5 pDirectory
Manual View
Inpedance return return return
500 750 return
750500
{MA1621A)
on Off
| fel | |

#1 Sets correction {frequency-response characteristics correction) function.
#2 Switches the 20 dB pre-amplifier On/Off,

« Set items along the vertical axis of the screen, including reference level, Peak->RLV, reference level offset, measurement

level unit, Log/Lin scale switching, reference level step size, display line, attenuator, pre-amplifier On/Off, 75 £) impedance,
transformer, frequency-response correction, etc.

A-8



Menu Tree ( 4/24)

— Panel Key —+——— Top menu

BW | BW
' REW

Manual
Auto
VBW
Manual

Auto
1

RB,VB, SWT
Auto

#] | All Auto

1

#4

; Lower menues

BW

REW Mode

Appendix A Sofi-Key Menu

» Set the manual/auto of resolution bandwidth, and auto (RBW, VBW and

SWP only) or all auto.

» Set Ratio of RBW to Span when RBW is Auto and Ratio Mode is “on”™.

#1 Sets RBW, VBW, Sweep Time, Atten all to Auto.

BiW BW Mode

+
Noise
Reduction

¥«
Ratio

Couple
Common,
Independent

[ l2] | |

BW Noise
Noige
Reducticn
on pEf

Noime
Calculate

Return

BW Ratio
REW/Span

Ratio
on  OfL

RBW/Span
Ratio
0.01

VBW/RBW
Ratio
1

Return

I I

huto

Normal

Digital

FFT

Return

I

« Set the manual/auto of video bandwidth, and auto
{(RBW, VBW and SWT only) or all auto.
#2 Sets ratio of RBW to Span when RBW is Auto.

#3 Sets ratio of VBW to RBW when VBW is
Auto.

#4 Sets RBW mode to normal (Analog) or Digital.
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Menu Tree ( 5/24)

— Panel Key —— Top menu

: Lower menues

Sweep
Time

Sweep Time

Sweep Time
Manual
Auteo

Auto SWT
Hi-Lvl-Acc
Fagt

RB, V8, SWT
Auto

All Auto

Atten

Atteriuator

A-10

#1

Attenuator
Manual
Auto

Step Size
2dB 104B

Pre Ampl
on  Off

All Auto

« Set the manual/auto of sweep time, and auto (RBW, VBW and SWT only)
or all auto.

» Set the manval/auto of the input attenuator, On/Off of the pre-amplifier and
all auto.

#1 Not displayed for MS2687A/B.
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Menu Tree ( 6/24)

— Panel Key —+———— Top menu b Lower menues
| marker | [Marker = Set the selection of normal/delta/no marker, zone marker widih, marker->,
B marker search mode, display line, marker tracking On/Off, zone sweep On/
Marker Off, etc.
Mf;elkﬂ #1 Selects whether to search for maximum (Peak) or minimum (Dip)
rker o
value in zone marker.
Mark .
e #2 Toggles zone sweep On/Off. Usually, the zone sweep is Off. At On,
the sweep time is reduced by sweeping only the zone specified by the
#] Marker
Peak Dip zone marker.
i Zone Widch
Zone Width
Spot
* —=|Marker -»
Marker -»
1Div Mkr-> CF
[2] | 1]
M AEAnS 2Div Mkz~>RLV
o
pisplay \ Mkr
Line 10Div -» CF
Step Size
Manusl Deita Mkr
-» Span | Disp Line
Display
recurn Zone Line
-» Span On OEf
DiEp Line
return Lavel
[arker -50.00dBm
Tracking
on  QFE
#2 |Zone Sweep ErYT—
on off Marker
#6 Level
L 12| || Abs  Rel
Mulei Marker
[ marker | Multi Mkr
Muled return
Marker
on  Off
Change
Active
Marker
Mkr List
ehest 1 .
#3 |Higheat 10 Wazkax AT 51 #3 Allocates up to 10 multi-markers
Mulci Mkr o oge / Change sequentially from the peak level of
$#4 | Harmonics x Active - q
[ e the signal displayed on screen.
Ligt Select
Peak Hold et Hazkex #4 Allocates multi-markers to the har-
anua . . v . .
= et Freq/Time on with monic signals of frequency indi-
q Abs Rel
Resolution Auco cated by current marker.
5.0048 Level Select
Ve
Y Abe Bl 0ff with _
A\lxm #5 Allows user to select only multi-
. Select
» Set multi-marker On/Off, markers necessary for measure-
10 multi-marker, harmonic Clear All ment.
multi-marker, listing of return
multi-marker values, return #6 Selects “absolute value™ or “relative
selection of necessary value (display line)"” to display
markers, etc., NEEE marker level.
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Appendix A Soft-Key Menu

Menu Tree { 7724)

— Panel Key - +——— Top menu

. Lower menues

Peak Peak Search
Seaxch

Peak
Search

N

ext Pesk

#1

Dip
Search

Next
Dip

#2 |Resolution

+

» Set maximum level search, next peak, next right peak, next left peak,

Marker->, minimum level search, next minimum level, search level

resolution, threshold level On/Off, etc.

Threshold

5.00dB
&
Threshold
Makrer -»
Peak Marker -»
|__Search
Mkr-> CF
Mkr ->RLY
Mkr
=-» CF
Step Bize
Delta Mkr
=» Span
Zone
-» Span

A-12

Thregheld
on  Off
Search
Above
Below

#1 Searches for minimum (Dip) level.

Thresheold .
Level #2 Sets peak-search level resolution.
-50.00dBm

retumm

» Set marker value > center frequency, marker value -> reference level, marker
value -> CF step size, delta marker-> span, zone marker ->> span, &tc.



Appendix A Soft-Key Menu

Menu Tree ( 8/24)
— Panel Key —+-—— Top menu + Lower menues

Peak
=cf

| Peak

—RLV

Ceontinuous

A-13



Appendix A Soft-Key Menu

Menu Tree ( 9/24)

— Panel Key — Top menu t Lower menues

._Mea.ﬁ-re | Measure / Freq Count Noise Meas
-
#1 | Frequency Count On /’/‘ Meas On
Count /
&
#2 HNoige
*
#3 | C/N Ratio
Ed
#4 | Channel Count. Off OfF
Power
* | ———————p= | Count Setup
Result Setup Resolution
Position 1kHz
Off return return
100Hz
[zl [ | ]
C/N Meas 10Hz
Meas On
1Hz
return
OfE
return
Disp Pos “[ch power
Left Up Meas
on off
4| ———— | Average
Right Up Average Average
Memagure
On Off
Lefr Down Averaging
Coung
= Perform measurement according to various . 8
Right Down Graph
applications: on  Off Restart
Correcticn
#1 Frequency Count: Measures marker Factor
. ] ! 0.0048
frequency with a high resolution.
. 4
Select resolution from 1 kHz, 100 Hz, 10 ESLuD retum
Hz and 1 Hz.
#2 Noise: Measures the noise power within return
zone marker.

#3 C/N Ratio: Measures the ratio of carrier signal and noise power. Reference marker of the delta marker shall be set to the
carrier, and marker’s zone width specifies the power measured.

#4 Channel Power: Measures power with in the band indicated by zone marker. It is possible to set an arbitrary calibration
value.
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Memu Tree (10/24)
Pane] Key —+~-——— Top menu .

Lower menues

Meapure ‘__,_.———~‘""'-—’ Occ BW
* Occupied
#5 | Occupied Bandwidth
Bandwidth Oon  Off
*
#6 |Adj ch pwr
* Method
#7 Burst (Page 13/24) N& of Pur
Avg Power xdB Deown
*
#B Mask N% Ratio
2%,00%
*
#9 Time xdB Value
Template 25.00 dB
CfF Teturn
[ l2( | [

1
{Next Page)

1
{Page 12/24)
#5 Occupied Bandwidth: Measures the

occupied bandwidth.
Select the XdB DOWN or N% of POWER
mode,

#6 Adj ch pwr: Measures leak power from
adjacent channels,
Select Channel Separate, Channel
Bandwidth and Measurement Mode
(Method), On/Off of ACP Graph, On/Off
of Channel Center Line and On/Off of
Channel BW Line, Upper Channel, Lower
Channel or Both Channel, etc.

#1 Burst Avg Power: Measures the mean
power of burst signals in the time domain.
Select the start/end points.

#8 Mask: Sets Standard Line of the frequency
domain and judge Good/NG in relation to
the standard line. Select Mask Table, Mask
Movement, Measurement Mode, Mask
Table Preparation, Load/Save of Mask
Table, etc.

#9 Time Template: Sets Standard Line of the time domain and judge Good/NG in
relation to the standard line. Select Template Table, Template Movement,
Measurement Mode, Template Table Preparation, Load/Save of Mask Table,

etc.

V[adj ch Pwr

Adj ch Pwr
Meagure
on  Off

*
Setup Freg

*
Setup Graph

+
Setup Method|

Adj ch Pwr

ACF Center
Center Freg
Marker

Channel
Count
2CH 3CH

return

| 12 | |

Appendix A Soft-Key Menu

— | ACP Freqg
Graph Setup
CH Sepa-l ACP Method
””’,_ 12,50 kHz ACP Graph T
on  Off R: Total
CH Sepa-2 Ch Center Paowar
25.00 kHz Line
] on  Off R: Ref
CH Sepa-3 Cch BW Leval
50.00 kHz Line
on Off R: In band
CH BW In Band Ch Power
8.50 kHz ¢h BW Line
In Band Cn OEE
Ch BW
B.50 kHz
recurn
return
recurn
Jaf | ||

Graph Setup|

Both
Channel

Upper
Channel

Lower
Channel

return

L2l |
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Appendix A SoR-Key Menu

Menu Tree (11/24)

— Panel Key - +~———— Top menu

A-16

{Previous Page) ——M8M

Line

Limit 1
Upper
dn Off

Limit 1
Lower
On  DEE

[— <Mapk Edit Screen>

Limic 2
Upper
on Off

Limit 2
Lower
On  Off

return

Load/Bave

Load

Display
Diractory
/Next

Dir Disp
Detail
Cutrline

Save

t Lower menues
Mask Meas 4| 5eleck
a
Check Magk-1
Page/Fail
* *
Select Mask-2
Magk Table
* L 4
Make Up Mapk=-3
* *
Move Mask Magk-4
+* *
Load/Save Megk~5
return return
I TT7]
Magk Meas Move Magk
*
csv Move x
Load/Save 12.34 kHz
Mova y
5.12 dB
Update
Mapk Table
Level
Absolute Cancel
Relative
retummn return
| 12| ||

Exit
Directory
View

return

CSV Setup

Load CSV

Display
Directory
/Next

Dir Disp
Detail
Outline

Save CEV

Exit
Directory
View

return




Menu Tree (12/24)

— Panel Key —+————— Top menu .

{frem Page 10/24) —M8M8

Lower menues

Appendix A Sofl-Key Menu

Template 4 5elect
4| ——— | Line
Check Temp-1 Limic 1
Page/Fail Upper
Y *| — on  Qff
Select Temp-2 Limit 1
Temp Table Lower
* | — on Off
Make Up Temp-3 Limit 2
Upper
i *| — [++1 Off
Move Temp-4 Limit 2
Template Lower
¥ | — On Off
Load/Save Temp-5
Teturn recurn
return
(2} ][]
Template Y Move Temp
*
Csv Move x
Load/Save 0.00 mseg
Move y
-1.24 dB Load/Save
Load
Display
Update Directory
Temp Table /Next
Level Diy Dimp
Abgclute Cancel Detail
Relative Oucline
retura return Save
[z | | . Exit
Directory
View
return
1
CEY Setup
Load CSV
Display
Directory
JNext
Dir Diep
Detail
Outline
Save (SV
BExit
Directory
View
retummn

—* «Template Edit Screen»
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Menu Tree (13/24)

— Panel Key ———— Top menu

A-18

{Page 10/24)

—

Burst Pwr

Execute

Startc
Point
100

Scop
Paink
100

Lower menues

recurn




Appendix A Sofl-Key Menu

Menu Tree (14/24)

— Panel Key ———— Top menu } Lower menues
[ Rees11l ] [Recall
| Recatl Recall
I from Hecall
Int.Regetr from
Display Hem Card
#] | Directory Display
/Next Directory
/Next
Dir pisp
Detail
Outline
”
#2 Recall |_| *
Items Recall
Exit Items \
Directory Exit Item
View Directory All
] 1] View Trace &
L 12] | | Parameter
Al T & P
-»View
Parameter
Parameter
except
Ref Level
recurn
1

= Read out trace waveform/parameters from the internal memory or memory card.
Select recall addresses and mediafitems, and display file directories.

#1 Displays list of internal-memory direciories.

#2 Specifies items to be recalled
(trace waveform, parameter, etc.).
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Menu Tree (15/24)
— Panel Key —+——— Top menu + Lower menues
save save = Save trace waveform/parameters to the internal memory or memory card.
I Recall Save . . . q
- Select saved media, and display file directories.
Int .Regstr
Display
Directory
/Next
Exit
Directory
View
faf 1 1]
Save
Save
to
Mem Card
Display
Directory
/Next
Dir Disp
Detail
Outline
Save Wave* | ———— Save
to Wave to CSV
CSV File Save Wave
Exit ko
Directory CSV File
View Display
| 121 1t Directory
/Next
Dir Disp
Datail
Qukline
Exit
Directory
View
return
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Menu Tree (16/24)

— Panel Key —+——— Top menu
B = |Trace a,B

Trace A
View
Blank

Trace B
View
Blank

Write
Switch
on  Off

*
Storage
Average

*
Detection
Pos Feak

[a] |} ¢

Trace A,B

*
Trace
Move

*
Trace
Calculate

Appendix A Sofl-Key Menu

Lower menues
Storage
Normal Storage —",——’,_4a—r Hold Count
Sweep
+| -4 Cumulative Count Avg Count
256 ; i
Max Hold 5 Averaging
Count
| ~1 Gverwrite ”,””,—f,—f’ Endlesa 256
Min Hold Sweep Avg Mode
Stop
| Stop Stop Non-Stop
Average
s Scap
|~ Continue Continue
Linear
Average Centinue
Regtare Rescart
return
Restart
| ] ‘ return return
| 12 | 1 return
Detection
Detaction
Naormal Trace Calc
Average / Normalize
{A-B+DL}
Pos Peak Cn [} 33 Ref Line
Top
Sample
A«B-3h Moddle
Neg Peak Oon  OfF
*
Ref Line Bottom
RMS
return
11l | ] ] return
L l2] | |
raturn

Trace tove| #1 Trace Move: Conducts movements A->B and B->A,

A~>B

switching between A and B, and A+B operation.

#2 Trace Calc: Selects A-B+DL corrective operation, A-B
operation and Ref Line.

A<->B

#3 Storage: Selects a storage mode from Normal/Max
Hold/Min Hold/Average. Set Sweep Count, Rewrite/

A+Be2A

Overwrite, Stop Continue, Restart, etc.

#4 Detection: Selects a detection mode from Normal/Pos
Peak/Neg Peak/Sample/Average.

Tecurn

» Select Trace A/B, movement between Trace A/B, sum/

difference operation between Trace A/B and Ref Line,

and designate the storage and detection modes and Active

Trace. A-21
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Menu Tree (17/24)

— Panel Key —+———— Top menu f Lower menues
A/B,A/BG AfB,A/BG . o :
ae ] 5 Simultaneously display two waveforms, namely Trace A and Trace B or
#1 | (A<B) Trace A and Trace BG (peripheral spectrum containing Trace A). The large
a/B display is Main Trace and the small one is Sub Trace; select which to display
(A»B) ,
as Main Trace (or Sub Trace).
(:ﬁ, Sweep Control: Sets Stop/Continuous/Restart for sweep and Stop/Write for
VT Sub Trace.
(A>BG)
+ Sweep Cntl
Sweep
Control Sub Trace
Write
Sub Trace
View
Stop
Continue
Restart
return

#1 Displays two traces A and B simultaneously at top and bottom of screen. The trace-B display
is the larger at this time.
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Menu Tree (18/24)
— Panel Key ———— Top menu . Lower menues

Time | Trace Tims| * Set to the zero-span time domain display. Set Time Span, Trigger, Trigger

Delt;w Time Source, Storage, Detection and FM Monitor On/Off, and select Expand
10.0 ms

(waveform).
Time Span
200 us
Write
Switch
Oon Qff

L

#1 Expand

&
Storage Storage (Same ap "Storage Mode" menu in A,B key)
Normal \\\\

*

Di;:;;i?n Detection (Same as "Det Mode® menu in A,B key)
#1 Zooms in time-domain waveform dis-
Expand
Zone Start play.
Point
100
Zone Span
Point
50
Expand
Zone
oo off
Expand
On_ Off
A/Time A/Time return #2 Displays trace-A waveforms in fre-
Time A/Time 0 . o q
# | (AcTime) quency domain and time domain si-
ATTine B3 multaneously at top and bottom of
S . screen. The time-domain display is
sub Trace
Write the larger at this time.
Sub Trace
View
Step
Continue | * Simultaneously display waveforms of Trace a and
. b Time Domain.
weap q q q
Control I — Which to display as Main Trace (or Sub Trace) can be
selected.
recurn
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Menu Tree (19/24)

— Panel Key —+——— Top menu ; Lower menues
Trigger Trigger Trig Video
fGace Trigger
Freerun Trig Level High, Middle, Low
Triggered =504 Wide IF
* | ——————— = | Source Wide If -
#]1 | Trigger * Trig Level-z:l’ Trig Ext
Source Video High
/ -10 to L0V
|
*
Wide IF
Video TFL
&
External
Delay Time Trig Slope
10.0 ma Rige Fall
Trig Level
Time Span return Trig Slope 5.0V
200 us Line Ripe Fall
ET Trig Slope
return Rise Fall
return
return
Gate
Gate Sweep
on  Off
%| ———————— | Gare Setup
#2 |Gace Setup
Gate Delay . . . :
0 us #]1 Trigger Source: Selects a trigger source from Video, Wide
Stop Gate . q
Length IF Video, External and Line.
10 ms . ... .
estart #2 Gate Setup: Sets gate conditions including Gate Delay, Gate
Gare g:‘: Length, Gate End and Gate Trig Source.
Delay Time *
0 us Wide IF
Video
Time Span * -
100 ms Gate Trig [—— |Source HIdCRTE
[ l2] ]| Sources Trig Level
High Trig Exk
return
=10 ko 10V
= TTL
Excernal
Trig Slope| |Trig Level
Rige Fall 5.0V
return Trig Slope
return Rise Fall
return

« Set gate functions for controlling the sweep start trigger and the writing of waveform
data. Set the trigger mode, trigger source, trace time, delay time and time span. Select
On/Off, Stop and Restart of Gate Sweep.
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Menu Tree (20/24)

— Panel Key ———— Top menu

Optlon

Trig/Gate

(It is used a1
the time of
MS2687A/B-21
loading.)

Option

Power
Merer

*

Lower menues

Parameter

PowerMeter
On Q£

Set
Relative

Range
Hold Auto

Average

*

Zero/Cal

*

return

|1]

|

Parameter

Cal Factor
0.00dB

Reference
Pactor
0.00dB

Offset
0.00dB

buty
100.00%

All clear

return

I2]

Appendix A Sofl-Key Menu

/

i

Bverage

Average
Qn Qff

Averaging
Counk
2

TaLuIn

) Zero/Cal

L1

Zero Cal

Zero

Cal

Cannect to
Sensor
puT

return

* In the time of MS82687A/B-21 loading, high accuracy electric power measurement in the frequency range of 100 kHz to

32 GHz can be performed.
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Menu Tree (21/24)

— Panel Key — Top menu + Lower menues
Copy Cont Copy Cent
copy | Copy to
Printer
BMP File
Printer
Paper Feed
BJ-M70
(ESC/T)
Stop Print
HPB1SC
*
Printer
Set up
&
BMP File
Set up
[e] [ |}
return

« Set Printer/memory card to hard-copy the screen. Set
Printer/memory card, Printer (model)/memory card
(model), Paper Feed, Stop Printer, etc.

YBMP File
Color
Monachrome
d Save Media
Memory
Card
Internal
* Memory
BMF File
Save Media
Teturn
» Saves the screen image data in memory card
by BMP format (MS-DOS bit-map data Teturn
format}.
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Menu Tree (22/24)
— Panel Key ———— Top menu

Appendix A Soft-Kay Menu

Lower menues

Change Clr

Color
Patternl

Define Clx

Coler
Pattern2

Coler
Pattern3

Colex
Patternd

i
pefine
Usexr Color

Copy Color
Ptn £rom

*

Select
Item

BackGround

Red

—_—

Copy Erom

Color
Patternl

Color
Patternz

Colar
Patternl

Color
Patternd

raturn
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Menu Tree (23/24)

— Panel Key ——— Top menu i Lower menues
[ et @ el » Execute calibration. Select an itern from All Cal, Level Cal, and Freq Cal.
All cal
Lavel Cal
Prapletr
Prag cal ¥-Out
Auto tune
Amplitude
#1 | FFT cal 25Y
Manual .
e Polarity
Fraeg Cal Poe Neg
On DEL Preast
Pre- * Offmec
Selector 0.0v
Tuning
laf 1]
cal return ——
-
Y-put
Setup
*
#2 | Ancenna
Factor
- <Calibracion atatus screans
C4l statusg
| Antenna P -_'_._'_'_____,__. Antenna F
L3
Selact Dipale CEV Setup
Antenna F MP514 1A &
21 Salect « LS
Unar Log-1
Antenna F MP635A Display
Direccory
FHext
Le=g2 MPES5A Dir Diap
= Decail
#4 | Load/save Loop | Oueline |
MP414P
) Sava C5V
csv off
Load/Save Bxiz
Diractory
reLuIn raturn iay
1 I I [ return
#1 Displayed only when the option-02 is installed. Antenne ¥
Usar~1l
A #3 Setup
#2 Correction on the frequency characteristic of the antenna -—=- i
N , Uger-2 -
to be used is performed prior to measurements, i
oo o Display
User-3 Diractory
#3 When an user intends to use an own antenna, measurement I:’ _“:’;sp
- - 1
is performed using its frequency characteristic correction Usezr-4 Lietail |
Curling
data. Doos save
#4 Loads/Saves a user's antenna correction factor from/fto Dxf::ttn -
memory card. recurm e
2] [ | rafurn
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Menu Tree (24/24)
— Panel Key

jPreset | + Initialize measurement parameters. Select one from All, Sweep, Trace, Level

Preset | .
ALl | and Freq/Time.

| Preset |

Sweep |

| controll |

Preset |

‘ Trace ‘

Parameters
Preset
Level

Parameters
Preget

Freg/Time

Parameters

Top menu } Lower menues

Local

|Pisp On/Off

Syacem System

Erase
Watm up
Message
Pata Fointg
1001
501

I NLP-1200
Correction
On  Off
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Config mode Menu Tree

MS2681A/MS2683A/MS2687A/MS2687B Config Menu Tree (1 /2)

— Panel Key —+—— Top Menu - Lower Menu & Entry

Config

-Display-
[Comment]
Title
Clock
Clock & Title
(]I}
[Title]
[Date Format]
YYYYMM/DD
MMM-DD-YYYY
DD-MMM-YYYY
-Setting-
[Date]
Year
Month
Date
[Time]
Hour
Minute
Second
[RGB Output]
On
Off
[LCD Brightness)
[lws |
[Buzzer]
On
Off
[Window Curser Mode)
Tam
Stop
-Power On-
[Screen]
Spectrum
Sysiem
Last
[Initial]
Before Power OIf
Fixed State

1) Press Set key to select Top menu in Config menu after moving the cursor with knob or step key.
Press Set key to select Lower menu after moving the cursor.
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MS2681A/MS2683A/MS26R7A/MS2687B Config Menu Tree (2/2)

-— Panel Key —— Top Menu ; Lower Menu & Entry
-Copy Control-
[Copy To]
Printer
BMP File To Mem Card
[Printer Set up]
BJ-M70 (ESC/P)
HP§15C (HP)
[BMP File Set up]
Color
Monochrome
Interface
-Interface-
[Connect To Controller]
GPIB
RS5232C
-GPIB-
[My Address]
(001030 J
-RS5232C-
[Band Rate]
| 1200 10 115200 bps ]
[Parity]
Even
Odd
Off
[Data Bits]
7 bils
8 bils
[Stop Bit]
1 bit
2 bitg
[XON/XOFF Flow Control]
[ On ]

File Operation

Refresh Screen
Son

Formal

Delete
Write Protect
Back Screen
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Appendix B Keywords Index

The following lists the main keywords used in this operation manual and the number of
the pages on which they are used. Use it to search for the soft keys, function descriptions,
elc.
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[K EYWO RD S IND EX] Keyword Page

Average 5-15 5-17 5-18

Keyword Page average value 12-14
SCF 6 averaging 5-20
SRLV 4-6 Averaging Count 5-18
«Scroll 2.12 Averaging Function 5-18
1 div 2.1 34 Avg Mode Stop Non-Stop  5-18
10%/div, 10dB/div  2-15 A—B 3-6
500,750 216 AGB 36
* 1-6 B) Back Ground (BG) 4-4

A) AonB 5.8 before the trigger 5-12
A/BG 511 Below 3-20
A/Time 5.14 BG zone 5-4
A+BecA 5.6 BJ-M70 114
A-B—sA On Off 59 Both Channel 12-29
A/B, A/BG 5.9 Bottom 5-7
A/BG 5.9 Burst Average Power  12-7
A<Time 5.14 Burst Avg Power 12-7 12-15 12-21
Above Below 3-20 Burst Wave e
Abs 3-10 burst wave (.3-15
Absolute Value 310 3-12 burst wave gate control signal 6-8
Active Marker 313 3-14 B=A 36
Active Trace 5-8 C) C/N Ratio 12-5 12-8
Active Trace AB 5-8 C/N Ratio Measure 12-5 12-8
add 5-6 CAL 8-3
Adj ch pwr Measure  12-6 Cal Status B-4
Adjacent Channel Leakage Power calculates the average data 5-18

12-26 12-28 Calibration Function  8-3

All Auto 7-5 Carrier-Off 12-23
All Cal 8-4 Center 2-3
All Trace&Parameter  10-9 CF Step Size 2-7
antenna factor 8-7 Ch BW 12-6
Atten 7-10 Ch Sepa-1 12-6
Auto mode 7-6 7-8 7-10 Chack Pass/Fall 12-6
Auto Select 3-14 Change Active Marker 3-14
Auto tune 4-4 Change Color 9-5
Automatic Calibration Function  8-3 Check Pass/Fall 12-6
Automatic Tuning 4-4 Clear All 3-15
A>B 5-9 Clock 94
A>BG 5-9 Color Patern 0-5
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Keyword Page Keywaord Page
Continue 5-10 5-17 5-18 Display Type 9-4
Continuous 6-3 B Entry area 1-4
Continuous Sweep Mode  6-3 Executing Hard Copy ~ 11-6
Copy L Expand 5-12
CopyiConl Lt Expand On 5-28
Corr-1 8-8 Expand zone 5-4
Correction 222 87 Expand Zone On Off  5-28
Correction Coefficient 2-22 expansion zone 5.28
correction factor 8-8 Extemal 6-9
Count 124 Extemnal Trigger 6-8
Coupled Common 7-12
Coupled Function 7-1 E) 50 IO Ll
Coupled Function Common  7-12 File Directory 10-8
Cumulative 5-16 5-17 Format 10-10
current marker 34 3-7 ez =
Freq/Time Abs Rel 3-12
D) Date 9-9 Frequency Count 1-8 124
dBe/Hz 2 frequency domain 5-5 5-6
dBm/ch 2l Frequency drift 6-13
dBUV, dBmV el Frequency Measurement 12-4
Define User Color 9-5 Frequency range 5-4
Delayviline =2 (Sl frequency spanto 0 5-26
Delete 10-10 Full Span 2.10
Delta Marker 3-8
Delta Mkr—»Span 3.4 G)  Gate Control Signal 6-17
Detail 222 107 108 SELIny St
Detecting Peaks 43 Gate End Int Ext 6-18
Detection 5.12 5-23 Gate Length 6-17 6-18
Detection Mode 522 523 Gate Setup 6-18
digital averaging 5-20 Gate Sweep On Off  6-13
Dip 3.9 Gate Trig Source 6-18
Dip Search 3-18 H)  Harmonics 3-12
Dir Disp Detail 2-22 10-5 10-7 Highest 10 3-11
Dir Disp Outline 2-22 10-5 10-7 HPR15C 11-3 11-5
Direct Plotting H-3 I) Impedance transformer 2-15
Directory 2-22 10-5 10-7 e 9.4
Directory/Next 2-22 105 10-7 Insert 12-9
DfSp Lme-I_.evel a0 instantaneous signal level 5-24
Display Line 3-10 .
Display modes e Instant Normalize 14-4
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Keyword Page
Impedance 2-16

L) Leakage Power Measurement 12-23
Level Abs Rel 3-12
Level Cal 8-4
Level Correction 8-7
Level Frequency 2-22
Level Frequency Correction Coefficient 2-16
Level Range 2-13
Line 6-6
Line Trigger 6-6
Linear Scale 2-13 2-15
Load Corr Set 2-22
log scale 2-13 2-15

M) MAI621A 2-17 221
Main Trace 5-9 5-11 5-14
Manual setting 7-6 79 7-11
marked by an asterisk 1-6
marker 3-3
marker functions 3-3
Marker Level Abs Rel 3-10
Marker List 3-12
Marker Mode 3-7
Marker Off 3-9
Marker Search 3-9 3-15
Marker Tracking 6-13
Marker Values 3-21
Mask 12-6
MASK Creation Screen 12-36
Max Hold 5-15
Measure -8 12-3

Measuring Noise Power 124
Measuring Occupied Bandwidth  12-5

Memory Card
Memory Directory
Middle

mistake

mixer level
Mkr—CF
Mkr—CF Step Size

10-4 12-30
10-6

5-7

1-3

7-11

322

3-23

N)

0)

P)

Keyword Page
Mkr—RLV 3-22
More key 1-6

Move Mask 12-6
Move Template 12-6

Moving the Measurement Point ~ 4-5
Moving the Trace 5-6

Multi Marker 3-11 3-15

Multimarker Off 3-15

N% of Pwr 12-5 12-18

Neg Peak 5-22 5-23 5-24

Next Dip 3-19

Next Peak 3-17

Noise Measure 124 12-12

Non-Stop 5-18

Normal 5-15 5-17 5-22
5-23 5-24

Normal Marker 3-7

Normalize (A-B+DL)}On  5-7
Normal/Sprions Mode 2-9

observation of harmonic waves  3-23
observe power line-related hum waveform6-10

Occ BW Measure 12-5 12-18
Occupied Frequency Bandwidth  12-18
off with Auto Select  3-14

Outline 2-22 107 10-8
Overwrite 5-8 5-16 5-17

page learning function 1-8

Paper Feed 114
Parameter except RFL.  10-9

Pass/Fail Judgment by Mask 12-6

PDC 12-15 12-19 12-34
Peak—CF 4-5

Peak—RLYV 4-5

Peak search 3-16

Peak Signal 4-4

FHS 12-15 12-19 12-33
Pos Peak 5-22 5-23 5-24
Post-trigger 6-11

Power Measurement 12-10 12-12
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Keyword Page Keyword Page
Power On Screen 9-8 Setting Reference Level 2-17
Pre Ampl 2-14 7-10 Setting Time Domain  5-26
Pre-trigger 6-11 Setup 12-6
Preset i-3 Setup Corr 222 8.8
Printer 11-3 Signal Tracking 6-13
Printer Setup 11-5 Single 6-4

R} RB,VB,SWTAuto 7-5 Single Sweep Mode  6-4
RBW 7-5 small display 5-9
Recall 10-7 Span 2.3
Recall Item 10-7 10-9 Spot 3-4
Recalling From Memory  10-7 spot marker 3-5
Ref 10-9 Spurious Radiation Strength12-20
Ref Level Offset 2-14 Start 23
Ref Level Step Size 2-14 Start freq 2-6
Ref Line 5.7 Start Point 12-7
reference marker 3-8 Step 2.4
Rel 3.10 3-12 Step Size 2-4
Relative Value 3-12 Stop 2-6 5-10 5-17 6-18
resolution 3.19 Stop Continue 5-18
resolution dB 3-19 Stop freq 2-5
Restart 5.10 5-17 6-18 Stop Non-Stop 5-18

Stop Point 127

) ) HI Storage Mode 5-15 5-17
S/N improvement 5-20 Siorare 555 G0 GG
Sample 5-22 5-23 5-24 Sub Trace 5.11 5-14
sample point 3-24 Sub Trace Write View  5-10
Save 10-5 subtracts 5-7
Save Corr Set 2-22 Sweep Mode 63
Save to Mem Card 10-5 Sweep Time 7.4
Scroll— 2-10 Swp Contl 510
Scroll Step Size 2-10 e 9-10
Search 3-16
Search Above Below  3-20 Ui 3-20
Search Resolution 3-19 Time Gate Function  6-14
Select Corr 2-22 8-8 Time Span 5-12 5-27
Select Marker 3-14 Time Template 12-7 12-31
Select Mask Table  13-6 Title 9-4
Select Temp Table 12-6 title edit screen 11-9
Selecting a Printer ~ 11-4 Top 5-7
Setting Date/Time 9-9 Trace-Time 5-12



Appendix B Keywords Index

Keyword Page Keyword Page
Trace A 5-5 Zone Width 3-4
Trace AonB 5-8
Trace B 5-6
Trace Calculate 5-7
Trace move 5-6
Trace Time 54 5-12
Tracking 6-13
Trig Level 6-8
Trig Slope 6-8
Trigger Freerun 6-5
trigger level 6-8 6-11 6-17
Trigger Mode 6-5
Trigger Source 5-12
trigger source 6-6
Trigger/Gate 6-6
Triggered 6-6
TTL 6-8
Uy  UNCAL 7-7
Unit 2-16
vy Vv 2-13 2-16 2-17
VB/RB Ratio 7-5
VBW 7-8
Video 6-7
video filter 5-20
Video Trigger 6-7
View 5-16 5-17
W) W 2-13 2-16 2-17
Wide IF Video 6-8 12-25
write protect 10-10
xX) XdBDown mode 12-5
Z) Zero Span 2-11 5-26
Zone Marker 3-4
zone marker 3-25 5-28
zone marker width 34
Zone—Span 3-25
Zone Span Point 5-28
Zone Start Point 5-28
Zone Sweep 6-12
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Anritsu Service and Sales offices

* Argentina

MULTIRADIO S.A.

Av. Cordoba, 4860 Buenos Aires,
C1414BAT, Argentina

TEL: +55-4779-5522

FAX: +55-4779-5510

+ Brazil

ANRITSU ELETRONICA LTDA.
Praca Amadeu Amaral, 27-1 andar
01327-010-Paraiso, Sao Paulo, Brazil
TEL: +55-11-3283-2511

FAX: +55-11-2886940

ANRITSU ELETRONICA LTDA.

Praia de Botafogo, 440-24 andar-Botafogo
22250-040, Rio de Janeiro, RJ, Brazil
TEL: +55-21-2527-6922

FAX: +55-11-2537-1456

* Canada

ANRITSU ELECTRONICS LTD.
{(HEADQUARTERS IN CTTAWA OFFICE)
700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C3, Canada

Toll frae: 1-800-ANRITSU {267-4878)
TEL: +1-613-591-2003

FAX: +1-613-591-1006

ANRITSU ELECTRONICS LTD.
{VANCOUVER OFFICE)

300-1055 W Hastings Si., Vancouver, BC
VGE 2E9, Canada

Toll free: +1-877-267-4878

TEL: +1-604-682-5933

FAX: +1-604-6082-5934

ANRITSU ELECTRONICS LTD.
{TORONTO OFFICE)

2810 Matheson Blvd. E, 2nd FI.,
Mississauga, ON L4W 4X7, Canada
Toll free: +1-877-267-4878

TEL: +1-805-890-7799

FAX: +1-805-625-5864

e Chile

SISTEMAS DE INSTRUMENTACION
LTDA.

Concha y Toro 65, Stgo Centro
Sanfiago, Chile 51880

TEL: +56-2-6960031

FAX: +56-2-6969665

* Colombia

RENTAMETRIC LTDA.

Calle 24 No. 32-67, Apartado: 23030
Santafe de Bogota, D.C. Colombia
TEL: +57-1-269-6555

FAX: +57-1-269-0191

« Costa Rica
SONIVISION, S.A.

P.0O. Box 620-1000, San Jose, Costa Rica
TEL: +506-231-5685
FAX; +506-231-6531

» Ecuador

EQUITRONICS S.A.

Belgica N-32 Hy Av. De Los Shyris,
Edificio IVSEMON PARK, Suile 4B, Quito,
Ecuador

TEL: +593-2-255-396

FAX: +593-2-255-396

* El Salvador

EMPRESA DE COMERCIO EXTERIOR
S.A.DEC.V.

Centro Comercial Feria Rosa, Alameda
Dr. Manuel Enrique Aravjo, Edificio H,
Local 315 San Salvador, El Salvador
TEL: +503-243-3924

FAX: +503-243-3925

e Guatemala

IMPELSA.

4a Calle 1-15 Zong 10 Guatemala, C.A.
01010, Guatemala

TEL: +502-360-5135

FAX: +502-360-5217

* Mexico

SIHIKATRONICS mmWAVE S.A. DE
C.V.

Luz Savifion 8-701, Col. Del Valle, C.P.
03100, Mexico, D.F., Mexico

TEL: +52-5-5437313

FAX: +52-5-5437317

* Paraguay

DATALAB S.R.L.

Avda. Artigas No 1645 Edificio “DatalLab”
Asuncion, Paraguay

TEL: +4595-21-20-9126

FAX: +595-21-20-9127

* Peru

ELETELSE S.A.

AV Canaval Moreyra 748, San Isidro,
Lima 27, Peru

TEL: +51-1-224-2514

FAX: +61-1-224-8148

* U.S.A.

ANRITSU COMPANY

1155 East Collins Blvd., Richardson, TX
75081, U.S.A.

Toll Free: +1-800-ANRITSU (267-4878)
TEL: +1-972-644-1777

FAX: +1-972-644-3416

ANRITSU COMPANY

490 Jarvis Drive, Margan Hill, CA 85037,
U.S.A.

Toll Free: +1-800-ANRITSU (267-4878)
TEL: +1-408-778-2000

FAX: +1-408-778-3180

ANRITSU COMPANY
10 New Maple Ave., Unil 305,

P.0O. Box 836, Pine Brook, NJ 07058-0836
US.A.

Toll Free: +1-800-ANRITSU (267-4878)
TEL: +1-973-227-8999

FAX: +1-973-575-0092

ANRITSU COMPANY

SALES AND SERVICE, FL OFFICE
312 W. First Street, Suite 300, Sanford,
FL 32771, U.S.A.

Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-407-321-5130

FAX: +1-407-330-2018

ANRITSU COMPANY

SALES AND SERVICE, GA OFFICE
4625 Alexander Drive, Alpharetta,

GA 30022, U.S.A.

Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-678-566-0454

FAX: +1-679-566-1776

* Uruguay

CABONORTE S.A.

Colonia 1900, Esc. 603, Montevideo,
Uruguay

TEL: +598-2-430522

FAX: +598-2-418594

* Venezuela
RADIOCCOMUNICACIONES CRUZ, C.A.
Calle La Colina Quinta. Elison, Frente al
teatro Alberto Mateo Caracas 1050,
Venezuela

TEL: +58-2-793-2322

FAX: +58-2-793-3429

e Austria

WIEN-SCHALL GmbH
Krichbaumgasse 25, A-1120 Vienna,
Austria

TEL: +43-1-81155140

FAX: +43-1-81155180

* Belgium

ANRITSU GmbH

Grafenberger Alles 54-56, 40237
Diisseldorf, Germany

Local phone: 0800-90001 (toll free)
TEL: +49-211-96855-0

FAX: +49-211-96855-55

 Bulgaria

ELSINCO Representation OFFICE Sofia
h.e. Strelbishte, str. Kotlenski Prohed,

bl. 96/6/14, BG-1408 Sofia, Bulgaria

TEL: +359-2-958-1248

FAX: +359-2-958-1698
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* Croatia

ELSINCO REPRESENTATION OFFICE
ZAGREB

Savska 66 HR-10000 Zagreb, Croafia
TEL: +385-1-6312-477

FAX: +385-1-6312-488

* Czech Republic

ELSINCO PRAHA SPOL S.R.0.
Novodvorskéd 994, CZ-142 21 Praha,
4-Branik, Czach Republic

TEL: +420-2-4149-0147

FAX: +420-2-4447-2169

ELSINCO PRAHA SPOL S.R.O.
(BRNO BRANCH OFFICE)
Strmd 19, CZ-616 00 Bmo, Czech
Republic

TEL: +420-5-4142-7211

FAX: +420-5-4142-7219

* Denmark

INSTRUMENTS A/S

Lokesalle 30, DK-8700 Horsens, Denmark
TEL: + 45 75646500

FAX: + 45 75643700

* Finland

ANRITSU AB

(FINLAND BRANCH OFFICE)
Piispanportti 9, FIN-02240 Espoo, Finland
TEL: +358-9-435-522-0

FAX: +358-9-435-522-50

* France

ANRITSU S.A.

9 Avenue du Québec, ZA Courlabceuf 1
91951 LES ULIS CEDEX, France

TEL: +33 1 60 92 15 50

FAX: +33 1 64 46 10 65

ANRITSU S.A.

{TOULOUSE OFFICE)

Bureau de Toulouse Région Centre Sud
Quest, France

TEL: +#33-5-62070484

FAX: +33-5-62070668

ANRITSU S.A.

(TOULON OFFICE)

Bureau de Toulon Région Centre Sud Est,
France

TEL: +33-4-94040264

FAX: +33-4-94040265

ANRITSU S.A.

(RENNES OFFICE)

Bureau de Rennes Région Ouest, France
TEL: +33-2-99521214

FAX: +33-2-99521224

* Germany

ANRITSU GmbH

Gralenberger Allee 54-56, 40237
Diisseldorf, Germany

TEL: +49-211-96855-0

FAX: +49-211-96855-55
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» Greece

KOSTAS KARAYANNIS SA

58 Kapedistriou sir, GR-142 35 Nea lonia,
Athens, Greecs

TEL: +30-1-680-0460-4

FAX: +30-1-685-3522

* Hungary

ELSINCO BUDAPEST KFT

Pannénia utca 8. IV/l., H-1136 Budapest,
Hungary

TEL: +36-1-339-0000

FAX; +36-1-339-4444

* [reland

PEMA LTD.

Dromiskin, Dundalk, Co. Louth, Ireland
TEL: +353-42-72699

FAX: +353-42-72376

¢ ltaly

ANRITSU S.P.A.

Vla Elio Vittorini 129, 00144 Roma, ltaly
TEL: +39-06-509-9711

FAX: +39-06-502-2425

ANRITSU S.P.A.

Via Paracelso 4, CD Collecni, Agrate
Brianza, 20041 Milano, Italy

TEL: +38-039-657021

FAX: +39-039-6056396

* Norway

BLOMKVIST AS

Pb 188, 1371 ASKER, Norway
TEL: + 47 66901190

FAX: + 47 66901212

* Poland

ELSINCO POLSKA S§P. 2.0.0

ul Gdanska 50, 01-691 Warszawa, Poland
TEL: +48-22-39-832-4042 (Sat Link)

FAX: +48-22-832-2238

* Portugal

OMNITECNICA S.A.

Estrada de Alfragide 23, 2720-015
Amadora, Portugal

TEL: +351-21-472-12-00

FAX: +351-21-472-12-70 (Sales)

¢ Slovakia

ELSINCO SLOVENSKO S.R.O
Kudldkova 4, SK-844 15 Bratislava,
Slovakia

TEL: +421 7 6428 41 65

FAX: +421 7 6428 44 54

ELSINCO SLOVENSKO S.R.0
(KOS ICE BRANCH OFFICE}
Floridnska 16, SK-043 13 Kosice, Slovakia
TEL: +421 95 62 26 729
FAX: +421 95 62 26 729
CONTACT: Mr. Iger Domorak,
Branch Office Manager

* Slovenia

ELSINCO D.O.0.

Dalmatinova 2, SI-1000 Ljublijana,
Slovenia

TEL: +386-61-133-62-77

FAX: +386-61-317-397

* Sweden

ANRITSU AB

Botvid Center, Fitlja Backe 1-3 S-145
84, Stockholm, Swedan

TEL: +46-8-534-70700

FAX: +46-8-534-70730

* United Kingdom
ANRITSU LTD.
200 Capability Graen, Luton, Bedfordshire,
LU1 3LU, UK.
TEL: {Sales) + 44 1582-433280
{Service) +44 1582-433285
FAX: +44 1582-731303

» Australia

ANRITSU PTY LTD.

Unit 3/170 Ferster Aoad, Mount. Waverley,
Vic,, 3149, Australia

TEL: +61-3-9558-8177

FAX: +61-3-9558-8255

* Bahrain

BASMATECH

P, O. Box 5701, Manama, Bahrain
TEL: +973-273729

FAX: +973-725404

e China

ANRITSU COMPANY LTD.

Suite 923, 9/F., Chinachem Golden Plaza
77 Mody Road, Tsimshatsui East,
Kowloon, Hong Kong

TEL: +852-2301-4980

FAX: +852-2301-3545

ANRITSU COMPANY LTD.

(BEIJING REPRESENTATIVE OFFICE)
Roomn 1515, Beijing Fortune Building

No. 5 North Road, the East 3rd Ring Road,
Chao-Yang District, Beijing 100004

P.A. China

TEL: +86-10-6590-9230

FAX: +86-10-8590-9235

ANRITSU COMPANY LTD.

(SHANGHAI OFFICE)

Room 1807-1810, Tower A CITY CENTER
of Shanghai

No. 100 ZunYi Road 200051 P.A.China
TEL: +86-021-6237-0898

FAX: +86-021-6237-0899



