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Symbois used in

'DANGER A
WARNING A\

| lCAUTlON A

{Some or all of the followin

> Q@?

& K

Safety Symbols

To pravent the risk of personal injury of loss related to equrnent malfunction, Anritsu Corporation uses the foiiowmg
safety symbols to indicate safety-related informatron Insure that you clearly understand the meanmgs of the symbols
BEFORE usmg the equipment

manual

This indicates a very dangsrous procedure that couid result in serious |njury or death if
‘not performed properiy

This indicates a hazardous procedure that oould resuit in serious injury or death if not
performed progerly.

This indicates a hazardous procedure or danger that could result in light-to-severe injury,
or loss related to equipment malfunction, if proper orecautions are not taken.

Safety Symbois Used on Equrpment and in Manual

g five symbols may not be used on all Anritsu equipment In addition, there may be other

iabels attaohed to products which are not shown in the diagrams in this manual )

The. foilowmo safety symbols are used inside oron the equipment near operation iocattons to provide information
about safety items and operat:on precautions. Insure that you clearly understand the meanmgs of the symbols
| andtake the necessary preoautzons BEFORE using the equipment.

ThiS mdicates a prohibited operation The prohib:ted operatlon is mdrcated
symbol:caiiy in or near the barred circle. :

This indicates an obligatory safety precaution The obitgatory operation is indi-
cated symboiicaiiy m or near the circle.”

THis indicates warmng or caution. The- oontents are mdieated syrnbohcally in or
near the friangle. ‘

This indicates a note. The contents are described in the box. '

-
-

s

These indicate that the marked part should be recyoied.
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Repair

For Sa_féty

'WARNING A\ ..

| WARNING A\ |

F.alling Over.

ALWAYS réfer to the operation manual wher working near lopéﬁons
at w‘hich the alert mark shown on the Isft is aftached. If the opera-

tion, etc., is performed without heeding the advice in the operation
- manual, there is a risk of personal i injury. In addition, the eqUIpment

performance may be reduced.

Morecver, this alert mark is sometimes used with other marks and
descriptions indicating other dangers.

When supplying ﬁowér 1o this equipment, connect the accessory 3-

pin power cord to a 3-pin grounded power outlet, If a grounded S-pm
outlet is not ava[[able before supp[ylng power to the equipment, use

a conversion adapter and ground the green wire, or cennect the -

frame ground on the rear panel of the equipment to'ground If power
is supphed without groundlng the equ1pment thers is a risk of receiv-
ing a severe or fatal electric shock.

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

-open the cabingt or to disassemble internal parts. Only Anritsu-
‘rained service personnel or staff from your sales representative with

a knowledge of electrical fire and shock hazards should service this
equipment. There_are high~voltage parts.in thl&eqUtpment present—
ing a risk of severe injury cr fatal eleciric shock to untrained parson-
nel. In addition, thare is a risk of damage to precision parts.

- ' . / - - . . v
This equipment should be l__:’sed in the correct position. If the cabinet
is turned on its side, 'e‘{c., it will be unstable and may be damaged if it

falls over as a resuit of receiving a slight mechanical shock. '
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LCD

Battery fliid

For Safety

'WARNING A

This instrument uses a Liquid Crystal Display (LCD);

- DO NOTF subject the instrument to 'éxcessiye force or drop it. if the
- LCD s subjected to strong mechanical shock, it may break and kiquid

may leak. .

This liquid is very caustic and poisonous. .

DO NOT touch it, ingest it,-or get in your eyes. . ifitis mgested acci-
dentally, spit it out immediately, rinse your mouth with water and
éeek medical help. [f it enters your'eyes accidentally, do not rub your
eyes, irrigate them with clean Eunm‘ng water and seeK medical help.
ff the liguid gats on your skin or clothes, wash it off carefully and

' thoroughly

DO NOT short the b‘attery terminais and never attémbt to disas-

semble itor dlsoose of itinafire. If the baﬁery is damaged by any of -

.thnsn ac'hoqs the. batfery i1 rlrl may leak,
This fluid is poisonous.

DO NOT touch it, lngest it, or get in your eyes If :t is accadentally '
mgested -spit it out mmednate!y, rinse your mouth with water and .
seek medical help, If it enters your eyes accidentally, do not rub your

eyes, irrigate them with clean runnmg water and seek medical heip.

1§ the liquid gets on your skin.or clothes, wash it off carefully and
thoroughly: S : .
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Changing Fuse

For Safety

CAUTION A

CAUTION A

Cleaning

Input Level

Before changing the fuses, ALWAYS remove the power cord from
the power outlet 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.

T5A indicates a time-lag fuse.
There is risk of receiving a fatal electric shock if the fuses are re-
placed with the power cord connected.

Keep the power supply and cooling fan free of dust.

* Clean the power inlet regularly. If dust accumulates around the
power pins, there is a risk of fire.

+ Keep the cooling fan clean sc that the ventilation holes are not
obstructed. If the ventilation is obsiructed, the cabinet may over-
heat and catch fire.

Maximum DC voltage ratings:
RF Input DCOV
Maximum AC power ratings:
RF Input +30dBm
NEVER input a >+30 dBm and >DC 0 V power to RF Input.
= Excessive power may damage the internal circuits.




Replacing Memory
Back-up Battery

Storage Medium

Disposing of The
Product

For Safety

CAUTION A

The power for memory back-up is supplied by a Poly-
carbonmonofluoride Lithium Battery. This battery should anly be re-
placéd 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 Batlery life is about 7 years. Early baltery replacement /s
recommendaed.

This equipment stores data and programs using Plug-in Memory
card (MC).

Data and programs may be lost due to improper use or failure.
ANRITSU therefore recommends that you back-up the memory.

ANRITSU CANNOT COMPENSATE FOR ANY MEMORY LOSS,

Please pay careful attention to the following points.

« Do not remove the IC card from equipment being accessed.

* Isolate the card from static electricity.

* The back-up battery in the SRAM memory card has a limited fife;
replace the battery periodically.

This equipment uses chemical compeound semiconductor including
arsenide.

At the 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 organizations recognized by national research laboratories including
the Electrotechnical Laboratory, the National Research Laboratory of
Metrology 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 ali of the following conditions.

+ The fault is ouiside the scope of the warranty conditions
described in the operation manual.

« The fault is due to misoperation, 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 and
earthquake, etc.

» The fault is due to use of non-specified peripheral equipment,
peripheral parts, consumables, eic.

* The faultis due to use of a non-specified power supply orina
non-specified installation 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 the head office of Anritsu Corpaoration
at the address in the operation manual, or your nearest sales or service office
listed on the following pages. ‘
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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 arigin 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—éontroiled items, the products/manuals are
needed o be broken/shredded so as not to be unlawfully used for military
pumose.
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. To prevent malfunction caused by accidental touching, the front power switch of this equipment turms 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 cutlet, 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 oceur during measurement and the line could be recovered auto-
matically to power-on. In such a case, the equipment may mistake incorrect data for correct data without
recognizing the momentary power supply interruption.

If this equipment enters the standby state due to momentary power supply intersuption 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 monitering systems that use MODEMSs, the standby
function of this equipment must be modified. -




This instrument is a spectrum analyzer which vses a digital étorage systern. The spectrum analyzer makes

level measurernents in frequency steps obtained by dividing the frequency span by the number of measure-
ment data points (501). 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 mode. In the positive peak detecticn 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

measuremert, pulsed noise analysis, and others. It is impossible to measure the signal level accurately in
sample detection mode or in negative peak detection mode.

Use of saraple detection mode is restricted to random noise measurement, occupled frequency bandwidth
measurement for analog communication systems, and adjacent-channel leakage power measurement, etc.

Measurement item
« Normal signal  occceererueerennne eeveeraseraeeas e s rmsesearasesa e rne reerrerenasresnas POS PEAK
o RANAOMNOISE  srververesenrerrermresssessressrsssessssesssesnsssasssssesssesaresaressesesnresnresses SAMPLE
o PulsedDOISE i s g en s e s e 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 M52665C/67C/68C spectrum analyzer Operation Manuals

The MS26635C/67C/68C Spectrum Analyzer operation manuals of the standard type are composed of the
following three documents. Use them properly according to the usage purpose.

Composition
of

Vol. 1

/ Basic operating instruction part

Operation Manuals

Basic operating instruction part:

Detailed operating instruction part:

Programming part:

Programming part

Vol. 3 {Remote control part)

(PTA control part)

Basic Operating Instructions: Provides information on the
MS2665C/67C/68C outline, preparation before use, panel
description, basic operation, soft-key menu and performance tests.

Detailed Operating Instructions: Provides information on the detailed
panel operating instructions on the spectrum analyzer that expand
on the basic operation and softgkey menu in the Basic Operating
Instruction Part.

Composed of the Remote Control Part and PTA Control Part. The
Remote Control Part provides information on RS-232C remote
control GPIB remote control and sample programs, while the PTA
Control Part describes about PTA operation and PTL commands.
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SECTION 1 BASIC OPERATION PROCEDURE

SECTION 1

BASIC OPERATION PROCEDURE

(I Signal display

The basic operatien procedure of this equipment is
1} Turn the power on,

explained here. The operations are listed on the right. ) o
) . i 2) execute automatic calibration,
Also, the explanation will advance assuming that a 2

] : . . 3) set the signal to the center of the screen, and
GHz signal is applied to the input connector. Please . .

) . . . . 4) enlarge and display the signal.
read this manual while operating this equipment.

11} Marker operation
([_]: Panel key, : Soft key) { P

Check of the zone marker function.
<Actual operations=— The "marker — CF" function check.
(III) "Measure” function check
(IV) Screen hard copy

Signal Display

Turn the power on -

Press the standby button on the rear panel, then
.press the power switch (0) on the front panel. In
this case, continue pressing the power switch for
one second or more,

Press key.

Press Preset All key in the menu.

HiCR: 10 43GH —rreset | .
~55. 50¢8n RE SMHz AT 1008 Preset The power is turned on/off only when the power
RLV:-10.CCdBm VE 3MH= ST SCQE R/l N : .
LodE) T - . switch is pressed for one second or more. This
T . . »
v prevents the power from being turned on/off easily
. Freset by mistake.
Die Sueep .
T L My _controi | |
......... e f%ﬁ- b o] PrEset
" v Trace 1
Fein : : pare When |panel| key (hard key) is pressed, the related
! Preset X . .
—t et soft key menu is displayed.
L : Parameters|
v : Preset
FregsTi - . - .
N il Partial resettings are enabled. This resetting
ST20H: SP:21.200k= . . .
= includes only the display-related resetting or the
Fig. 1-1 resetting of special modes such as zone sweep.
golsp P
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SECTION 1 BASIC OPERATION PROCEDURE

Execute automatic calibration

Wait after switching on the power supply of the
machine (warm up pericd) till the internal temperature
becomes stable. This peried is approximately 10
minutes.

After warm up, execute automatic calibration.

CAL
Press key then @ key.

Select All Cal from the menu displayed on the display.

MKR: 10.476Hz ol |
—34. 03dEm RE 3MHz AT 10dE
RLV:=10. 00dBm VB 3HH=z ST S0bms  RII Cal
i adgl [ 1 Tr~A
T . "
[ Leve! Cal
L ‘
; : ' Freg Cal
3 :5 b Loy T R TV —
""" VY1 e el i S B | 1 Ca!
b + H
Justea” Voo
)
R
' ' Pre= X
T . se | ector
L Tuning
ST:OHz SP:21.20GHz 1] |

Fig. 1-2

Automatic Calibration is carried out by using an

| internal source without need for any external cable

connection.
See "Detailed Operation Instructions” for detail
information about contents of calibration. j

Set the signal to the center of the screen

Press key.

TKR: 9, 54CHzZ Sreguency |
-54.41cBm RB Stidz AT 10d8
RLV: —10.00cBm VB 3MHz ST SbOns Center
1046} ' FlH T-—A Freq
B Start
Cerfer Freql= [ r € Freq
1000 800 JAORER ¢ [ |
%—\: Step
i W v Freg
_____ - grobu vl T
;L,‘]E " R Pl Peak -> CF|
g NS ]
i ‘ Auts
i
e —]
—— cF
Ll Step Size
ST:0Hz : SPiR1.20GH= J1T |
Fig. 1-3

(W
Coupled Function key(s) which is used frequently,

hen pressing Frequency, Span, Amplitude (D

Center Frequency, Span, Reference Level, RBW
or VBW function is selected and numeric value
for the Tunction can be entered into Entry area.

/
N

o
=

\This.reduce key operation times.

This display section is called Entry area. Selectin
the menu displays the current set value of the
parameter. The set value can be changed by

_J

entering data in Entry area.
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SECTION 1 BASIC OPERATION PROCEDURE

Press | Menu On/Off] key

TKR: 10-016Hz £reqyency The display of the soft key menu can be switched
-54.86dEm RE 3MHz RT 10dB Band auto ' .

RLe 0.0ddbn VB iz ST S00ms T on/off using | Menu On/Off| key. When the menu
7| * ]

disappears, the scale is enlarged. Also, when the
menu is displayed, the scale is reduced.

ST: OHz SP:21.2006Hz

Fig. 1-4

Press | Menu On/Off| key to return to previous screen.

Use the ten-key pad (numeric keys) to enter 2 GI-Li.

MKRs 1. 92GH= Frequenc
=11.99dBm RB 3rHz AT 10de

RLV: -10. Q0dBm VB 3iHz ST 500ms  Center

10dBl i ' ; T-—A]  Freg - - -
oo stant The following three methods to input numeric
: ! - . . -

Tenfer freg= [ 1 1 Frag values to parameters are provided: direct input by

2. 0048 S84 aQ00H: ! .
1 -
L ‘ ?:gg the ten-key pad (numeric keys), up/down keys.
1 o —ree |
1 S

......................... e -L ‘_ gl Y o> CF and rotary knob.
.
] 1
Cit furte Tune
i
I
— CF
N Step Size

CF: 2..00GHz Span:21.2GHz T1] |

Fig. 1-5

Enlarge and display the signal

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

MKR: i, 96QGH= ) gt |
-9.91dEm RE 3MHz RT 10¢B
RLV: =10.00dBm v VB 3MH=z ST 250ms Span
1GdE ko [rr—A
: .
! : Full Span
Frel Span = N ]
5. 0obn B8O LOGGHA : '
: ! Zero Span
e
................ _..._...JI.. banpen [ESPRR F DR s s
ol Muighed =
At
N : <=Serol |
3 1
R T
: : Band
. [}
CF: 2. DDOGHz Span: 5. 00GHz
Fig. 1-6

1-5



SECTION 1 BASIC OPERATION PROCEDURE

Marker Operation

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

MKR: 2, C0OT0206H —SBa0 |
~9. 97dBm RB 10kHz AT 1008
RLN:—10, H0dBm » VB 10kHZ 5T Stms Span
104E] 1 ﬁ | ffr—A|
NHE [
T H
lf ;'\: Full Span
Freq opar = 1{: u
=00t o0nH T —
I H k Zero Span
/ \ ______ - A"
[ r Serol [=>
LI SO
AN
L u‘f : : <=5Serol |
s IR R FO T i, -
[
1I | Band
]
CF:2.0000000GHz . Span: ShhkHz

Fig. 1-7

To check Marker— CF function, shift the signal from the center'intentionaily.

Press key and key in order, and then Scroll — key two times.

MKR: 1. 999 78006HZ Frequen .
=90. 02cBm RE 10kHz AT 1008 Ed /The soft key menu marked by an asterisk on tha
RLY:—10.00dBm k«‘iB 10kHz ST SOms Band 3 T
10dBy i [ E— upper right indicates that the menu can further be
S : E ,I'H 1\ opened by pressing the key. Adversely, the soft
= e 1Ty key menu not marked indicates that the menu
i S— cannot be opened any more, 5o to speak, the end
_________________ A . P Y P
L / Serall= \of menu Opening. Y,
—— <-Serol ! ,
C Vi . :
T e ey i —4 (The following items can easily be checked by the\
L — Seroll .
L Step Size soft key menu tab: How many pages of the soft
CF:1, 9992000CH Span: S00kHz [ T27 . s
key menu being displayed currently are there?,
Fig. 1-8

\and what page is displayed now? /

@o turn over the page, press key. )

1-6



Press |Peak Search| key.

MKR: 2. G000030GHE —_Peak |
-9.97d8m RE 10kHz AT 10cB
RLY: -18. 00cBm YE 10kHz ST Sgns Peak
= B ! 'ﬁr’-:-ﬂ Search
:F _]L: Next Peak
: i p———
f, 3‘ Next Right
: I -\ﬂ_
3 b I
""" i Y et Lere
T : | Peak
H |
; | E Herhal
e T I e 1“‘;.":_‘ -"?'_ n : Marker
. 1
T Delts
H sl | narker
CF: 1. 9998000CH= Span: S00KHz 1] |
Fig. 1-9
The marker fetches the signal.
Press [More [ key and Maker— key in order.

SECTION 1 BASIC OPERATION PROCEDURE

GAdvanced operation memmo: It is convenient thah
the page can also be turned over by repeatedly
pressing the panel key. This method is used when
key(s), such as key, has a number of
pages. Besides, the Freg/Ampl and Marker-related
keys do not turn over the page by repeatedly
pressing the panel key. For these keys, because
the first page is important specially, it should

MKRz2 2. 0000020CH
—10.15dBm R8 10kHz AT 1048

Marker =%
===

RLV: ~10.00dBm VB 10kH=z 2T 5§ Mkr => CF
10dB : : ;%r.—ﬂ
T
: AT e - R
B Cemiter |= T ,Jf _ll
2,000 007 OROGH ; } ke
,{ k - CF

!

Step Size

y

...... . ...E... Ifl

| )
4 1]
[ : K ... . .
1 ”fl“gpﬂ; indicates that a new menu is overlapped with the
] | .
: T Fone preceding page.
: ) 1 ' - \ . /
TR T o pan
H 1
CF:1.9998000GH Span: 500kH
Fig. 1-10
Press marker — CF key.
MKR: 2. 00008 10GHE Harker =3 ]
=9.98dEm RB 10kHz AT 1048 K . .
RLV: ~10. 50dBm ¢ VB 30kHz 5T 50ms  Mkr —> CF The page opened by pressing the soft key can
10cB} 3 [Tr—A .
: ] :11; return to the preceding page by the Return key.
i Mk => RLYI . R :
Zonp Tevser [ [ \: Besides, it can be checked that which soft key
2. 000 033 OTOGH H ke .
[ - oF menu was pressed previously to open the current
ra— Step Size . s
W F A menu, as the menu title is displayed on the upper
play
T Delta Mk
TN _=* Span | \row of the soft key. Y,
riR N Zane .
vy e : T TV T = _SQ_ar"
by
T
i
CF:2, 00000300Hz Span: 500kHz
Fig. 1-11

always be displayed when the panel key is pressed.
\ . play p Y1sp /

~

K\?\_f'hen the soft key menu is pressed. a menu of
function related to the menu is further displayed.
In this case, as shown in the figure on the left, the
thick line (the line on the preceding page) is

displayed at the left of the soft key menu. This

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

the key.

1-7
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"Measure" Function Check

Press key and Preset All key in order.

Press

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 "Next peak” key and put the marker on the signal.

MKR: 1. 956HZ —Peak |
=11.47488m RE 3MH=z AT 10dB
RLV: 210.80d8m VB 3z ST S00ms Peak
10d B +~A] Search
; : Hext Peak
orge Cehier [+ H
Ll g;d 400 MIDGH ;
VR : Mext Right
—h— : v) Peak
. ! : R
1
o TP Hexct Leek
A : Paak
T
1
! '
R
! L
T Delta
- Marker
ST:0Hz SP:21.20GHz 17 1

Fig. 1-12

Press the key and 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.

Freq count: freg Courd]
2,000000 GH= RE 3HH= AT 10dB
RLV: <10, 00dBm VB 3MEx ST 5'-"°"E_I Count On
10dEl | : Frrel
T . :
1 "
1 :
1 : M
N E :
i [ H IV SN
! ) WM
SR W | P P P K. Sy . LTI o
Tl .J EA i Court OFF
4 il H
] : ; *
! : H Satup
N
! L
T ) retura
'
ST:0Hz SP:21.20GHA

Fig. 1

-13

G‘he soft-key menu display can be switched Orh
Off by the key.

Howaever, keys that condition setting is not
possible unless a menu is On unconditionally
make the soft-key menu display On when pressing

Q panel key. j
(Fi 2

rorn the screen after executing measurement, press

another panel key and change parameters, and then,

pressing again the key will automatically
return to the menu of this screen and not to page 1

of the menu (page learning function).

Qis a useful function when repeating measurement.

_/

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

Incidentally, the internal 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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Screen Hard Copy

The screen can be hard-copied with the VP-600 printer (Epson) via an RS8232C interface, and the procedures
are described below:

I)  Asillustrated below, connect the RS-232C connector and printer with an attached RS-232C cable.

2)  Pressthe key, and the currently displayed screen is hard-copied.
If the printed copy is improper, check if the RS-232C interface is correctly set in the following sequence.

3}  Press the' key and then the key.

4)  Press the Conpect to Controller key several times to get None on the display, and press the Connect to
Pri/Plt key several times and get RS-232C on the display.
Now the printer can be operated with RS-232C.

5)  Press the R8232C Setup key and set so that (or check if) the setting of R8-232C interface is the same
between the main body and printer.

(For the setting/checking of the RS-232C interface on the printer side, refer to the instruction manual of
the printer.)

6) Pressthe key and then the key.

7)  Press the Printer/Plotter key and select Printer.

8)  Press the Printer Setup key, and then press the VP-600 key.
9}  Press the Magnify key several times and make the display 1 X 1.

10) Press the key, and the currently displayed screen is hard-copied.

Rear panel

Printer
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SECTION 2
FREQUENCY/AMPLITUDE DATA ENTRY

This section describes the data entry function related to frequency and amplitude in the Freg/Ampl section on the front panel.

TABLE OF CONTENTS
Setting ObServation FreQUENCY | | | . . ... .reeresereessens o messsersserasstssessssstsness e ssss s sssnsse 2-3
Center-Span MOTE e ettt e 2-4
SA-SIOD MOUE | s s 25
Setting Step Size with Step Keys e 26
Sefting Frequency Scroll Step Size | | e 2-6
Fixing the frequency band of MS2665C e, 27
Fixing the frequency band of MS2667C s 2-8
Fixing the frequency band of MS26688C || | .. e 29
SEHNG FULSCAN || et eeseseet st se s ars st st 2-10
SEHING ZEIO SPAN ||| . oo eeeeeeseees e esae s s s s et es s st st semsssas e seseas e smas s saneanss 2-11
Setting Level RANGE | | st et e e a b 2-12
Setting LoG/LINGAr SCAIE | ettt et en s 2-13
Selecting Reference Level UNits | .o 2-14
Selecting Input IMpedance | e 214
Setting Reference Lavel | et 215
Setting Reference Level S1ep Size | | ..o 2-16
Offsetting Reference Level || | ...t s s se s 217
Setting AHENUAIOT ||| et e et nras 2-19
Setting 50 Q—75 Q Impedance Transformer | ... 2-19
Setting Level Frequency Correction Coefficient 2-20
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

SECTION 2
FREQUENCY/AIVIPLITUDE DATA ENTRY

Setting Observation Frequency

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

The frequency setting upper and lower limits are for the MS2665C, 0to 21.2 GHz, for the MS2667C, 0 to 30.0
GHz, for the MS2668C, 0 to 40 GHz respectively.

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.

—
(7 ANILEL M MEI6E50 dmmamer
Frequency N =

1)
[ G

0

0

: ] = e
cae) HHos:r
=
@@m@ BSEHen
EEEY=EY olololos




SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

Center-Span Mode

(1) Setting center frequency
[mym o)

——EE e
(bl
{Use the CF Step Size key to set the step

—p- |~} Koy L
size.)

(7Y

—»

Center frequency setring resolution is (1xXN) Hz in frequency domain, and in case of zero span

Note:
mode of MS2665C, is (100xN) Hz, respectively.

(2) Setting frequency span

OCO0E

OooeE
= —Ee
oooca

— |~ N | Key (1725 sequence)

7SN

—>
Y | Tr-A
K '
R
fd
{ 4
Ll
..f "1,
/ A
rf A '
“'\ Fra .Jh L L..H’/ \-a NN | L"‘W,Z
jaaditanl he e ok K IR T e |
Span:1.00 MHz

CF:1.000 000 GHz
In case of MS2665C, when frequency span is 200kHz or less, warming up might be necessary

Note:
until the observation frequency becomes stable after turning on the power.
When "Warm Up" message is being indicated at the top right corner of the indicator, please wait

for approximately 3 minutes, and start the measurements after the message disappears.

2-4
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Start-Stop Mode

(1) Start frequency

_ oooea
e > SR
ooom

Note: Start frequency setting resolution is (1xN) Hz in frequency domain, and in case of zero span mode

af MS2665C, is (100xN) Hz, respectively.
(2) Stopfrequency

o |
scormy ——> SRS )
oooea

Notes: + Because the and n 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.

» Stop frequency setting resolution is.{1xN) Hz in frequency domain, and in case of zero mode of
MS2665C, 1s (100xN) Hz, respectively. ‘

Tr-A

T

NI Y PR Lo RSO PR A P

STOHz ’ SP:1.000 GHz
2-5
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Setting Step Size with Step Keys

=

8
)]

i

e i

o0 g
B0 B Q6

T

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

‘ OOOE
o > BEE8
OOOEa

TEN
KEY

Setting Frequency Scroll Step Size

——>  Scroll Step Size ™ —E

Select a step size. The selected
seroll step size is highlighted.

return Return to the top menu.

] Tr-A Span .} —= Seroll —»
2 div
E—
The waveform scrolls 2 divs to the right.
— ez
} The waveform scrolls 2 divs to the left.
e
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Fixing the frequency band of MS2665C

For the MS2665C, the 0 to 21.2 GHz frequency range consists of the following five bands:

* Band O.coceeeeennene 01t03.2 GHz

* Band 17 oo, 292t06.5 GHz
* Band 1% ............64 10 8.1 GHz

e Band 2% ... 8.0t0 15.3 GHz
* Band 37 .............. 15.2t021.2 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.

0 2.92 32 64 8.0 15.2 21.2 (GHz)
Frequency band & &7 % & T
configuration L % Y8 ) Fek

6.5 8.1 15.3

Selection of frequency bands accerding 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:

() —

Auto Band
Manual Band ¢

Mznual Band 1~

o
Manual Band 17 > Select any of these buttons.

Manual Bang 2+

Manual Band 3%

Vbbb

return J

2-7



SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY ~

Fixing the frequency band of MS2667C

2-8

For the MS82667C, the 0 to 30.0 GHz frequency range consists of the following six bands:

e Band O..ocevevvrenne 0t0 3.2 GHz

* Band 17 ..o 3.1t 6.5GHz .
* Band 17 ............... 6.4 10 8.1 GHz

» Band 2% ............. 8.0to 15.3 GHz
e« Band 3% ..o 15.2t0 22.4 GHz

» Band 4™ ..o 223 10 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

0 317 6.4 8.0 156.2 22.3 30.0 (GHz)
a%gé da N / i 'r//////’// "r////////// ;I’I////// 0 m s oAy
3.2 6.5 8.1 15.3 224

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:

() — (0] > e ———

Auio Band

-~

Manual Band 0

Manual Band 1°

Manual Band 1t
> Select any of these buttons.
Manual Band 27

Manual Bang 3+

Manual Band 4%

Vol b

return y,
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Fixing the frequency band of MS2668C :

For the MS2668C, the 0 to 40.0 GHz frequency range consists of the following six bands:

» Band Qoo 0t03.2 GHz

* Band 1™ oo 3.1105.6 GHz

« Band 17 (=1} . 5410 8.1 GHz

e Band 1+ (=2} 7.9 to 14.3 GHz
» Band2—(0=4) .. 14.1 to 26.5 GHz
« Band 3-(=0) . 26.2 to 40 GHz

Refer to section 14 for detail of t_he 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

) 3.1 5.4 7.9 14.1 26.2 40 (GHz)
O kanc 1+ 00 Joand 0 iand o 2 i
M e . 0=4) 7
32 5.6 81 14.3 265

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:

> () > e ———

b

Auto Band

Manual Band ¢

Manual Band 1°

Manual Band 1% {n=1)

 Select any of these buttons.
Manual Band 1% (n=2)

Manual Band 2° {n=4)

Manual Band 3~ (n=6)

Pl T

return,
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Setting Full Scan |

2-10

Preset
In the normal operating state, pressing [: the 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.

MS&2663C MS2667C
Auto Band 01021.2 GHz 0t0 30.0 GHz
Band 0 0to 3.2 GHz 0t03.2 GHz
Band 1~ 2.92t0 6.5 GHz 3.1t06.5 GHz
Band 1+ 6.4 10 8.1 GHz 6.4 10 8.1 GHz
Band 2+ 8.0t015.3 GHz 8.0t0 15.3 GHz
Band 3% 15.21021.2 GHz 15.2t022.4 GHz
Band 4% _ 22.310.30.0 GHz
MS2668C
Auto Band 01040 GHz
Band 0 0t03.2GHz
Band 1— - 3.1105.6 GHz

Band 17 (n=1) 5.4 10 8.1 GHz
Band 17 (0=2) 70910143 GHz
Band 2— (=4} 14.1 to 26.5 GHz
Band 3~ (n=6) 26.2 to 40 GHz
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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 0 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 panel (time
domain) mode.

= )

-

For further details on the zero span (time domain) mode, see 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, see SECTION 9, “SYSTEM SETTING AND PRESET FUNCTION."
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Setting Level Range

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.

Display mode ' Units Reference level range
Log scale dBm -100 to +30 dBm
dBuv +7 to +137 dBpV
dBmV =53 to +77 dBmV
' 224UV 107.07V
dBuV (emf) +13 to +143 dBuV (emf)
W ' 100 fW to0 1.00 W
Linear scale v 224pV 10 7.07V
dBm; dBm unit systermn where 1 mW/50 Q is defined as 0 dBm.
dBuv: dBLLV unit system where 1pV is defined as 0 dBUV, and the terminal voltage display is

terminated into 350 €.
dBmV: dBmV unit system where [ mV is defined as 0 dBmV, and the terminal voltage display is __
terminated into 50 Q. \
dBuV (emf): dBuV (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 1\

[ ? AncTESUm MSI665C Shnin

= o)

= ED

2 ==
=

8 o =

o =Ess
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Setting Log/Linear Scale

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

(1) Setting log scaie

[ Amplitude ) ———>  Log Scale * jodBa +— Select one of the scales.
5 dB/div_
_2dBidiv_
1 dB/div
Heturn

The log scale is set when
this key is pressed.

(2) Setting linear scale

[ Amplitude j ——> Linear Scale * « Select one of the scales.

5%/div
2% /div
1% /div

Return

The linear scaie is set when
this key is pressed.

The reference level remains constant, independent of switching between log and linear scales.
‘When the reference level is set to less than —60 dBm in the log scale mode, the reference level of the linear
scale is switched to 224 UV,
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Selecting Reference Level Units

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

Amplitude —_—__Unit +— Select one of the units.

dBuV (emf)
Input Impedance

F{etLlrn Beturn

1 \/,1 2
. #
# To turn the page, press the key.

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

Selecting Input Impedance | e

2-14

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

When the input impedance is set to 75Q 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 ) —_— Unit _— Input _— 50 ohm 'S slect input
Impedance Tisehml impedance.

return

When the input impedance is set to 75€3, the level is displayed after adding +1.8 dB to the 500 fevel, and "75
ohm" is displayed at the top right of the waveform.

Tr-A
75chm
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When the MA1621A is used as the 502—750Q Impedance Transformer, the insertion-loss frequency
characteristics of the MAI1621A must be compensated. The specirum analyzer has the level-compensation
function. (see p.2-16 "Setting 50 O—75 O Impedance Transformer (MA1621A)".)

Setting Reference Level

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

LICIC

Amplitude ———> Hoooe Koy

(=l=]=]=]

I AN Key

When the log scalg is selected, the value
set by Beference Leve! Step Size is used
as the step size. When the linear scale is
selected, the step size is fixed at 1 division.

7\

_>

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

dBm units ————\

dBuV units —'\
dBm
[ |,
dBmV uniis =——
dBuV ( emf } units _/
v
v units\ - MHz | ¢
W units
my
kHz ms
Enter

e e

(For W units, read v as W.)

2-15
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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 ] _— Ref Level —_ — Select one.

Step Size ”

RRRR

Manual
Return

‘% Manually enter the step size in dB units from the ten keys.

(2) Linear scale

Fixed at 1 division.

2-16
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Offsetting Reference Level

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

MRK:100.000 MHz
-18.00 dBm

BVL:-10.0 dBm

When the ofiset ) : When the offset
valle is set to 30 dB. g &l value is set to —20 dB.

MRBK:100.000 Mz MRIK:100.000 MHz
12.00 dBm -38.00 dBm

RYL: 20.0 dBm # RVL:=30.0 dBm #

3
3
1
1
1
|
1
1
1
1
1
I
1

= e o ——

I
]
1
t
1
[
3

The # is displayed to the right of the reference level display above the scale.
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Turn the offset display On/Off and set its offset value by performing the following key operations.

[ Amplitude E— Ref Level
_Offset*
—> Ref Level Select reference levet offset On or Off.
Offset
Bk off

— Ref Level —> Set the offset value (dB) with the ten keys, up-down
Ofiset keys, or rotary knob.
=10.05 d8

— Retum

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

The offset can be applied to each trace (A, B, BG, Time), but it cannot be applied when monitering FM
demodulated waveforms and when using A-B—A function.

2-18
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Setting Attenuator

Press the jAmpiitude| key, then press the Attenuvator key.
Select manual setting or automatic setting.

For manual setting, enter the attenuator setting in dB units from the ten keys.

| Setting 50 Q—75 Q Impedance Transformer

When the optional MA1621A (75 £2— 50 ) impedance transformer is installed to the RF input attenuator (see
the figure below), set the input iImpedance to 75 Q.

Press the | Amplitude; key, then press the Input Transformer key.

Set the MA1621A to On with the On Off key.

When the input impedance is set to O it is assumed that a 25 Q resistor is connected in series with the input,

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

MA1821A MS52665C

T
75Q) 250

50 Q

If the equipment is MS2667C/68C, recommend vsing the optional co&xiai adaptor 34 AKNF50 (K-P+N-I)
when MA1621A impedance trans former is used.

MA1621A B4AKNF50 MS2867C/68C
D L — =

50Q

2-19
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Setting Level Frequency Correction Coefficient

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

[ Amplitude ] —_— Correction *

N Correction Select correction On or Off by prassing this key.
.
== _SelagtCor* —= Select the correction table from among the five correction
iables (Corr-1 to 5).
o Setup Corr ™
—> _Retumn
— L  Set Load the five correction tables from the memory card.
—=  Display Display the directory on the screen.
Directory When the entire directory cannot be displayed at one time,
MNext display the remaining directory by hoiding down the key.
—>  DirDisp Select detailed/outiine display by pressing this key,
Detail
e
—> Save Corr Set Save the five correction tables to the memory card.
—>  Load/Save Select if memory card 1 or memory card 2 is to be loaded
Media® and saved to the media.
— Return

For further details, see SECTION 8.
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SECTION 3
MARKER FUNCTIONS

This section describes the marker functions for improving the measurement efficiency, such as the zone marker, marker
mode menu, marker search, and the parameters set by marker value.

For a description of marker tracking and zone sweep setting, see SECTION é SELECTING THE SWEEP METHOD.

TABLE OF CONTENTS

Changing Zone Marker Position and Width || e rees s 3-4
Changing Zone Marker WIdth || ettt 3-4
Changing Zone Marker POSIION || | . et 3-6
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Normal Marker ............................................................................................................................ 3-7
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Marker LISt .................................................................................................................................. 3—12
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Marker Search ..................................................................................................................................... 3-1 6
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Dip Search 319
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Setting Search Resolution | .. e enanenn 3-20
Setting Search Threshold || e eebr s e 3-21
Setting Parameters Using Marker Values || ... e aenen. 3-22
Mkl’ - CF[MKF - RLV ................................................................................................................ 3-23
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SECTION 3 MARKER FUNCTIONS

SECTION 3

MARKER FUNCTIONS

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

Marker [ ] ARMSUm Ms2555C Tmer
=1

Multi MKkr

Marker /d '

Marker >

=

3-3
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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 left-hand corner of the screen. '

Freguency Level

e % Q

Tr-A
—i Zone marker Ll
I Current marker

?
N
I I SN

NN

B —

Zone center frequency

- ==} -] ="} - - = o
o e

Zone width

Changing Zone Marker Widih

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.

_— Zone Width* ————

Select one. The selected zone
width is highlighted.

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.
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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)

Tr-A

A T o

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: 1C Divisions

Tr-Al

A4

Y ] el ] nhata|

Since the zone width in the time domain mode always becomes 1 (Spot), it cannot be changed.
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SECTION 3 MARKER FUNCTIONS

Changing Zone Marker Position

3-6

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.

oono
oog TEN {Use the ten keys to set the zone marker
l Marker > g E E KEY position as frequency or time.)

) {Use the up-down keys o move the zone
Key marker position in 1 division steps.)

7\

—p

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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SECTION 3 MARKER FUNCTIONS

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 13 set to OFF, perform the following key operations to set the normal marker to ON.

— > Normal Marker

MRK :1.023 GHz y
_32.6 dBm /Current marker

/ Tr-&

.“\.i.----

__-:;‘
—-—”-—--/ \

o] .
—’d

\‘-.
-t

PN \_[~ ]

S ~T7

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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SECTION 3 MARKER FUNCTIONS

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 vaiues.

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

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

— > Delta Marker

DLT : =990 kHz
-40.3dB

Ti-A

== 1 Reference marker

I U R BN

Gurrent marker.

#

(NN Fvpuigtel NENENNEE SNSRI SRS 8

|

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 Jog

scale to linear scale and vice-versa. If the scale mode was changed, set the delta marker again.
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SECTION 3 MARKER FUNCTIONS

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 minimurn value (Dip) in the zone marker is selected by pressing this
key. Usually select Peak.

—————> _Marker SearchiP44k Dip
(Display page 2 of the menu by pressing the More key.)
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SECTION 3 MARKER FUNCTIONS

Display Line

In the state in which
waveform display} is

a horizontal line which indicates a given level (frequency deviation for FM demodulated
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 ™

(Dispiay page 2 of the menu by pressing the More key.)

Display-line On and

— Dig

play Line Turn the display ling On and Off by pressing this key.

e

———= Display Line Enter the display line level from the ten keys, stc.

Level
—50.00 dBrn

le—————=  Marker Level Select if the marker level is set by absolute value or relative

HEE Ral value (relative to display line) by pressing this key.

L——> Retun_

/ Display line

]

{

/
R

AAAANT

S [ U D 1 RN by SO VO O
I O T N X D g et B

a¥.¥ M’%
LA S

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

except for FM demodulated waveform display.

The display-line level and Abs/Rel can be selected independently for each trace.
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SECTION 3 MARKER FUNCTIONS

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 :

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

Mutlti Mkr L
s | ——> Highest 10

2 kil Tr-A

- oy
—
| ond-——1
T
Pl
[—t]
o]
et |
| — ]
-
—
F— ]
o)
e

i
A
AT )

1 H l\'

=]
Pl
|
I s il
apat

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

Note: Each multimarker has a zone as the 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 protect this, execute the Highest 10 after stopping the sweeping or after narrowing
the zone width.



SECTION 3 MARKER FUNCTIONS

Harmonics Multimarker

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

signal.

: Multi Mkr 1
—_— Harmonics

Tr-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 incorrectly detected.
In this case, narrow the marker zone width.

b

| Marker List .

Mulii Mkr

R —|—> Marker List * ———

—> Marker List
6n off

——— Freg/Time

oty

——= Leve!

JAEY et

—> Betun

Turn the marker list display On and Off by pressing this key.

Select frequency/time as absolute value or relative value
(relative to frequency/time of active marker) display by pressing this key.

Select level as absolute value or relative value (relative to
active-marker level) display by pressing this key.



SECTION 3 MARKER FUNCTIONS

g —

In Freq/Time Rel mode, frequency and time of the markers

<Jin
<]

except active marker are displayed in relative values, and 4
“R” marks are appended at the left.

In Level Rel mode, level of the markers except active

marker are displayed in relative values, Maxker List

® 1: 1.00000GHZ -15.12dBm
;RO-1,31MHz -3.55d8
R 1.41MHZ -3.61d8
:R -2.00MHZ -5.596dB
iR 1.89MHz -6.21dB
iR 2.20MHz -6.76d8

CWww-dR@A s WM

[
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SECTION 3 MARKER FUNCTIONS

Manual Set

Allocates up to 10 multimarkers to arbitrary frequencies or time points.

Multi Mkr L
—> Manual Set *

p———=  Change Aciive

———= Select Marker

No 4

———= Onwith

——> Off with

Continued

3-14

Maker No

Auto Select

Auto Select

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

Specifies the marker number io be set to On or Off.

At the same time the marker number selected above is setto On,
the selected marker is made the active marker. 1f the selectad
merker is already On, the next higher marker number of the markars
set to Off is set to On. By holding this key down, the multimarkers
are set to On one by one in ascending order of number,

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

Sets the marker of the selected No. to Off. |f the selected
marker is already Off, the next smaller marker No. of the markers
set to On is set to-Off. By holding down this key, the multimarkers
are set to Off one by one in descending order of number. When
the active marker is set to Off, the. marker with the next smaller
number is made the active marker. _
<Exampie> When marker No. 7 is selected to be set to Off when
marker Nos. 3, 4, 5, 8 and 9 are On and marker No. 5
is made the active marker, the markers are set to Off
in No. 6, 5, 4, 3, @ order, then marker Nc. 8 becomes
the active marker.

# The active marker is indicated by the wmark. The other
marker Nos. are indicated by the <7 mark. The active marker
can be moved by using the ten keys, up-down keys, or rotary
knob.



SECTION 3 MARKER FUNCTIONS

——= Clear All Leaves only the marker number currently made the active marker
and sets all the other multimarkers to Off. The active marker
number is then reset to 1.

—> Reiumn

Displays the active marker value.

{

Mkr : 989.99812MHz
~17.62dBm

RLYV: ~18,8cBn
6

W
L ¢

1
1
]
¥
]
]

*kindicates the

active marker, — 1> % 1z 999,998 (At - 17.62dBm
: 2: 1.002 002 126G+ - 17.62d8m

: 1.008 600 B8GH: - 17.89&n

q: 1.008 604 8saz - 25.88dBm

5: 999.996 G8MH: -25_89Em

: 999.934 @8tHz - 37.53dBm

7z 1.800 066 843z - 37 .53Bm

: 999.99%2 P8tH: - 52.45d6m

9: 1.000 088 B ~52.49cn

1e: ! }

T

Undisplayed markers are set to Off.

Multimarker Off

To return from multimarker to normal marcker, perform the following key operations.

Multi Mkr L )
— Multi Marker On &}
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SECTION 3" MARKER FUNCTIONS

Marker Search

The spectrum analyzer has the following six marker search functions:
» Peak seafch

» Next Peak search

+ Next Right Peak search

» Next Left Peak search

» Dip search

+ Next Dip search

Peak Search |

Peak Search detects the maximum 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 foilowing key operations.

|Pek
Sea?ch

\
A
1

1
Y

Tr-A

[ 1]
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SECTION 3 MARKER FUNCTIONS

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 Ievel on the screen, the leftmost peak is detected.)

Execute Next Peak search by performing the following key operations.

Peak p———i» Next Peak
Search ;

'
k I
I
A ]
\‘ I
1
\ f
L
]
— \ 4
“ -

A
by

o
[——
N e, L
———
T

[
VA AN AN PAPAY

'w. ¥l
e Ny

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

Search consecutively.

it
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SECTION 3 MARKER FUNCTIONS

Next Right Peak Search/Next Left Peak Search

Next Right Peak search and Next Left Peak Search detect the adjacent peak level to the right or left of the
current marker and move the marker to that point. ’

To execute Next Right Peak Search and Next Left Peak Search, perform the following key operations.

P \ .
eak B
Search | b Next R\Igh’t Peak
\\
\\
\\.
\.\‘.‘.\
\\ ‘-'..-..‘
A \\\
\\ .\\
\ ) ‘
> t—— Next Left Peak \1
Y 4 ;
b 1 ;
~ ) )
~ ! ;
N ; ,
~
~ ! Vi
g e //
\\. // Vd
> ' 7 s
~TT—~ L
~ Tr-A |,
Fi ey )
! // Y\ ,;
Y / /,
L NEd

A \‘A 3 ‘ 5[“,’ UV\M J \\
i V LEN] ¥\ i ¥ K

The adjacent peak level to the right or left can be detected and the marker moved to that peak by executing
Next Right Peak Search or Next Left Peak Search consecutively.

Note: When marker search is executed, the marker is moved to the specified Peak or Dip point, and the
zone marker center frequency is simultanecusly moved to the marker point. After that, when sweep
is executed within the zone marker, the marker moves to the maximum point within the zone marker.
Therefore, marker search other than Peak search should be executed with sweep stopped or with the
zone width set to 1 point (spot marker mode).
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Dip Search :

marker to that point.

SECTION 3 MARKER FUNCTIONS

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

Execute Dip search by the performing the following key operations.

Peak
—

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

Dip Search
"-‘ “\‘ Tr-Timg
\
w
(N h
I '-.
l ;
| NI
S
WY,

Time domain waveform

3-19



SECTION 3 MARKER FUNCTIONS
Next Dip Search |
. Next Dip Search detects the next smallest dip relative to the cwrrent marker level and moves the marker to that
_ point. (When there are two or more dips with the same level on the screen, the Ieftmost dip is detected.)

Execute Next Dip Search by performing the following key operations.

Peak | —___~ Next Dip
Next Cip

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

Search
Peak Dip
\"*-..._ \‘ Tr-Tjme
. \\ ,‘
£ ~
- - b
l WA N ]
N 3
9 r
l N ;r'
I N \\‘ :
[ AN
]

Time domain waveform

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 .
_— Regolunon 1.23dB
{Dispiay page 2 of the menu by pressing the More key.)

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

—=  Enter the resolution in dB units from the ten keys.

Resolution
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SECTION 3 MARKER FUNCTIONS

Setting Search Threshold

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

Peak . *
5 Threshold

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

——— Treshold Turn threshold On and Off by pressing this key.
20

On Bt

L =" Search Select search above or below the display line by pressing this
b key.

Below

— Threshold Sets the display line level.
Level
—50.00 dBm,

L——= Return

Threshold
Level

R
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SECTION 3 MARKER FUNCTIONS

3-22

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.
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SECTION 3 MARKER FUNCTIONS

Mkr — CF/Mkr — RLV

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

e ———

T2

Tr-A

ST
bt

i aal
—
-

S ol UG RPN FUR RN (Y U WU

3

———=  Mkr— RBLY

—14

e = o .-(:,...n___-.... iy S S

Tr-A

| et
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SECTION 3 MARKER FUNCTIONS

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.

—
[=]

2fo 3fo

ol -

-1

11

i

‘ ¥

} —[~]— —f~]— ~

\ \

_Wu 3 1 ; \\

— i ] ol A4 ! L B Ll

I .
QHz fo 2fo 3fo afo 5fp---
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SECTION 3 MARKER FUNCTICNS

Delta Mkr — Span | |

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—* ~———2> Delta Mkr— Span

Tr-A

|1

L The normal marker pasition remains unchanged.

Since the reference marker is fixed relative to the
frequency, it moves to the extreme left when the
frequency span is changed.
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SECTION 3 MARKER FUNCTIONS

Zone — Span

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

—= Marker—»* ——> JZone — Span

Tr-A

VAVAVEY

Tr=A

|
gy

U Sy R e -__:"':‘n.._,_q__
b o]

/

A
Y

The zone width remains unchanged.
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SECTION 4
SIGNAL SEARCH FUNCTION

Signal search facilitates extraction of the objective signal Although the functions of signal search are similar to the marker

function, this section only describes the Signal Search section

TABLE OF CONTENTS

DO g P RaKS e e ee et 4-3
Detecting the Maximum Peak Signal by Automatic Tuning . 4-4

MOVINg the MeasUrMIEN POt e er e et v en s e ennens 4-5
Peak — CF and Peak — RLV 4-6
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SECTION 4 SIGNAL SEARCH FUNCTION

SECTION 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 thq Zone Marker function and SECTION 6 SELECTING THE
SWEEP METHOD describes the Marker Tracking function.
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SECTION 4 SIGNAL SEARCH FUNCTION

Detecting the Maximum Peak Signal by Automatic Tuning

[ Frequency J —=  Auto Tung

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.

» When the Display mode was executed by trace Time, the instroment switches to trace A/Time
and trace Time becomes the main trace. Also the Expand mode is set to Off.

» The input attenuator is set to Auto.

« In the injtial state, the Auto Tune frequency range is set to 500 MHz to 21.2 GHz for the
MS2665C, 900 MHz to 30 GHz for the MS2667C, 1.2 to 40 GHz for the MS2668C,
respectively. 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 { Hz to 3/100 frequency span range.

Stop frequency
Stop frequency specified in trace BG.



SECTION 4 SIGNAL SEARCH FUNCTION

Moving the Measurement Point

This function moves the spectrum on the screen to the center to facilitate measurement. The following five

functions can be used.

\ * Mkr—CF
* Mkr— RLV
¢ Peak - CF
* Peak = RLV

*  Scroll—, Scroll«—

Sets the marker frequency to the center frequency.

Sets the marker level to the reference level.

Sets the frequency of the maximum point on the screen to the center frequency.
Sets the level of the maximum level point on the screen to the referencé level.

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 — RLV functions.

e Poak seessse—m

[ACF J [ AHL\,J/]--—- =

- R
[ 7 Ainritsum M32665C SR —— ]

Qw

)
[eajcaJenfentey
OO ®.
B8O @
ololo]los

AR e By
4300t

I
1

L

wogn &

—_ 10

e
=
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SECTION 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.

Tr-A

Tr-A,

—

v
1
T
1
1
1
t
i
T
1
1
L
1

—
-

I
|

\ | |
|

\
— > 1
\ 1
1 '| L .l!' ti l \l
¥

LW, A BN 'm‘“rvw W T3

I A

|1

.y I‘A/
M

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] In 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.

! ; Trea i , Tr-A
il Y
I } 1 1 l\ 1
A ) } i ik i '|\ \
i I R
[ > 7 A
NI "%‘ il LV ¢ r\fll A,
) [ X 1 ! |
) A']\'A i1 |I|\}'| vA_:A L‘;_ fl»v\ 1[ i 1 - i i
Note: = If the level at the peak point exceeds the permitted range for the reference level, the reference

level is set to the maximum (minimuem) reference level that can be set.
» If the level at the peak point exceeds the reference level{scale over), one operation of the Peak —

RLV may not be able to set the correct reference level. In this case, repeat the Peak — RLV
operations a few times.
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SECTION 5
SELECTING THE DISPLAY METHOD

This sections gives a detailed description of the display modes (Trace A/B, A/B, A/BG, Trace Time, A/Time), stocrage modes
(Normal, Max Hold, Min Hold, Average, View, Cumulative, Overwrite), detection modes (Normal, Pos Peak, Sample, Neg
Peak) and time domain analysis.

TABLE OF CONTENTS

DISPIAY MOUE || ettt et et e eeee et et as e e eer e et et et e e e e s eeeneeeee s et s e eeereenen 5-3
LT oSS 5-5
Trace B ....................................................................................................................................... 5-6
MOVINGING TYBCE | e e r et eee e ee et ee et eeeee e eeseeseeean 5-6
Trace COMPULALION ||| | et ee et ee e et ee oot eeess st ens s antnnes 5-7
Trace A and Trace B Overwrite DISplay . e 5-8
SEHING ACUVE TIACE ||| oo ee e eeee e eeee e ene e 5-8
Trace A/Trace B Top and Bottom Split Display e 5-9
Sething SUD-MACE SWEED ||| .. oottt eee e eee e et s s ensn s e 5-10
Trace A/Trace BG Top and Bottom Split Display . e 5-11
THACE THME | oo eeses e eenee e seesemeeene st s em st sesaes et eneesesee s esss ot seaensammrs s rensanens 5-12
Trace A/Trace Time Top and Bottom Split Display . e, S-14

SOrAGE MOUE | oo e et eeeee e s e eseneent e e eant s s ene s s eesereesseneeneesseresenennenes 5-15
Setting Storage MOTE || | e ee et et 5-17
AVeraging FUNCHON ettt 5-18
Max hOId’ Mln hOld FUnCtionS ..................................................................................................... 5-21

DBIBCHON MOBE e e oo seeeeee e e ssee e et e e 5-22
Selecting Detection MOGE | et 5-23
Selecting Measured Level by Detection Mode | . 5-24

Time Domain ....................................................................................................................................... 5_26
Setting TiMe DOMaIN | ettt r e eeeeee e 5-26
SeUING TIME SPAN e e oo eeeee s ee e eeeeeee s e e e e e rene e 5-27
Time Domain Expanded DISpIay | | ... et sesens 5-28
Monitoring FM Demodulated Waveforms e 5-30
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SECTION 5

SELECTING 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.

[ [F| AU MS 26650 Mimr

g = ——w]
= - g
e &
& @ a

@ = =

o OHE e

i OO0 EL
55 jan| [l oler-3
a = meieio

;
i
adh

()

— }isplay e—

A/BABG AfTime

(e (o)

Display Mode

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

modes.

+ Trace BG ....cccoveeees 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.

« 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 ....cccceeen.. Displays the time axis waveform at the center frequency of trace A. Trace Time

can also display FM and EXT TRIG input signals, when monitored.

1 BG (Back Ground)
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Trace A -

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

s

=l

Tr-A

Em—

I
L

v A
e ) Ll o

o
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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.

—> s
¥
Tr-B
1
+
{
; .
A s g R e R e
i
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.
AB ——=  Trace Maove *
—— A=B ___ Moves trace A to trace B and displays it.
— B=A  Movestrace B totrace A and displays it.
> AoB Swaps and displays trace A and trace B.
= AB—o A Adds trace A and frace B and displays the result at trace A.

——=> Retumn

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.
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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.

—>  Trace Calc*

———= Normmalize

(A—B+DL)
On &t

—— RefLine

———> Betumn

Turn the mode that subtracts trace B from trace A and adds the
display line value and continuously displays it at trace A On and
Off by pressing this key.

Turn the mode that subtracts trace B from trace A and
continuously displays it at trace A On and Off by pressing this key.

Selects if the A-B computed value=0 line is to be displayed at the
top, middle, or bottomn of the screen.

\/ Top

Middle

Bottem
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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 normat mode and max hold (or averaging, etc.) mode are
possible.

—_— 3 TraceAonB

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

!

i

Tr-Aon B

[ RO PR

_—

)

Trace B

{max hold) \
[~ M a
e |
Trace A : ; %ﬂm »'!ﬂ
(normal}

3
-~
i3

Setting Active Trace

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

— = Active Trace % B

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

) —

ABABG

—

A/B (A<B)
A/B (A>B)
A/BG (A<BG)
A/BG (A=BG)

Swp Contl

Simultaneously display trace A and trace B at the top and

bottom. Display trace B larger than trace A. |

Simultaneously display trace A and trace B at the fop and

bottorn. Display trace A larger than trace B.

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

Trace A and trace B are dispiayed
at the top and bottom, respectively.

Tr-A

i d[ \fﬂ ™

b hainest e a0 a

Tr-B

!

For A/B (A<B)

Sub-trace

Main trace

5-9
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Setting Sub-trace Sweep

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

A/B.ABG
N L supcemt

———= Sub Trace Write Set the sub-trace 1o the Qver Write mode.

——> Sub Trace View Set the sub-trace waveform to the View mode (continuously
displayed without overwriting}.

—>> Stop . Temporarily stop sweeping without switching the storage
maode.

2> Continue Release temporary stop and resume execution.

———> RHestart - Erase the trace waveform and restart sweeping.

——== Return

5-10
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Trace A/Trace BG Top and Bottom Split 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/BABG

& — (53

——> A/B(A<B
—=> A/B (A>B)

bettom. Display trace BG larger than trace A.

!

—=> A/BG (A<BG) Simultaneously display trace A and trace BG at the top and

Tr-A

~t— Sub-trace

In this mode, the frequency
range of trace A can be specified
by moving a marker (BG zone
marker) on the BG main trace.

Tr-BG

~— Main frace

bottom, Display trace A larger than trace BG.

L > SwpContl”

—> A/BG (A>BG} Simultaneously display trace A and trace B at the top and

* In this mede, the freguency range
of trace A can be directly set

[}
1
}
f
L.

NP

Tr-A

—g—pain trace

while checking the trace A positicn
(BG zone marker position) within BG.

Tr-BG

il
vj\h/i ,\A/M ,\A/ m g Sub-trace
1 i

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

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

Time, press the key.

Tri-time

——r—= Delay Time Sets the delay time from trigger to sweep. When a negative

16.0 ms value is input, the waveform before the trigger is displayed up to
one screen. (See paragraph 6.12 of CHAPTER 6.)
L~ Time Span Sets the time span (time domain sweep time).
200 us
—>  Trigger Select freerun or trigger sweep by pressing this key.
hregidn
Triggered
— Trigger Selects the trigger signal source.
Sourge *
—=>  Storage * Selects the storage display mode.
L—=  Detection ” Selects the detection mode.
1
—>  EM Manitor* Displays the FM demodulated waveform.
—>  Expand*® Expands and displays part of the time domain waveform.
2

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

5-12
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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" of Section 9.

* Resolution bandwidth (RBW)
* Video bandwidth {VBW)
« Sweep time (Sweep Time/Time Span)

5-13
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Trace A/Trace Time Top

5-14

and Bottomn Split Display

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

A/Time

) — ()

—=> A/Time Simulianeously display trace A and trace Time at the top and
{A<Time) bottom. Display trace Time larger than trace A.
4

Tr-A

AL
[aVaVaVaV/a/aVaVaVaVa

|e—Main trace
———> AfTime Simultaneousiy display trace A and trace Time at the top and
{A=Time) bottom. Display trace A larger than trace Time.

b= SwpContl” " {See Setting Sub-Trace.)

Each parameter can be set in the main trace (farger displayed trace). However, for comimon 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 only available 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.

M

Il

)

7

NES

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.

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.

"

Y
-4 4 <=

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/IN ratio.
For further details on the averaging function, see
page 5-18.
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NO. Mode Explanation Display example

Displays the cumulative waveform at each sweep. i

. EAEY
The waveform data, which are not connected by Fgeeik

123

5 Cumulative | lines, are displayed by plotting the data. A% i ]

Displays the waveform overwritten without | [
deleting the old trace data.

8 Over write

Continues displaying the waveform as it is, without

refreshing the currently-displayed trace data.

7 View This mode 1s used to observe waveforms with the

trace data stopped temporarily. \

N -

5-16
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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.

Storage ”

P A
Nowmiath

Max Hold *

——= MinHold *
——= Average”
—-> View
——> Retumn

1

= Cumulative

— Qverwrite

——— Siop

———=> Continue

———= Restart
L——= Return

5 ‘

Select the storage mode.

Select the storage mode.

Temporarily stop the sweeping without switching the mode.

Restart from temporary stop.

Restart.

(Display page 2 of the 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

———> Averaging Set the averaging rate.
Count ‘
256

——> Avg Mode Set averaging Stop/Non-Stop after the number of times of

[

0204 averaging rate by pressing this key.
Non-Stop
—> Stop Temporarily stop average-sweeping.
——= Continue = Resurme from stop.
——> Hestart = Delete the trace waveform and restart.

b——=  Relum

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

Tepetitions as shown on the next page.

Digital video averaging is performed by the method shown below.

[3] Restart

f1] Stop i

[2] Continue i

INurner v

AVeraging Rate =N

sweep repetions | Measurement value Displayed value
1 M(1) Y(1)=M(1)
5 M(2) | Y(2)=Y(1)+ MG
3 M(3) Y(3)=Y(2)+M_£§_)#

- N-1 M(N-1} | Y(N-1)=Y(N2)}+ M(N-nl\fl(N-z)
N M(N) Y(N)=Y (N-1}+ M(N)—E(N—l)
N+1 | M(N+1) Y(N+1)=Y(N)+M'(N+11\I)—Y(N)
N+2 | M(N+2) Y(N.+2)=Y(N+1)+M(N+2)§Y(N+1)

[1] 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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5-20

Improved degree of SN

dB

AVERAGE
RATE

27 T

12—

o r | | 1 | | P L1 !
I i j l T T i
1 2 4 8 16 32 50 100128 200 256 500

Number of sweep repetitions

S/N Improvement by Digital 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 problem 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 S/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.

t Max Hold * —
Min Heid * J

——= Sweep
Count

dedr

Endless
Sweep

Stop
————= Confinue

I———=> Restart
L———= Return

-

Set the number of sweeping repetitions.
After the set number of sweepings, the sweeping stops.

Continue sweeping, endlessly.
Stop sweeping, temporarily.

Besume sweeping from stop.
Delete the trace waveform and restart.
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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 vaiue between sample points.
Pos Peak - Traces the maximum value between sample points.
Sample Traces the instantaneous value between sample points.
Neg Peak Traces the minimum valug between sample points.

However, trace BG is fixed at Pos Peak.
When the time span is under 20 ms at trace Time, only Sample is available.

5-22
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Selecting Detection Mode |

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

Deteciion ™

—> NGl

~—> Pospeak Select the detection mode.

——= Sampls
Neg Peak

—
———=> Retum

L
Tr-Aon B

i

Waveforms when trace A is in the Pos Peak mode and trace B is in the NegPeak mode

5-23
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Selecting Measured Level by Detection Mode

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

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

Detection mode : Description

Normal Stores both the maximum level and the minimum level present
betwsen the current sample point and the next samplé point and
displays them on the screen.

This mode is used in normal measvrement,

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

Pos Peak is used to measure the peak value of signals near the
noise level.-

Sample Stores the instantaneous signal level at each sample point to
the trace memory. Sample is used for noise level measurement,
time domain measurement, and other measurements.

Neg Peak Holds the minimum level present between the current sample point
: and the next sample point, then stores 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 modulated waveform.

5-24
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——————— Neg Peak /

Peos Peak

Sample point

Sample

\LMWW/\WMW

Screen display

Note: When the detection mode is set to Sample or Neg Peak while the frequency span and resolution

bandwidih are set so that the spectrum 1s displayed as discrete verticai lines, the spectrum peak is

incorrectly displayed.

Sample point

Normal traces and displays both Pos Peak and Neg Peak.

Screen desplay

5-25
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Time Domain

Since the spectrum analyzer stops sweeping the frequency when set to a frequency span of 0 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 graduated 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 |

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.

~
Frequency Time

dormain . domain
e €3 O

(Trace A)

(Trace B} (Trace Time)

%[ Zerg Span ]—%
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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)
+ Resolution bandwidth (RBW)

+  Video bandwidth (VBW)

+ Sweep time (Sweep Time/Time Span)

= Trig ger switch (Freerun/Triggered)

The three parameters resclution 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.

: OO0 oy
—> _Time Span EEE Unit key
ooom  KEY,

— key (1/2/5 sequence)

O
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Time Domain Expanded Dispiay

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

5-28

—_—

Expand *

Zone Start
Point
50

Zone Span
Point
50

Expand Zore
8a off
Expand
On @

Return

Set the expansion zone start point.

Set the expansicn zone width.

Select expansion zone marker display On or Off by pressing this
key.

Select expanded display On or Off by pressing this key.

Zone start

Zone span (zone marker)
i ; H .
1 1
I

Tr-time
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Expand Cff ‘ Expand On

I Tr-fime Tr-tme
1 1
T T 7 T o 'l
[ 1 /
ik |
| /
i AT N I o
1
ol | Wl 1 | e | e |

— ' >
\% Expansion ]

The Expand mode cannot executed under the following conditions.
+ Trigger mode i Freerun
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Monitoring FM Demodulated Waveforms

The spectrum analyzer contains an FM demodulator to display demodulated waveforms.

—> FM Monitor *

2> FM Monitor Turn FM demodulated waveform display On and Off by pressing this

_On @ = key
— "  Range Set the modulation frequency/division.
2kHz/Div
—= Demod Select if the FM demodulation waveform is to be displayed by AC
Coupling or BC coupling by pressing this key.
A8 DC

——> Return

Trl|-time

A M VAV I AR T AR
)

LN O AN I LY
\V v

By using the FM demodulated waveform menitor function, frequency deviation can be easily measured.
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To monitor an FM demodulated waveform, set the resolution bandwidth and video bandwidth as follows:

* Resolution bandwidth (RBW) ............ When a signal not accompanied by an interference wave has been
received, the resolution bandwidth should be made as wide as
possible. If it is necessary to narrow the resolution bandwidth, the
bandwidth should be made more than three times (frequency
deviation + modulation frequency). Too narrow a resolution
bandwidth results in a distorted modulation waveform.

*  Video bandwidth (VBW) ..cccvvreecenene The video bandwidth should be made as narrow as possible although
a bandwidth of more than ten times the medulation frequency is
required. Setting a wide video bandwidth will degrade the $/N ratio.
If it is necessary to set a wide bandwidth, digital averaging can be
used to iinprove the S/N ratio.

Note: * Because the demodulation frequency range depends on the FM demodulation range, if the FM
demodulation range is switched to an FM signal with a high demodulation frequency, a different
waveform will be observed.

The fellowing shows the demoedulation frequency range corresponding to the respective FM

demodulation ranges.

50, 100, 200 kHz/div range DBC or 50 Hz to 500 kHz
2, 5,10, 20 kHz/div range DC or 50 Hz to 50 kHz

* [Usable RBW are: RBW 2 1 kHz
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SECTION 6
SELECTING THE SWEEP METHOD

This section describes the sweep mode, trigger sweep mode, zone sweep, and signal tracking and time gate functions.

TABLE OF CONTENTS

Trigger Mode

Freerun .......................................................................................................................................
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Zone Sweep

Time Gate Function

Creating a Gate Control Signal

Setting Gate Function
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SECTION 6 -
SELECTING THE SWEEP METHOD

Sweep Mode

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

FafafofafofoRt!

Continuous

Continuous Sweep Mode

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

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

Coniinuous

& — [
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Single Sweep Mode

Continuous

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

When th% trigger mode is set to Triggered, sweep is executed only once when the trigger conditions are met
ontinubus

after the key is pressed.

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

Continuous

1IHIHEII
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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 rigger source.
To use the Trigger mode, Option 06 Trigger/gate circuit is required.

Freerun

When the sweep mode is set to continuous, sweep iscre seated continuously. When the sweep mode is set to
ONHNYUoUS .

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

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

Trig/Gata —>  Trigger Select Freerun by pressing this key.

e

k]

Triggered
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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.

Trig/Gate e

A

Trigger
Freerun
il

Delay Time
—10.0ms __

Time Span
200 us

Trigger
Source *

Select Triggered by pressing this key.

When this key is pressed, it is highlighted and the
spectrum arialyzer switches to the fime domain mode.

Set the delay time from the trigges.

Set the time span.

A

Wide IF
Video

External

Line

Batum

Video trigger

Select the tri .
Wide IF video trigger eiect the fngger souree

External trigger .

Line trigger
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Video Trigger

Sweep is started in synchronization with the pesitive leading edge or negative leading edge of the detected
waveform.

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

Trig/Gate | ———=  Trigger ————>  Videc”*
' Source *

——> Trig Level Set the trigger level with the ten keys, up-down keys, or rotary
-25 dB knob.

—— Trig Slope Select if the positive leading edge {Rise) or negative leading

s Fall edge (Fall) is made the trigger slope by pressing these keys.
L~ Return

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

screen.
T T T
-~ : el ) Tr-time
a 7 N TS
.j t'( 1 ': ;'_o \ 'f
\ i Y 7
> ]! ‘z: ‘i‘x / \« fi
' l§| ] '
\ AR R /
A 1 1 3
; R R / \ /
T -
NI i
1 K I [
j } : \ ,-"/ \\ /
L T L] \J \/
! 1
1 1
1 I
I 1
f T
1 1
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Wide .lF 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.

TrigGate | ————=  Trigger —=  WideF Video ™
Source * .
———= Trig Level Select the trigger level from among High, Middle, and Low,
High according to the input level, by pressing this key.

———= Trig Slope Select the positive leading edge (Rise) or negative leading edge
i

BisEFall (Fall) as the trigger slope by pressing this key.
L———= Retum

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 signél

waveform input to the Ext Input connector on the rear panel. To select the trigger level and trigger slope,
perform. the following key operations.

6-8
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Trigger ———>  Extermal*
Source *

Select the trigger level from =10 to +10 V and TTL.

TTL

Trig Level Set the trigger level when ~10 to +10 V was seiected.

-5V

Trig Slope' Select the positive leading edge (Rise) or negative leading edye

]

(Fall) as the trigger slope by pressing this key.

External input

Trigger level  eearcmemnm e m e e

-5V \

Sweep trigger
(Example)  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 tigeer level and trigger
slope are not selected.

Trig/Gate —_— Trigger ——> Lline
Saurce *

Delay Time | |

6-10

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.

Ta set the delay time, perform the following key operations.

TrigiGate Delay Time ——>  Set the delay time with the ten keys, up-down keys,

10.0 ms or rotary knob.

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

Trigger level
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Example of Waveform With Delay Time (when used with video trigger)
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SECTION 6 SELECTING 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
—>  Zone Sweep

On  Off
(Display page 2 of the menu by pressing the More key.)

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

SCTeen.
] T
| ! Tr-A
1 !
1 i
L
t '
1 )
] I
! 1
! '
! |
1 I
L
35 2
] t
mu-.-nu~\.4.d-—w"; :“ - P Y

i Satamin
|
T T
]
LY_J

A signal masked by noise can be analyzed at high speed by setting

zone sweep to On and adjusting the reselutioh 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.
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SECTION 6 SELECTING THE SWEEP METHOD

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

L,
rl,
H

A O I

Signal Tracking |
——2>  Marker Tracking
Off

(Dispiay page 2 of the menu by pressing the More key.)

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

The time gate function is a sweep mode which turns 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 external 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

Tr-A

=

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,

A T

AN

rommes T oy ) ) va’% ¥

Only the spectrum when the burst is set to On 1s displayed.
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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 Tr-A

%e-rmvr L2 \T' 0T TR = L

Fewer Sweep Repetitions

/ '\ Tr-A

More Sweep Repetitions
Example of Freguency Spectrum Measurement on Burst Signal
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SECTICN 6 SELECTING THE 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 Trigger level

ON

OFF OFF

Gate control signal

Gate Delay

Gate Length

I
1
1
1
I
1
i
t
]
!
1
]
3
4
!
t
|2
a3
I
E
1
1

1

i

B

1
g
-

1

1

1

1

1

]

_On[y this time is displayed.

*  Gate End: When Ext selected

Trigger point Trigger-reset point

'lf ' Y

Trigger signal Trigger level

ON

OFF OFF

Gate control signal

Gate Delay

Only this time is displayed.
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To turn the gate time analysis function On and Off and to create the gate control signal, perform the following
key operations.

%(Dis‘play page 2 of the menu by pressing the Mare key.) ————-

—— Gate Sweep Turn the gate function On and Off by pressing this key.
B off

- QGateSetup*  Setthe gate function.

Stop Stop gaie operation.
———— _Re’start Restart gate operation.

———= Trace Time Set the time domain nﬁode.

L— = Trace A Setthe trace A (frequency domain) mode.

‘Setting Gate Function |

Trig/Gate —> GateSetup”

——z2 Gate Delay Set the gate delay time.
Ous

————> Gate Length  Set the gate ime length.

10 ms
I — =~ @Gate End Selact the condition that closes the gate by pressing this key.
it Ext When Gate End is set to Int and Gate Length is set to Ext, the
gate is closed by an external signal.
———=2 (ate Trig Select the gate irigger source from Wide IF Video and external.
Source
t———> retumn

6-18
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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 signall dlnput to RF input
Trigger signal % Input Trig/Gate in (10 V)
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 Trig/Gate in (10 to 10V).

Tr-time

~

\

\
\
A

Wl

—

e

-l

)

+———>\E_

Gate Length

Delay time
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 & 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.

Tr-A

-

L~ -

CEYEE CYTYY YTRY CTVR] SETH BT Ay TR YOI OO

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 12 13
1 kHz >3 ms
3kHz 21 ms
10kHz |2230us
30kHz |2200us | 220 s =1 s
100 kHz | =220 ps
1
i ; 300 kHz | 215 us
LR SEETEE 7 S =
1 MHz
210 ps
3 MHz
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SECTION 6 SELECTING THE SWEEP METHOD

[2] 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 -
Number of data poinis (501)

RBW = x5

[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
REW, VBW, and trigger level conditions at all frequencies within the frequency span observed in
the frequency domain. (See the figure below.)

Jteney dom,
&in

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 8 SELECTING THE SWEEP METHOD

Domain Sweep

In conducting a sweep by traces A and B (frequency axes), a sweep operation consists of the procedures;
setting a center frequency in each sweep, and moving observation frequency . (L.ock and Roll)

When "Domain Sweep" function is selected, the frequency setting is done only once in a specified
number(Domain count) of sweep operations, and the rest of the sweep operations are performed without this
setting.

When the frequency setting is performed, it is necessary to wait for the frequency to stabilize before a sweep
can be started. By using "Domain Sweep" function, the time required for frequency to stabilize is saved, and
the sweep repetition cycle can be shortened.

Note: « When using "Domain Sweep” function, the specifications on frequency such as frequency stability
and frequency indicaring determinacy are no longer assured.

» Selecting "storage mode=Muax hold/Min hold/Average” in using "Domain Sweep" function, may
result in making the errors between measured levels large. Wher using "Domain Sweep” function,
it is suggested to select "storage mode=Normal".

» When a certain sweep duration or frequency span is set, sweep repetition cvcle may not be shortened
even though using "Domain Sweep” function.

Using Domain Sweep

system

_— -—> (Press "Move" key to display page 3 of the menu) "

= Freq Domain  Selecting "Skipping Sweep".

ek Lock: Frequency setting is done in each sweep
Unlock Unlock: Set skipping count of frequency setting and start sweep
— Unlock Set Skipping count
Count
20
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SECTION 7
COUPLED FUNCTION

This section describes the coupled function. Generally, the spectrumn analyzer automatically selects the optimum values of
the coupled function so that both the correct level and correct frequency values can be measured.
This is called the Auto Coupled Function.

This section mainly describes manual settings that are used to set the coupled function according to the application.

TABLE OF CONTENTS
From Auto to Manual Operation | e 7-4
Resolution Bandwidth (RBW) and SweepTime ..., 7-4
Video Bandwidth (VBW) e 7-7
lnput Attenuator (Atten) 7-8

7-1






SECTION7 COQUPLED FUNCTION

SECTION 7

COUPLED FUNCTION

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.

q [ ANAESUM MS2665C K™

e Coupled FUNCon m—
REW VBW Sweep Time Atten

OO

agelafelalel
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SECTION 7 COUPLED FUNCTION

From Auto to Manual Operation

Perform manual setting as follows:

RBW —_—> Manual ——>  Setthe RBW with the ten keys, up-tiown eys,

- and rotary knob.

VBW R —— Manual ——>  Setthe VBW with the ten keys, up-down kays,
and rotary knob.

Sweep fime| ——> Manual ——>  Setthe sweep time with the ten keys, up-down keys,
and rotary knob.

~ Aften —_— Manual —>  Setthe input attenuator with the ten keys, up-down
keys, and rotary knob.

Resolution Bandwidth (RBW) and Sweép Time

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

RBW ——> Manual _— Manually set the RBW with the ten keys, up-down keys, and rotary
knacb.
b AUt ' Automatically set the RBW.,
=  RB/Span Selects RB/Span Ratic On or Off,
Ratic
ON Off
—= HB/Span Sets the RB/Span Ratio. |
Ratio
0.01
—> RB, VB, SWT Automatically set the RBW, VBW, and Sweep Time.
Auto
b All Auto Automatically set the RBW, VBW, Sweep Time, and Atten.
——> Manual _— Manually set the Sweep Time with the ten keys, up-down keys, and
rotary knob. )
—>  Auto Autormatically set the Sweep Time. (Note)
— RB, VB, SWT Automatically set the RBW, VBW, and Sweep Time.
Auio
—=  All Auto Automatically set the RBW, VBW, Sweep Time, and Atten.

Note: Either of the two automatic set modes (Auto SWT: Hi-Lvl-Acc and Fast) can be selected. Normalty,
7-4 select the Hi-Lvl-Acc mode. See Section 9 for details.
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(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 oceur.

The following shows the Swp Time Auto setting range:
»  Lower limit value
20 ms

= Upper limit value
1000 s

(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).
prever, 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.

The RBW can be selected from among the following by Manual setting:
* 1kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz, 3 MHz
* 30 Hz, 100 Hz, 300 Hz (Option 02 Narrow RBW is required.)

« 10 Hz, 30 Hz, 100 Hz, 300 Hz (Option 03 Narrow RBW is required, for MS2667C/68C.)
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[

L1 AN

/21| \

ZZZ AN

ZdAERNINS

7-6

[1]  Optimum trace waveform
[21,[3]JUNCAL trace waveforms

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 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 displayed.
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To set the VBW, perform the following key operations.

VBW ——> Manual = = ———3>  Manually set the VBW with the ten keys, up-down keys, and rotary
knob.

—= Auic Autoratically set the VBW.

—=  Filter off Set video filter to Off.

> VB/RBRaiio ——  Satthe Auto mode VBW/RBW ratio with the ten keys, up-down keys,
1.0 and rotary knob.

= RB, VB, SWT Automatically set the RBW, VBW, and Sweep Time.
Auto

—=  All Auto Automatically set the RBW, VBW, Sweep Time, and Attn.

(1) Auto mode

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. '

(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 = RBW is set, noise 15 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, see SECTION 5.
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SECTION 7 COUPLED FUNCTION

Input Attenuator (Atten)

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

—r—2>  Manual ————= Manually set the input attenuator with the ten keys, up-down
keys, and rotary kncb. . .
—> Auto Automatically set the input atienuator.
> AlAuto Automatically set the RBW, VBW, Sweep Time, and Atten.

(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.
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{2) 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 Iow 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)

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

0to -90 10
-10 to —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 harmenic measurements, the influence of internal distortion must be eliminated by
decreasing the mixer input level. Because the internal distortion is =70 dB when the mixer input level is
—30 dBm, when wanting to measure spurious harmonics up to =70 dB, the mixer input level must be made -30

dBm or less. In this case, set the input attgenuator manually because the Atten value in the Auto mode is too
small.
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SECTION 8

AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTION

This section describes the internal calibration function and measuring system level correction function which minimize the

specirum analyzer measurement error.

TABLE OF CONTENTS

Automatic Calibration Function CAL

Automatic Catibration

Preselector tuning

Measurement System Level Correction

8-3
8-4
8-5

8-6

8-7

8-1
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SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

SECTION 8
AUTOMATIC CALIBRATION AND LEVEL

CORRECTION FUNCTIONS

Automatic Calibration Function .................. eern e en——————— CAL

The spectrum analyzer incorporates a 25 kHz 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 canngt be obtained. Perform calibration without applying a signal to the RF input con-
nector.

xAREOAO6 Y
Q
D)
@
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SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

Automatic Calibration '

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

Cal

= —

———= AllCal

——> Level Cal

— Freg Cal

> FEM Cal

——= Preselector
iuning

8-4

Automatically calibrate Level, Freq., and FM Cal.

Automatically calibrate Level.

Automatically calibrate frequency reading.

Calibrate FM detector linsarity.

Peaking the preselecior.
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SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

Details of Each Calibration liem

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 absclute-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 ﬁ‘ ~Detection-mode switching Calibrates the level error when the detection mode (Pos
A error calibration Peak, Sample, Neg Peak) is switched.
L Input-attenuator switching | Calibrates the level emor when the input-attenuator is
error calibration switched.
F RBW center frequency Calibrates the center frequency error when the resolution
2 calibration bandwidth (RBW) is switched.
Q
c RBW bandwidth Measures the RBW bandwidth used for noise measurement
A measurement bandwidth conversion.
L
F FM detector linearity Calibrates the linearity of the FM detector for monitoring
M calibration FM demodulated waveforms.
C
A
L
Factory Frequency response Calibrates the amplitude frequency response over the entire
Calibration [calibration 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 turned off. Therefore, it is not always necessary to execute automatic calibration
each time the power is turned 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 1s automartically connected internaily 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 error. 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 autormatic calibration calibrates the IF center
frequency error.
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SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

Preselector tuning

Since this equipment is a superheterodyne type spectrum analyzer, it generates uhrequired wave Tesponses
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 s a variable synchronous type bandpass filter that follows the receiving frequency
of an analyzer. Since the MS2663C/67C/68C uses the preselector in the band 1-, band 1+, banid 2+, band 3+,
and band 4+ 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.
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elactor peaking State of optimum peaking bias

Perform peaking using the following method.

Shift Cal

l: Praselector Tuning " ——>> Auto Tune  Automaticaliy setthe peaking blas so that

the lavel is maximized at the marker point.

—> Manualo
Manually sat the peaking bias.
{Bias value range: -100 to +100}
> Praset Set the peaking bias to the initial value (0).

L9_r,titg_rr1_

Note: Preselector Auto Tuning cannot be done when:
* The frequency span exceeds 500 MHz.
* The marker is OFF.
» Trace BG is the main trace in the trace A/trace BG indication.
* The M moenitor mode is active in the Time Trace.
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SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

Measurement System Level Correction

When making measurements with a spectrum analyzer, it may be necessary to correct the error and gain of the
measurement system. The following 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)
ouT Spectrum Analyzer
A
— Correction of measurement cable loss, etc.
DUT Pre Amp Spectrum Analyzer

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

The correction factors for these measurement systems can be stored in the internal memory to add the factor to
the measured value and display the spectrom.

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 or by using the internal PTA. For a more detailed explanation of
these methods, refer to the Remote Control part of the separate operation manual.
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SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

The following shows the‘procedure for adding the correction facter to the measured value by using the correction
data saved in advance.

Amplitlude | ———= (Display page 2 of the menu by pressing the More key.) ————

—=  Correction *

b

Correction  Turn level correction On and Off by pressing this key.
B o .

Select Corr  Selects one of the five correction tables.

b

b

Setup Corr ™ Loads and saves the five correction table,.  ——
(For further details, see P.2-18.)

return :

b

o
Corr-2
Corr-3 _
Coir-4
Corr-5

retum

Select the correction table to be used.

TRRRR
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Press one of the Corr-1 to Corr-3 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
s
g
IS ‘
8 b e e e .
3 1
© i
1
1
La r :
! ]
i ]
H [}
(B} ! M
] ]
: b >
F |
: H
N Y, (Hz)
Vel .

Correct vaiue range entered

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 turned off.
[3] The Corr-1 to Corr-3 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 AND PRESET FUNCTION

This section describes the spectrum analyzer system setting method and the measurement parameters preset function.

TABLE OF CONTENTS
Coupled Function Commonv/independent Setting Mode | .. . 9-4
Screen Display Type System Setting e 9-6
Madifying Disptay Color (Change Color) | . oo 9-7
User Definition of Display Color oo 9-8
Adjusting LOD BRgNINESS | oo eeee oo 9-9
Setting COMDOSIE Ut e e 9-10
Conditions Setting at POWer-on || . oo 9-10
Setting Mode at Auto Sweep Time | e 9-11
SEUING DAE/TIME | oo eeeeeeeeoeeooeeoeeeo e eee st eeeeeee oo oeeeeeeeeeesese s 9-11
Erasing Warm up MESSAGE | ..ot es oo 9-12
Switching "X-out, Z-out" output specification in a zero spansweep g-11
Setting DOMeIN SWeSD e 9-13
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SECTION 9 SYSTEM SETTING AND PRESET FUNCTION

SECTION 9 |
SYSTEM SETTING AND PRESET
FUNCTION

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

Frequency domain and time domain coupled function

value common/independent SENZ ..-..ovvverrrveerrineereiasrreerreererene e cenens Coupled Common Independent
Measurement parameters and date display tYPE SBHING .o Display

Screen display color (color pattern} Setting ....coovveeveenereeerressieseenceenns Change Color

Adjusting LCD brightness for comfortable viewing depending on

vertical angle Of OBSEIVAION ..vcieov e e LCD Brightness

Setting Composite QUL ....ooeiiiccei et e st s Composite Mode

Setting Mode at Auto SWeep TImME .oooeeeee e e e Auto SWT

Setting Date/TIME ...cccrriiiiiiciiere e e e s S€L Date/Set Time

Erasing warm up MESSAZE ....covvrvruresinimmnrreienerres s sssnsee s eessssnes Erase Warm up Message
POWET O StATE SETIINE .veuvre e e e e e e sn e eeeen e eee e POWET ON State

Switching X-out, Z-out output specification in a zero span sweep........ Zero Span

Setting skipping sweep Freq Domain, Unlock count

changed when recalled.

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



SECTION @ SYSTEM SETTING AND PRESET FUNCTION

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.

System - 1
_ L~ Coupled Set by pressing this key.
Common
Common ... The same values are set for both frequency
domain and time domain.
Independent ...... Different values are set for frequency domain

and time domain.

The Atten value cannot be set independently. When the coupled mode is set to Independent, "RB" and "VB"
displayed at the top of the screen change to "RBt” and "VBt", respectively.

9-4
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SECTION @ SYSTEM SETTING AND PRESET FUNCTION

Note: The sweep time (time span) setting 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.

H

Frequency domain

20msto 1000 s

- Resolution:  High-order 2 digits

Time domain

12.5 us, 25 ps, 50 ps, 100 ps to 1000 s (with option 04)
Resolution:  High-order 1 digit (100 us to 900 ps)
High-order 2 digits {1 ms to 1000 s)

Example:  After switching to the time domain mode to set the time span to 100 Uus when the sweep time s
300 ms in the frequency domain mode, the display mode returns 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 ms, the sweep tme is set to the 20 ms nearest to 100 ps. Then, when the display mode
switches to the time domain mode, the time span is renewed to 20 ms.
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SECTION @ SYSTEM SETTING AND PRESET FUNCTION

Screen Display Ty‘pe System Setting

This function selects the measurement parameters display type and date display type that are displayed on the

5CTEen.

System .
— () o s ——

fme—=s  Parameter

Digplay Type-1 :
T!pe-‘l Type-2 :

Type-3 :

|.————= Clock Disp

9-6

Select the screen display type from the three measurement
parameters display types by pressing this key repeatedly.
Display marker value, title, RB, VB, and ST.

WMake the marker value large and display RB,

VB, and ST. Dc not display titls.

Make the marker value large and do not dispiay

RE, VB, and ST. Dispiay fitle.

Select the screen display type from amaong the three date

YY, MM, DD display types by pressing this key repeatedy.
YY, MM, DD : Digitally display the date in year/month/day
order. )
DD, MMM, YY Alphanumerically display the date in
day/month/yaar order. '
MMM, DD,  YY Alphanumerically display the date in
month/day/year order.
L > rewm



SECTION 9 SYSTEM SETTING AND PRESET FUNCTICN

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,

Change Color *

System .
-

Color Pattern 1

Colgr Patiern 2

Standard coler pattern at shipment.

Color pattern with a slightly higher contrast than the
standard color pattern,

————= GColor Patiern 3 Color pattern with a dark background and light waveform_{Note)
——= Color Pattern 4 Monochrome pattern.(Note)
= Define User Color pattern that can be defined by the user.
Color
bme———  retum
Note: Mainly use color pattern 3 when using in the dark place.

Mainly use color pattern-4 when photographing the display screen.
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SECTION 9 SYSTEM SETTING AND PRESET FUNCTION

User Definition of Display Color

The MS2665C spectrum analyzer has a color pattern function that allows the user to define the color of the
trace waveform, scale, measurement parameters, menu, and other items displayed on the screen.

System

—_— __\H Ghange Coicr * —> Define Usaer Color " _l

l—  Copy Color Copies one of the four color patterns to the user-defined color pattern.
Ptn from ’

———= Select tem Select the trace, scale, measurement parameters, menu, or other item
Scaleling by pressing this key, repeatedly.

——> Red 0

L > Green 15 Sets red, green, and blue (RGB) in 84 tonas each and sets the
colar of the selected item.

——> Blue 63

L= refum

Note: ‘Muarker, PTAScreen, Menufield, Menutext, E?zrryArea, Background, Scalefield, Scaleline,

2ndTrace, IstTrace, Parameter, Displayline, Trigger, Zone, Temp/Mask, and MultiMarker can
be selected.
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Adjusting LCD Brigntness

LCD Brightness can be adjusted by the following key operations.

System

N 1 Highast brightness
N 2 Initial factory set lavel
I 3
P — 4 Lowest brightness
— Off Back light of LCD is switched off.
e return
Note: LCD type display have a particular range of angle for comfortable viewing depending on the

level of brightness of the display.

In this insurument level of brightness (see figure below) varies Jfrom I to 4 as the point of obsevarion
goes form above to below.

MEEEEEEN

v V-V V

* When the display is in backlight off mode, the brightness can be brought back by either setting a display
level 1 to 4 or by the key.

* LCD backlight off mode is useful when there is no need for human observation of the display. Also the
speed of processing increased, if the backlight is switched off in remote controlled mode of operation.



SECTION ¢ SYSTEM SETTING AND PRESET FUNCTION

Setting Composite Out

Switching of the Video signal form the Composite Out terminal at the rear panel is caeried out by the following
key operations.

Systemn

— {Press the More key to display the 2nd page of the menu.)

% Normal Selected when no external monitor is connected to the Composite Out terminal.
> PAL Results in the Video output conforming to PAL (CRT) standard.

—= NTSC Results in the Video output conforming to NTSC (CRT) standard.

———> refumn

Conditions Setting at Power-on

Set the state of the screen display when the power is turned on by performing the following key operations.

System

‘ —_ —‘% Power On State * ———————

Settings when the power was turned off.
Selecione.

—> Recall Recalls and sets the settings from internal memory.

Memory
———=  Fixed Fixed in the reset state.

State
> Recall Specify the number of the internal memory to be recalled.

Memory No 1 (For 2 description of saving to internal register, see SECTION 10.)
——> retumn
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SECTION ¢ SYSTEM SETTING AND PRESET FUNCTION

Setting Mode at Auto Sweep Time

Set the sweep time mode when sweep time is Auto.
Normally, select the Hi-Lvl-Acc mode.
In Fast mode, the sweep time becomes fast, but level-measurement etror may increase by approx. 1 dB.

System
y Auto SWT Select sweep time mode by pressing
—> é@-fx?f?ﬁiﬁ%ﬁ& this key when sweep time is AUTO.

Fast

ST S00ms ST 30f0ma

In Hi-Lvl-Acc Mode In Fast Mode

Setting Date/Time

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

— (Press the More key to display the 2rd page of the meny) ———

——= SetDate” Input YearMonth/Day by pressing Ten keys. (Note)

——> SetTime*  Input Hour’Minute/Second by pressing Ten keys.

Note: For an example, when inputting 1st January 1996,

toput Year () () (50 () (o)

Enter !

Enter

Dy ().
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SECTION @ SYSTEM SETTING AND PRESET FUNCTION

Erasing Warm up Message

"Warm up" message is indicated on the top right of the display for about 3 minutes after turning on the power.

This message is indicated because it is necessary to wait for frequency to stabilize when a frequency span is
200kHz or less. This message can be erased.

System

e —> Erase Warm up Message

"shift system FErase Warm up Message" erases "Warm up" message.

Switching "X-out, Z-out" output specification in a zero span sweep

Using Option 15, sweep signal output, image signals of spectrum analyzer (X, Y, Z:Y-out is the standard, and
X-out/Z-out is an option) 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 cutput by the following

timing. .
‘eout —/l—/l—‘
Y-out
f—————s]
unfixed

T I [
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Zero Span Sweep: When trace "Time" (time axis), normatly Y-out only is output, and X-out and Z-out are not

output. The mode in a zero span sweep is usually set at "Digital”. When X-out and Z-out signals are necessary
in a zero span sweep, set the zero-span mode at "Analog”.

System

E—— —> (Press "More" key to display page 3 of the menu)

———2> ZeroSpan Switch zero span sweep mode.

: Digital: zero span sweep is performed by digital clock.
X-out and Z-out are not output.

Analog: zero span sweep is performed by sweep rectangular signal
in the same way as the frequency axes.X-out and Z-out are
output synchronizing with the sweep.

Note: When switching the zero span sweep mode to "Analog”, a sweep duration is Emited to 20ms or
g ¥4 P g 74

more. Even if Option 04 high speed time domain sweep, is mounted, the duration cannot be set at
less than 20ms.

Setting Domein Sweep

Refer the Section 6 "Selecting Sweep Method" "Skipping Sweep",

9-13
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SECTION 10
SAVE/RECALL FUNCTION

This section describes saving and recalling of the waveform and parameter data to and from internal register and memory
card, respectively.

It also describes memory card file management.

TABLE OF CONTENTS

MBI ROGISIEr | oo e 10-4
MBMOTY CANT || oo eeeeee oo 10-4
Saving Parameter and Waveform Data 10-5
Recalling Parameter and WaveformData | 10-7
Selecting RECall HOM ...\ oo 10-9

Memory Card File Management, . e 10-10
File Deletion and Write Protect 10-11
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SECTION 10 SAVE/RECALL FUNCTION

SECTION 10
SAVE/RECALL FUNCTION

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

\

Memaory card slot Internal register

10-3



SECTION 10 SAVE/RECALL FUNCTION

Internal Register

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

Up to 12 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 JEIDA Ver.4/4.1 type 2, and PCMCIA Rel. 2.0, 2 slots.
Memory capacity can be selected from among 256kB, 512kB, 1024kB, and 2048kB.

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

(A 256kB memory can save more than 50 files.)

PTA programs creatéd by external controller, etc. can also be uploaded and downloaded.

10-4
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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. (See SECTION 12.)

Save

G (o

——> Saveto Save to internal register. Enter the register No. from the ten
Int.Regstr keys, then push "Enter” key.
Display the internal register file No., date, and title

——> Display directory. When the entire directory cannot be displayed on
Directory one screen, press this key again to display the next screen.
/Next

1

(Display page 2 of the menu by pressing the More key.}

——=> Saveto Save to memory card. Enter the file No. from the ten keys, -
Mem Card then push "Enter" key.

—> Display Display the memory card file No., date, and title directory.
Direciory When the eniire directery cannot be displayed on one screen,
/Next press this key again to display the next screen.

Select memory card directory detail/outline display by
pressing this key. . .

——> SelectSave Select save to memory card 1 or 10 memory card 2.
Media
2

Note: Since the Save operation overwrites the data written using the same register/file number, check the
directory before doing any saving. '
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<Memory Directory> save
No. Date ' Title
01 97-09-15 Noise Level Measurement
02 97-09-23 FALL 0923
10 97-10-10 SPRT 1010
12 97-11-03 - CLTR

Save Int. Reg. NO=

Internal Register Directory Display Screen
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SECTION 10 SAVE/RECALL FUNCTION

Recalling Parameter and Waveform Data

Decaling Parameter and Waveform Data |

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

perform the following key operations.

Recall —_—

—= Recall from
Int.Regstr

—= Display
Directory
_MNext

—=—2> Recall
ltem
3

|

Recall from

!

Display
Directory
/Next

_Outline _

—= Recall
_Media

—>  Recall
Iltem
4

Mem Card-

Select and recall one from the 12 internal register.

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

Display the internal register No., date, and title directory.  When
the entire directory cannot be displayed on ane screen, press this
key again to display the next screen.

Select the item to be recalled.

Recall from memory card. Enter the file No. from the fen keys.

Display the memory card file No., date, and title directory. When
the entire directory cannot be displayed on one screen, press this
key again to display the next screen.

Select memory card directory detail display/outine display

by pressing this key.

Select recalling to memory card 1 or to memory card 2.

Select the item to be recalled.
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SECTION 10 SAVE/RECALL FUNCTION

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.
[3] Since the system settings described in SECTION 9 MEASUREMENT SYSTEM SETTING
(Coupled Mode) are included in the parameters to be saved, they may have changed when recalled.

<File Directory>

Media: Mem Card-1
Unused Area: 205 824 byte
31 Files in \P-2110\TRACE

Name Title Bytes Date Protect

TRACEQQ1 DAT Carrier Power Measure
2608 97-05-16 09:04 Off -

TRACEQQD2 DAT Power steps Measure (Detail)
2608 97-05-16 092:04 Off

TRACEQQ3 DAT PvsT full frame Measure
2608 97-05-16 09:04 Off

TRACEOQO4 DAT PvsT full slot Measure
2608 97-05-16 09:04 Off

TRACEQO05 DAT PvsT top 10dB Measure
2608 97-05-16 09:04 Off

Recall File No =

<File Directory>

Media: Mem Card-1
Unused Area: 205 824 byte
31 Files in \P-2110\TRACE

No. Date  Titie

001 97-05-16 Catrier Power Measure
002 97-05-16 Power steps Measure
003 97-05-16 PvsT full frame Measure : ‘ ;
004 97-05-16 PvsT full slot Measure (Outline)
005 97-05-16 PvsT top 10dB Measure
006 97-05-16 PvsT Rising edge Measure
007 97-05-16 PvsT Falling edge Measur
008 97-05-16 Intermod measure (cair
009 97-05-16 BS Tx band(800kHz abov
010 97-05-16 BS Tx band{800kHz belo
011 97-05-16 BS Rx band(3rd) measure
Recall File No =

- Memory Cérd Directory Display Screen
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Selecting Recall ltem

Select the item 10 be recalled by performing the following key operations.

—> Recallltem ™

Recall 21l the waveform daia and parameters.

e e
——— AIT&P Recall all the waveform data and parameters and | .
—=Mew__  setthe storage mode to the View mode - Select the desired item.

{do not update the waveform data).

——— Parameter Recall the parameters.

————= Parameter except Recall the parameters other than
Ref Level the reference level and RF attenugtor.

o b——> return
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Memory Card File Management

This parameter describes the memory card format, file deletion, and write protect key operation.

Mem Card

) — ()

———> Directory * Displays the directory, etc.

——>= Format Format a new memory card in MS-DOS format so that it can be
" used. (Note)

le—= SelectMedia  Select memory card 1 oF memory card 2,

Note: When a memory card is formatted, all the file contents are deleted even if they are write-protected as
described below. :
MS-DOS is a registered trade mark of the Microsoft Corporation.
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File Deletion and Write Protect

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

Mem Card
N L edon ——> T
Correction ™
Mask *
Template *
Define Menus *
BMP File *
———= Display Display the memory card file No., date, and title directory.
Directory When the entire directory cannot be displaysd on one screen,
[Next press this key again to display the next screen.
———= Dir Disp Select memory card directory detait display or outline
o2z vl display.
Outline
——= Delgeta Enter the file No. you want to delete from the ten keys.
——> File Write-protect a file. Enter the file No. from the ten
Protection keys. {Note)
——> retum -
Note: The operation above releases write protection of the protected file.

Write-protected files are displayed with "protect” in the memory card directory displayed set to
"on" and cannot be saved or deleted.
Note that the formatting deletes the protected file.
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SECTION 11
COPY/SOUND MONITOR

This section describes the COPY function for hard-copying the contents displayed on the screen, the SOUND function for

monitoring an AM or FM modulated sound signal.

TABLE OF CONTENTS

Saving Screen Image Data to Memory Card

Selecting Memory Card

Executing Save

Executing Save by Specifying File Number
Displaying the Screen Image Data on PC

Displaying a Title

SOUND Monitor

11-12
11-13
11-13






SECTION 11 COPY/SOUND MONITOR

SECTION 11
COPY/SOUND MONITOR

Direct Plotting

The spectrum analyzer can output a hard copy of the screen as follows:
[1] Using a printer via RS-232C interface. '

[2] Using a printer via GPIB interface.

[3] Using a printer via Centronics (Option) interface.

[4] Output to a plotter in the specified format via R8-232C interface.
[5] Output to a plotter in the specified format via GPIB interface.

However, the printer is limited to HP dot image and EPSON dot image types.
The plotter is limited to HPGL and GPGL types.

Connecting to Printer and Plotter

Connect the spectrum analyzer and printer/plotter as shown below.

Rear panel

3 =
& 5 & v T'j]

s T e B

© .

) .
= Sina .
4 b o Printer or plotter

\;-'
E 6 & pes RS-232C cable r/_j
e

"

i Do not use as listen-only.

L
GPIB cable
{or Centronics cable) _
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Selecting a Printer/Plotter

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

operations.

Copy Cont

) — (o

—> ‘Ernten
= Ploiter

———> BMPfile
to Mem Card

—= Paper Feed
——> Siop Print

——= Plot Location
Reset
———— Printer

Setup *
————= Ploiter

Setup *
——————= BMP file
Save Media *

Select printer by pressing this key.

Select plotter by pressing this key.

Save the screen image data to memery card by pressing this key.
Feed the printer paper.

Stop printing.

Reset the plotier pen position to the initial value.

Set the printer type, printing size, and GPIB address.

Set the Plotter type, chart size, chart posi‘cioh, item and GPIB address.

Select stot of the memory card to which screen image data is saved.



SECTION 11 COPY/SOUND MONITOR

Selecting a Printer

To select the printer to use and to set its GPIB address, perform the following key operations.

Copy Cont

’ Printer
- Lo

——> HP2225 Select an HP dot image printer.
(The HP2225C can be used.)
——> VP-. Select an EPSON dot image printer.
(The VP-800, VP-800, VP-850, efc. can be used.)
———>  Magnify Select the vertical and horizontal magnification from among
1x1 Tx1,1%x2,2x1,2%2, 2x3, and 2x 4 by pressing this key repeatediy.
———= Printer Enter the printer GPIB address with the ten keys or up-
Address down keys. '
18
——— [efum .
1x1 1x2
2x1 2%x2
2%x3
2x4

Print Magnification Selection
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Setting the Plotter

To select the plotter to use and to set its GPIB address, perform the following key operations.

Copy Cont
—

Plotier
Setup *

—~——2> L ocation

—— ltem

———= Plotter
Address
18

L——= refum

Select HP-GL or GP-GL type plotter by pressing this key.

Set the piotting chart size (A4/A3) and plotting size
{full/Quarter).

Select the plotting position (automatic/top left/top right/botiom
left/botiom right) when pletting size was set to 1/4 (Quarter).

Seilect the plotting item (all/trace/scale).

Enter the piotter GPIB address With the ten keys or up-down

keys.

&, J

When Quarter Size is. Specified for Plotting
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Setting Interface ‘

To set the RS-232C baud rate and interface with external devices, perform the following key operations.

Interface
—
—— RS232C Set the RS-232C baud rate (1200/2400/4800/9600), parity
Setup * (Off/Even/Odd), data bit (7bit/8bit), and stop bit (1bit/2bit).
— GPIB Enter the GPIB address of the spectrum analyzer from the ten
My Address 1 keys.
——= Connect to Select the extemnal contrailer interface from ameong Nong,
Controller GPIB, and R3-232C by pressing this key repsatedly.
None
——>  Connsct to Select the printer/plotter interface from among None, GPIB,
Pri/Pit RS8-232C, and Centronics by pressing this key repeatedly. (Note)
RS232C
—= Connect fo Select the interface of peripherals other than printer/plotter from
Peripheral among Nene, GPIB, and RS-232C by pressing this key repeatedly.
None

Note: When GPIB is selected as the external controller, for Prt/Plt, select from None and R$-232C.
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Executing Hard Copy

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

Note: Set the printer or plotter to the ON LINE mode.

Notes: + Some printer and plotter models take a considerable time to output a hard copy. This may cause a
time-out error in the spectrum analyzer and the hard copy operation may be interrupted.
In this case, modify the time-out setting value via GPIB using an external controller.
Nss-BASIC ............ PRINT A @1; "GTOUT A6Q"
PTL e PUTA"GTOUTA&Q"

Integer represented in units of second(s)
 Immediately after setting the copy execution, the sweep stops for a few seconds because of editting

process of the data. After restarting the sweep, and beginning the printing at printer/plotter; the
parameters etc. can be set. After completion of the current copying, perform the next copying.



SECTION 11 COPY/SCUND MONITOR

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 mernory card can be opened on the Windows of PC.

Selecting Memory Card

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

7 following key operations.

Copy Cont

) — (=

Select the screen-image-data saving funciion.

Copy Cont -——1_%9 BMP file

\ .
; —=> Mem Card-1  Save data to the memory card at the upper slot.
{Upper slot) :
———= Mem Card-2  Save data to the memory card at the lower slot.

(Lower slot} .

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.

11-9



SECTION 11 COPY/SOUND MONITOR

Executing Save by Specifying File Number

To save the screen-~image data to a memory card by specifying a file number to be saved, perform the following
key operations.. ‘

Save
— l (Fress the More key 1o display  ~—

the 3rd page of the menu)

o> Save Enter the fife No. to save from the fen keys.
BMP file

to Mem Card

—= Display Display the screen-image-data file directory on the memory card.
Directory
/Next

——> Dir Disp Select memory-card directory detail display or outline display.
Detail

Quiline

——> Save Select memory card on which the data is saved.
Media

After deleting the menu and data input in this saving mode, only the screen-image-data is saved.
Use the memory card which is formatted by the spectrum analyzer. .

Displaying the Screen image Data on PC

The saved screen image data can be diéplayed 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.
¥P-2110¥COPY¥COPY(001. BMP

File No.
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Displaying a Title

A character string of up to 19 letters can be displayed in the title display field at the top of the screen.
To display a title character string, perform the following key operations.

Title

= — )

———> Comment Select the comment to be displayed on the screen from among
Title None, Date, and Title by pressing this key repeatedly.
—> EditTitls Input and edit the titte. Uppercase alphanumeric characters,

lower-case alphanumeric characters, numeric characters, and
symbols can be used. Enter the characters with the rotary knob or
up-down keys.

Title:Meas Freﬁéﬁi Count On Edit
— Move Title cursor to the left.
ABCDEFGHIJKLMNOPQRSTUVWXYZ —= | MoveTile cursor to te right
abcdefghijklmnoprstuvwxyz
Ingart Insert one character.
0123458788 -+*/=1"#¢8%&" ()" ———
- o
e, . <=7, Delete Delete one character.
Select the charcters by Clear Clear Title.
turning the rotary knob, )
After setting the title, returm

press the [Return] key.

Title Edit Screen
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SOUND Monitor

The spectrum analyzer has a SOUND monitor function which demodulates an AM or FM modulated signal so
that the sound can be listened to using the built-in speaker.

To listen to the sound, first set the center frequency to the receiving frequency, then set the display mode to the
time domain mode. Second, perform the following key operations, depending on the medulation system.

Sound

G — OJ

Demodulate AM waves.

———= Narrow FM Demodulate narrow FM waves.

(For communication) Select the monitor

—> Wide FM | Demcdulate wide FM waves. source.
{For broadcasting)
——— Off Turn off the sound manitor.
—————> Volume Adjust the volume with the rotary knob or up-down keys.
(&3
Note: In spite of setting the center frequency to the desired receive frequency, the sound may not be able

to be monitored, correctly, because of the RBW center-frequency error calibration.
In this case, turn off the RBW center-frequency error calibration, as shown below.

Cal ' ‘ '
—_— @ 1 (Press the More key to display —— ‘

the 2nd page of the menw)

Freq Cal Press this key to turn off the calibration.
On ¥t

When Freq Cal turned Off, the displayed waveform moves by the error amount.
When the Sound Monitor is not used, turn On the Freq Cal.
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AM Wave Sound Monitor

Since the spectrum analyzer is not equipped with the AGC circuit that is used in general AM receivers, the
reference level must first be set to the optimum value depending on the receiving level.
In the time domain display (linear scale) mode, set the reference level so that the waveform shown below is

displayed.
i mavi,\i E %Y
¥ ﬁvv ¥ Aj\! AR "\ﬁ fIM
I FE,
A iR 4
o iy yvﬂfvwvv /EV : "]
f / i AT
J/ThI I H IRIFRIAVIRY
i | NIEA el VAT W
| AT I Y A
N —

FM Wave Sound Monitor

An FM wave is different from an AM wave in that the sound output level is not changed by the input Ievel.
When compared to the reference level, a too low input level results in deterioration of the S/N ratio. Therefore,
the input level should be set so that it is preferably equal to the reference level.
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SECTION 12
PTA/DEFINE FUNCTIONS

This section describes the PTA function which uses the spectrum analyzer as the controller and the define function which
allows definition of PTA automatic measurement program execution, etc. by user key.

TABLE OF CONTENTS
PTA Program Editing and LOAAING || ... ..o eees st see e s 12-3
SetiNg PTAPIOGIAM | e eces e ee e et e see s ees s eee s s eneseeneeeens 12-3
Loading and Executing PTAPTOGram et enn 12-4
Loading and Executing Library Program e 12-5
User—DEfinition FunCtion ---------------------------------------------------------------------------------------------------------------------- 12—6
DefiNing USEr MENU ||| ||| e oeeeeee oo eeeee e 12-7
Example of User-Definition Operation 12-8
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SECTION 12
PTA/DEFINE FUNCTIONS

PTA Program Editing and Loading

Input and edit the PTA program by external computer editor by PTL language (BASIC-like interpreter). For
further details, refer to the operating instructions of the PTA Contro] part.

Load the edited program to the spectrum analyzer program memory (192 kilobytes) via the RS-232C/GPIB
interface or a memory card.

"The measurement data can be directly accessed as variables by system variable, system subroutine, and system
function.

Setting PTA Program

To set a PTA program and library, perform the following key operation.

PTA

s —

———=> PTA Program * Set the PTA program list display, selection, loading,
exscution, stopping, etc..

L——> PTALibrary * Set the PTA library (set of program subroutines) file
display, selection, loading, library program display, selection,
deletion, execution, stopping, efe.
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Loading and Executing PTA Program

To load and execute a PTA program, perform the following key operations.

PTA ———

> ——> PTAProgram* ——

———= Run Execute PTA program.
= Stop Stop PTA program execution,
——> Cont Restart stopped execution.
-~ Reset Stop PTA program execution and initialize user-defined
variables, etc.
—> Off Turn off PTA.
1 :
——— Prog List Display PTA program files list.
-~ Cursor Up Move list display cursor up.
> Cursor Down Move list display cursor down.
—— Load Load PTA program specified by cursor.
———> Run Execute PTA program.
2
——> F1 ‘ Switch 0/1 state of system variable EX1 used by PTA.
— F2 Switch 0/1 state of system variable EX2 used by PTA.
—> F3 Switch 0/1 state of system variable EX3 used by PTA.
——> F4 Swiich 0/1 state of system variable EX4 used by PTA.
——> F5 Switch 0/1 state of system variable EX5 used by PTA.
3
e T
> Ves Return character string "YES" for PTA prograr INPU
statement.
—No Return character string "NO" for PTA program INPUT
4 statement.
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Loading and Executing Library Program

To load and execute a library program, perform the following key operations.

PTA

- ()

N PTA Library * —_—

——> Library
" Memory *

——= Library
File ™

—> return

Open the operation menu for the currently loaded library
programs.

Open the operation menu: for the library files in the
memory card.

——> Corsor Up
= Cursor Down

— Load
—— File/Page

———= Check File
——> return

Move the list display cursor up.
Move the list display cursor down.

Load the library file displayed by the cursor.
Display a list of ibrary files.

Display a list of the library programs saved in the specified
library file.

—= Corsor Up
—= Cursor Down

————> Execuie

——= Library

= Remove

L= return

Move the list display cursor up.
Move the list display cursor down.

Execute/stop/resume/initialize the library program specified
by the cursor. :

Display a list of loaded library programs.

Delete the library program specified by the cursor.
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USer-De-finition Function

This paragraph describes the define function that allows definition of library program execution or normal key

operation, etc. by user key.

Define

& — 9

= Define Menus *  Set user definition source and destination and delete user
definition.
——> Edit Menu Edit user key and user menu titles.
——> Initialize Reset user-defined menus.
Menus
——=  Load/Save Load and save user-defined file to specified memory card.
Def Files
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Defining User Menu

To select the library programs or normal key operations, etc. that are frequently used and to define their
function in the user keys, perform the following key operations.

Uetine

G- (3

———= Define Menus

L~ Belect Source

fo—  Select Source
Menu

——>= Select Dest -
Menu

——= Setsource
intc Dest

—~ -Delete Dest

Select one of the library programs as the user-definition source

“Lib Prgm

Select a normal menu as the user-definition source menu,
Normal key operation can be directly input as the source.

Select the destination from among the user menus. User key
operation can be directly input as the destination.

Define the selected source in the {selected destination) user
kay.

Delete the user destination defined in the user key.
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12-8

Example of User-Definition Operation

To define the frequency count measurement function in the Userl F1 key, perform the following key operations.

The following also explains an example of key operation which makes the title of that key "Meas Freq".

1] Select the source by " Define Menus Select Source Menu" key operation.

[2] Set frequency count measurement start at the source by " Frequency Count Count On" key
operation.

[3] Select the destination by " Define Menus Select Dest Menu" key operation.
[4] Setthe Userl F1 key as the destination by ™ " key operation.

Source

F1-Key F1-Key
Freq Count User-1

Count On -

User Definition Screen Display

[5] Execute user key definition by ™ Define Menus Set source into Dest" key operation.
(6] Perform " Edit Menu Select Source” key operation and select the Userl F1 key by

" " key operation.
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[7] Perform Edit Menys Edit F-key menu key operation and enter "Meas Freq” at the title edit

screen shown below by rotary knob and soft key operation.

Title:Meas Freégg Count On

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopﬁéﬁrstuvwxyz
0123456789-+"/=1"#3%&" ()"
ey, .<=7

Select the charcters by
turning the rotary knob,
After setting the title,

press the [Return] key.

Edit

Insert

Delete

Clear

return

Title Edit Screen

Move Title cursor to the left.

Move Title cursor to the right.

Insert one character.

Delete one character.

Clear Title.

[8] Press the key and check if the following is displayed at the F1 function key. Also press the Userl

. key and check if frequency measurement is performed.

—_ Meas Freg {F1)

CountOn

ﬁ. J—
L—
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SECTION 13
MEASUREMENT

This section describes the Measure key and the operating procedure for actual measurement examples.
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Measure Measurement Function

Vartous application measurements can be selected by performing the following key operations.

—T1—>  Frequency

Count *

> Noise
Measure *

—=  C/N Batio
_Measure *

— Channel
Power
Measure *

—> ‘Occ BW

Measure *

—=  AdJch pwr
_Measure *

— _ Time
Template *
— Burst
AvgPower *
—> Off

Maasure the marker frequency at high resolution.
Select the resolution from among 1 kHz, 100 Hz, 10 Hz, and 1 Hz.

Measure the absoiute value of the total noise power of the zone marker
range.

Measure the carrier signal and noise power ratio.

Total power with in the zone indicated by zone marker is measurad.
It is possible to enter an arbitrary calibration value.

Measure the'occupied bandwidth. Select the XdBDOWN mode or N%
of POWER mode.

Measure the adjacent channei leakage power.

Select the channel separation, channel bandwidth, measurement mode,
ACP graph display On/Qif, channel center line Or/Off, channal BW line
On/Off, and measurement low band/high band/both bands channel, etc.

Set the frequency domain standard line and judge quality relative to the
standard. Select the mask table, mask movement, measurement mode,
mask table creation, mask table load/save, etc.

Set the time domain standard line and judge quality relative to the
standard.

Selsct the template table, template movement, measurement mode,
table creation, table load/save, etc.

Measure the average power of a burst signal in the fime domain. Select
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Frequency Measurement Function |

To measure the marker frequency at high resolution, perform the following key operations.

— Fraquency —— CountOn Start frequency measurement.
: Count ” :

> Count Off End frequency measurament.

—> SetUp* Select the measurement resolution from among 1 kHz, 100 Hz,
10 Hz, and 1 Hz.

—> return

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 antomatic 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. *
(D) Signal level is less than -30 dB from reference level.
@ Level difference between signai and noise is less than 20 dB.

Measuring Noise Power -

To measure the total noise power of the zone marker range, perform the following key operations.

——=  Noise Meas On Start measurement.
Measure *
Off End measurement.
return
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Measuring C/N Ratio

To measure the C/N ratio, perform the following key operations.

—= /N Ratic Meas On Start measurement.
Measure *
Off Stop measurement.
return

Channel Power

Total power with in the channel specified by zone marker is measured.
It is possible to set an arbitrary calibration value.

e Channel —

—> Meas On Start measurement.
Power
Measure *
— Off End measurernent.
> Correction Enter calibration value.
Factor
—> return

Measuring Occupied Bandwidth

To measure the occupied bandwidth, perform the following key operations.

o

—— Qcc BW Execute Execute measurement.
Measure *

Setup ~ Select the XdBDown mode or N%
"of Power mode.
return ‘
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Measuring Adjacent Channel Leakage Power

To measure the adjacent channel leakage power, perform the following key operations.

————  Adj ch pwr —— _Execute Execute measurement.
Measure *

= Ch Sepa-1 Set channe! separation to 12.5 kHz.
12.5kHz

—> ChSepa2 Setchannel separation to 25.0 kHz.

_250kHz
> ChBW Set the channel bandwidth.
8.5 kHz
—> SetUp* Select the measurement mode, ACP graph display On/Cff, and

channel centerline/BW line display On/Off.

L—> return

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 Execute pass/fail judgment relative to the
Pass/Fall standard line.
> Selest Select one of the five mask tables.
Mask Table

—= _Move Mask Enter the frequency (Mz) and level (dB} and move
the current mask. :

= Sertup Create a mask tabte-and load and save it from
Mask Table memory card.

—= retum

13-6



S

SECTION 13 MEASUREMENT

Pass/Fail Judgment by Time Template

‘To perform pass/fail judgment by time domain template, perform the following key operations.

Measure —_—> Time

—>

Check
Pass/Fall

Select
Temp Table

Move
Template

Setup
Temp Thl

return

Execute passffail judgment by time template.

Select one of the five template tables.

Enter the time (msec) and level (dB) and move
the current template.

Create a.template table and load and save it from memory
card.

Measuring Burst Average Power

To measure the average power of a burst wave in the time domain mode, perform the following key operations.

- Burst Avg

Power *

—

Execute

Start
Point
100

Stop
Point
200

return

Execute measurement.

Set the measurement start point of the burst signal
on the screen with the ten keys or the rotary knob.

Set the measurement end point of the burst signal
on the screen with the ten keys or the rotary knob.

13-7



SECTION 13 MEASUREMENT

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

Unmodutated
signal source

Spectrum Analyzer

+ Center frequency

+ Offset frequency

3
|

MG e S
" LO0kHE
(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], [1], [.], [9], [GHz]
5 RBW setting : [RBW], [3], [kHz]
6 Marker setting . [Marker], F53: <<Zone Width>>, F1: <<Spot>>
7 Peak (frequency, level) setting: After 1 sweep, press [—CF] and t—-:»RLV].
8 Marker position setting : [Marker], F2: <<Delta Marker>>, [11, [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 1e-
freshed, the measurement result is displayed at the upper left-hand corner of the screen.
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# Measurement result example: —119.14 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 mininum.

CE-N:—-119.14 dBc-H= ‘ _—rN Heas
REB 3IkciH=2t AT Z0dsar
RLV: 1.80dBm VB SkcH=zm= ST 140ms
1 CdE .~ F—— |

U PP RN SV (U Ep R

H
:

| AL

CRz1.20000160GH= . Spanzs 4 00KkH=

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 0 dB.
This is because the carrier signal(on which the reference marker is positioned) is considered as a
noise, and the detector adds the corsection 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
telephone systems (burst wave), set the detection mode to the Pos Peak mode.

(1) Measurement block diagram

/BOOMH z.

800, O5MH:

Unmedulated
signal source

Spectrum Analyzer

* Center frequency
*+ Span frequency width

+ Measurement center frequency

» Measurement frequency bandwidth :

(2) Measurement procedure

Step Procedure
1 [Preset], F1: <<Preset All>>
2 Span frequency setting : [Span], [4], [C]. [0], (kHz]
3 Reference level setting . [Amplitude], [2], [0], [dBm]
4 Center frequency setting  : [Frequency], [8]. [0]. [0], [MHz]
5 RBW setting ' : [RBWI, [3], [kHz]
6 Peak(frequency, level) setting: After 1 sweep, press [—CF] and [-RLV].
7 Zone center position setting : [Marker], F5: <<Zone Width>>, F1: <<Spot>>, [Marker],

F1: <<Normal Marker>>, [8], [0], [01, [.], [0], [5], [MHz]
8 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) 1s displayed at the upper left-
hand corner of the screen.
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# Measurement result example: ~70.81 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 leakage power (FHS) measurement
» Adjacent channel leakage power (PHS) measurement

Abs Noise: Noise Meas
~862.79 dBm-ch rRB JlcHz=z1r AT 20dBzx
RLV: 3.20d8m VB 3kH=x ST 140ms

1 0:@/ - E\' - Tr-A

Zomme Wl dth| =
S0 000k

O XIax axrs
| e —1

Y N Y L M AL YN

~ T 7 Lo
' : :

Cr:800. 0016MH= Spam:400kH=

Example of Power (Noise} Measurement
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Example of Channel Power Measurement
(Frequency Domain, Continuous Wave)

*  When makine power measurements. set the detection mode to the Sample mode. unless specified otherwise.

When measuring the carrier-off leakace power and adjacent channel leakagse power of Japan PHS systems

(burst wave), set the detection mode to the Pos Peak mode,

(1) Measurement block diagram

800OMH=
&~ 800. 05MH:
nmodulated N
U. od Spectrum Analyzer /
signad source .
» 1 S50kH:
. : :-(— -
o | e Vo
Center frequency o . %@%gﬁ?ﬁ L
. ency width @ v
Span frequency Dl eowen

* Measurement center frequency

* Measurement frequency bandwidth :

e :m?%ggi

(2) Measurement procedure

Step Pracedure
1 [Preset], F1: <<Preset All>>
2 Span frequency setting : [Span], [4], [0], [0], [kHz]
3 Reference level setting : [Amplitude], [21, [0}, [dBm] -
4 Center frequency setting  : [Frequency], [8]. (0], [0], [MHz]
5 RBW setting : [RBW], [3], [kHz]
6 - Peak(frequency, level) setting: After 1 sweep, press [—CF] and [RLV].
7 Zone center position setting : [Marker], F5: <<Zone Width>>, F1: <<Spot>>, [Marker],

F1: <<Normal Marker>>, [8], [0, [0], .}, [0], [5], [MHz]
Zone marker width setting : [Marker], F5: <<Zone Width>>, [5], [0], [kHz}

oo

Measure Channel Power : Press [Measure] until FA<< Channel Power measure>> is dis-
‘ played, then press F4: <<Ncise Measure>> and F1; <<Meas
On>>.

Each time sweep is refreshed, the total power vaiue of the zone

marker range (measured value) is displayed at the upper left-
hand corner of the screen.

F5: <<correction factor>> |, an arbitrary calibration value can be
entered.
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%  Measurement result example: —70.81 dBm, —152.72 dBm/Hz

When wanting to change the zone marker position and make measurements: After pressin g [Marker], set
the position (frequency) with the ten keys.
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Example of Power Measurement (Time Domain)

« Find the effective average value of the zone set by the two cursors on the screen.

(1) Measurement block diagram

Digital

modulation (PHS)
signal source

Measurement zone

e

Spectrum Analyzer ]

Power level

» Center frequency

» Time span

{(2) Measurement procedure

Start Point Stop Point

Step

Procedure

]

2

10

11

13-14

[Preset], F1: <<All>>. .
Time domain

Reference levei setting
Center frequency setting
RBW setting

VBW setting

Time span setting

Reference level setting

Time span setting

Trigger setting

Time delay setting

. Press [Trig/Gate], F5: <<Delay

. [Time] or [Spani, [0}, (Hz

. [Amplitude], [2], 0], [dBr]

. [Erequencyl, {11, [, [9], [GHz)

. [RBW], [1}, [MHz]

: [VBW], [1], [MHz]

. [Time], F2: <<Time Span>>, [5], [msec]

. After one sweep, press [->RLV] and [Amplitude] and raise the

reference level about 3 dB with the rotary knob.

. [Time}, F2: <<Time Span>>, [1], [msec]

: Select Triggered with [Trig/Gate], F1: <<Trigger>>.

F2: «<«Trigger Source>>, F1: <<Video>> (Apply video
rigger) Select rise with F5: <<Trig Slope>>.

Press F1: <<Trig Level>>, then set the trigger level with the
rotary knob. '

Time>>, then set the signal waveform “Trigger level

to the left of center of the screen with

|
the rotary knob. Delay time
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Step Procedure
12 Single sweep : [Single]

13 Measurement preparation @ Press [Measure] until F2: <<Burst Avg Power>> is displayed,

then press F2: <<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 : F1: <<Execute>>. The measured value is displayed at the top

left-hand corner of the screen.

# Example of measurement result: —16.84 dBm, 20.7 uW

* When finding the average power between burst frames,

measurement should be performed by setting the measurement

zone to the burst frame time.

*  Applications: *

(PDC, PHS)

Spurious radiation strength measurement

— ~ —l= Measure —— 3
rment zone
(burst frame)

* Antenna power measurement Start Point Stop Point

(PDC, PHS)

Power:—-0.72 dBm

Burst Powe

Q.850 miN RBti1MH=t AT 20d4d8
RI_V: 4.90cdBm VEBtiMH=t
10 PRV P TPLN TTA Y Tr—Time
..t ; ! jﬁ?%'%!? Hif‘ir AT
»
I” 1 : 13 1
W AN b
|
DPT= —42u_s TS:1.0ms Fzl1l.900000000GH=

Power Measurement (Time Domain) Example 1
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Poweatr:z—0. 72 dBm Burs+t Powe
0.85C mk RBt1MHH=® AT 20dB
RLV: 4.90dBm VBt M-z
: . \ sl Tr~T3
b4y WWI_WWI i [""ﬂi}ﬂ"ﬂf'f i :
W

T S

-

i ¥R

h |
DT: —42us TS:1.0ms Fsz1.9000000000GH=

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 20 ms, the positive peak detection mode can be selected.

(1) Measurement block diagram

Digital modulation
signal source

Spectrum Analyzer

+ Center frequency
+ Time span '

(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>>.

Power:z1.10 dBm Letoction,
1.30 min REBtIMH=1

RLV: 4._.90dBm VBt | MH=1 Nor-mal
NPT -

I Pos Pealke

» Samp le

Neg Peak

1 DXLV R Y, n_'ymkj\' P

returm
hi
DT: —864Qus TS:20ms F:1.9040

Example of Positive Peak Detection Mode
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Exampie 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
Digital 0 dBm —:- : 3—4—-
modulation (PHS) Spectrum Analyzer ' . !
signal source

» Center frequency

»  Span frequency width
~+ RBW

+ VBW

*  Sweep time

(2) Measurement procedure

Span Frocudere
1 [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 : [RBW), [1], [kHz]
6 VBW setting : [VBW], [11, [i{Hz]
7 Sweep ﬁﬁle setting : [Sweep Time], [3], [s]
8 Single sweep - 1 [Sweep]
9 Measurement preparation : Press [Measure] until F1: <<Qcc BW Measure>> is displayed,

then press F1: <<Occ BW Measure>>.

10 99% method setting : Select N% of Pwr with F3: <<Setup>>, F1: <<Method>>.
F2: <<N% Ratio>>, [9], [9], [Enter]

11 Occupied frequency bandwidth method: F6: <<Return>>, F1: <<Execute>>. The measured
value is displayed at the top left-hand corner of the
screen.
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* Example of measurement result: OccBW: 245 kHz, CTR: 1.899996 GHz

% Application: Occupied frequency bandwidth (PDC, PHS, etc.)

CTR:1.90000420 GH=z= RE 1kH=3 AT 20d8
RLV: D.00cBm : VB 1kkH= ST 3.0sx
1 odg~ 5 g : G-
: 5¥5 . ;
M iy

MA# O : : N

Lans

CF:=1.89000000GH= Spam:=: S8AQ0KkH=

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 1 N YT

P=PsN(dB]
Burst Trig Cutput Trig in

— ) 1 | . Ui

Digital CF:900 MHz :

modulation (PDC) Spectrum Analyzer | -
signal source 0 dBm : J\

Detection: Fraquency

PN [dBm]

f\s
JL

= Sweep frequency range
* RBW

+ VBW

*  Sweep time

Power measurement:
+  Span frequency width
* RBW
+ VBW

»  Sweep time

(2) Measurement procedure

Step Procedure

(A) Spuricus detection
1 [Preset], F1: <<Preset All>>.

2 Sweep frequency range setting : [Frequency], F3: <<Start Freq>>, [1], [0], [MHz], F3:
<<Stop Freq>>, [3], [GHz]

3 Reference level setting : [Amplitude], [5], [dBm]
4 RBW setting : [RBW], [1], [MHz]

5 VBW setting : [VBW], [1], [MHz]

8 Sweep time setting ~ : [Sweep Timel], [6], [OL. [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  : [Frequency], [1], [.], 8], [GHz]

11 RBW setting : [RBW], [1], [0], [0], (kHz]

12 VBW setting : [VBW], [1]. [0], [kHz]

13 Press pressing : [Time] until F2: <<Time Span>> is displayed, then press F2:
<<Time Span>>, [2], [{(}], [ms].

14 Trigger setting . Select Triggered with [Trig/Gate], F1: <<Trigger>>.

Select Rise with F2: <<Trigger Slope>>, F3: <<External>>,
Fl: <<-1010 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 F2: <<Burst Avg Power>> is displayed,
then press F2:. <<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 corner of the screen.

+Example of measurement resuli: —57.05 dBm, 1.97 uW
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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 execui-
ing steps 15, 16, 17, and 18.

Spurious radiation strength ratio: (Pg) — (P) [dB]

MKR 2 28MHx= _Mion List
1 12.08d REB 1MH=Z= AT 2od2a
V: =_00dBm vE 1 MH=m ST 60=m:
) : ] T=—a
: ! T
1 M -
J !
ST= 1 OMH= : SP: 3. 000GH=
Marker List -
¥ 11z 28 MH= 12.08 dBm
2= 919 MH= 2.24 dBm
3: 1.79B GH= ~&40.91 dBm
a4
Sz
Bz
-
8z
9z
10z
Example of Spurious Detection
Power: —45.50 d8m : Burmst Powe
0. 0000283 mh EBt100kH=Z® AT Z0dB
RLV: S5.00d8m VBt1 OkH==
R gag.~ Tr—1 1 me
adidee] HIYPEVIL) "
' T ORI
t..\..... i gl . T e s macptdheaiiingnd
h |
DT: ~S520u= TS: 20ms Fz1.800000000GH=

Example of Spurious Strength measurement
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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 to the Pos Peak mode,

(1) Measurement block diagram

Burst Trig Qutput Trigin
Digitai
modulation (PHS) Spectrum Analyzer 2~ When carrier on
signal source RF

» Input signal frequency s

When casrier off

» Center frequency

* Span frequency width ST -Span24MHz  -omooeee =
+ RBW
* VBW
* Sweep time
(2) Measurement procedure
Step Procedure
1 [Preset], F1: <<Preset All>>
2 Time domain setting : [Time]
3 Reference level setting  : [Amplitudel, [2], [0], [dBm]

4 Center frequency setting  : [Frequency], [11, [.), [9], [GHz]

5 RBW setting : [RBW], [1], [MHz]

G VBW setting : [VBW], {1], [MHz]

7 Time domain setting i [Time], F2: <<Time Sweep>>, [5], [msec]

8 Reference setting' : After one sweep, press [— RLV].

8 Trigger setting : Select Triggered with {Trig/Gate], F1: <<Trigger>> 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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13-24

Step Procedure
10 RBW setting : [RBW], (3], {01, [0], ikHz]
11 VBW setting : [VBW], [3], [MHz]
12 Gate setting . Press [Trig/Gate] until F1: <<Gate Sweep> Is displayed.
Select On with F1: <<Gate Sweep>>.
F2: «<<Gate Setup>>, F1:
<<Gate Delay>>, and set the . Gate length — l
gate delay line to the carrier-off ‘
region with the rotary knob. ‘ ‘
F2: «<<Gate Length>>, and set :
|
the gate length as shown atthe - Gate delay line
right. '
13 Span frequency setting : [Span], [2], [4], [MHz]
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)
18 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: —82.57 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: —15.57 dBm.

Carrier off/on power ratio: P(L)-P{Q)
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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 1.8 GHz
Digital ’
modutation {PHS) Spectrum Analyzer
signal source RF

» Input signal frequency
» - Center frequency
»  Span frequency width

* RBW : When carrier off
+ VBW . ;
+  Sweep time :~<- --------- Span24 MHz =~ ~==------ 29‘:
(2) Measurement procedure
Step Procedurs
1 Select Independent with [Preset], F1: <<Preset All>>, [Shift], [1] (System), F1: <<Couple>>.
2 Reference level setting : [Amplitude], [2], [0], [dBm]
3 Center frequency setting  : [Frequency], [11. [.1, [91, (GHz]
4 RBW setting : [RBWI, [1], [MHz]
5 VBW setting : [VBW], [1], [MHz]
6 Time span setting : [Time], F2: <<Time Span>>, [3], [ms]
7 Reference level setting : After 1 sweep, press [—-RLV].
8 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
F1: <<Trigger Level>> to High, Middle, or Low.
(Use Low as much as possible.)
9 RBW setting : [RBW], [3], [0], {0]. [kHz]

10 VBW setting

: [VBW], [3], [MHz]
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Step

Procedure

11

12

13

14

15

16

17

Gate setting . Press [Trig/Gate] until F1: <<Gate Sweep>> is displayed.
Select On with F1: <<Gate Sweep>>.
Press F2: <<QGate Setup>>, F1:
<<Gate Delay>> and set the - Gate length —>{
gate delay line to the carrier-off l

region with the rotary kneb.
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 : tSpan], [21, [4]. [MHi]
Center frequency setting @ [Frequency], [1], 9], [0], [6], [.]. [5], [5]. [MHz}
Sweep time setting : [Sweep Time], [4], [s]

{A) Carrier-off leakage power value P(L) )

Multimarker setting : [Shift], [Marker] (Multi Mkr), F2: <<Highest 10>>, F5:
<<Marker List>> A carrier-off leakage power list (each fre-
quency and level) is displayed. At this time, if the message

"Can not search” is displayed, press [Peak Search].
*Example of measurement result: —82.57 dBm

(B) Carrier-on leakage power value P(ON)
Turn 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; —15.57 dBm

Carrier off/on power ratio: P(L)-P(O)
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MKR: 1.89383GH= Mol i Micr
—&67. 14944Bm RB 100kH= AT Z20dB
RLWV: 2. 10dBm VB 1 O0kH= ST 4.0s%
: ) ; ‘ Tr—~A
1 ! M
v [T 1 H
. H
CFz1.90693GH= Sparn:z 24 . aMH=
Marker List
* 1z 1.899383 GH= -67.14 dBm
2z
3=
aq:
3=
=%
7z
S:
D=
1T0=

Example of Carrier-Off Leakage Power P(L) Measurement

MKR:21.500126H= Pealc
~0. 04giBm RE 100kHz AT 2043
RLWV: 2. 104Bm VB 100kH= ST 4. Q==
: 1 H Te—6H
! : ;
I )
~Zome | o m = =
1. Boo 11 . ooog
CF:1.308SS0GHx> Span:24. OMH=

i st
-0.04 dBm

*
N
?
Nr

OV~ HAWN-

Mo u ll'll [T T TR T 1]

-k

Example of Carrier-On Leakage Power P(O) Measurement
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Example of Measurement of Adjacent
Channel Leakage Power

(1) Measurement block diagram

Adjacent channel graph display

Digital 0 dBm ,
modulation (PDC) Spectrum Analyzer
signal source Receiving bandwidth: : :
: -2 - o

» Center frequency '
+ Span frequency width

LOFER CHANNEL UPPER LHAN]

+ RBW
s VBW
-+ Sweep time
(2) Measurement procedure
Step ' ' Procedure
1 [Preset], F1: <<Preset All>>
2 Span frequency setting : [Spanl], [2], [5], {0], [kHz]
3 Center frequency setting  : [Frequency]. [9], [0], [0], [MHz]
4 RBWlsetting : [RBWI, [1], [kHz}
5 VBW setting ) + [VBW], [3], [kHz]
6 Reference level setting : [Amplitude], [0}, [dB]
7 Sweep ume setting : [Sweep Time], [1], [O], (s
8 ATT setting : Press [ATTEN], then set to the minimum value with the rotary
knob.
9 Single sweep : [Single]
10 Measurement preparation  : Press [Measure] until F2: <<Adj Ch Pwr Measure>> is dis-

played, 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: Fl . <<Execute>> The measured value is displayed at the top left-

' hand corner of the screen.
L1:=-70.41 Ul:~70.71 Adi_ch Pwr
L2: ~77.99 UZs—-78.26 RB 1kH=zx AT 1OodBs
RLVY: 9.0008m B SheHzis ST 1Q0s#

Note:
*]

%2

1008~ ; T | TH-—fonhB

N

|
-—
e CEl I N S e i SN PRy
.4-"""

L

. .
Y W — SRR R

PEPY T

T
HEE B )

CF=2900. QO00OMH=

B :
1 :
— :
O :
i :
. :
T :
O :
P :

....... i I
bl
e :
P :
P

{ )

. .
.
.
:

i T TS e P

‘Span: 250kH=

Example of Adjacent Channe! Leakage Power Measurement

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.

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 toral power in the "Inband" defined with marker zone center as reference
channel center.
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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 Fl:
<<Save 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] until [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 : 1 ms

Trigger : =200 ps
RBW : 1 MHz
VBW : 1 MHz
RLV 1 +15dBm

2) Template data overwrite method

Template scale number setting (No. 1 here):
Press [Timel, [Measure] until F1: <<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]l Upper>>, F6: <<return>>,
[More} (Here, Limit] Upper is specified.)
Data 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: —200 ws) = [+/~], [2], [0], [0], [1s]

* Level setting (example: —65dB) : [+/—], [6], [5], [dB]
Limit]l Lower write: Press [More], F2: <<Select Line>>, F2: <<Limit 1 Lower>>, F6: <<return>>,
[More], then write the template coordinate data.
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MKR: 300us Edi+
7 .84d0Bm RB+t1MH=z
RLV: 15. 00cBm VBLt1TMH= e
20GB - e TR T T
—lp-
).
Irnsert-
Replace
if W$mﬂﬁﬁ Delete:
|
DT: —-200us=s TSz 1.0ms Fz:1 . 900 =0
’ L_ist
1 -200. C00us -65. 00 returm
2 -4.600us —ES. 00 :
Fil 1
TEMPLATE Creation Screen (Graph)
Edit
Mo . Time Leveil < dB 2
ol
1 —200.900us -850« OO0
2 —4.600us -65. 00
S —4.600wus -1.00 —e
g4 95994 .320us -1 .00
S 8994 .320us ~55. 00
& 1.000000ms -55. 00 Irmnsert-
?
8
= Delaete
10
11
12 Graptr-
1 —200. 000us -—55. 00 returm
2 —~4.600us —-65. 00

Tyl ]

TEMPLATE Creation Screen (List)
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3) Template coordinates (PHS: RCR STD-28)

10.4 45 —

2.6 435 —

SECTION 13 MEASUREMENT

l— —|  |—10.4ps
220 bits
— 2.6 ps
Upper limit of instantaneous power
k—13.0ps ; — ~—13.0 x5

Average power - — — —

Carrier-off average power
standard value

QO symbol

Lower limit of instantaneous power

4

Coordinate reference line (Trigger position ~» left end of screen: —200 us)

When average power in burst of input signal is 19 dBm and SPA REF LEVEL is 24 dBm

» Limit] Upper coordinate

I —200 s,
2 4.6 us,
3 —4.6 us,
(4) 594.32 us,
(5) 594.32 us,
(6) 1 ms,

8

~-65 dB

- —65dB

-1dB
-1dB
—65dB
~-65dB

* Limit] Lower coordinates

M
@
3
(4)

8.40 ps, -100dB
8.40 us, -19dB
581.32 us, -19dB
581.32 us, -100dB
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4) Template coordinates (PDC-RCR 8TD-27B)

23.8 us5 —

150.4 g5 —=

<—95.2 1S —|  le95.2 s
e 258 bits or 270 bits —
— —23.8pus
Upper fimit of instantaneous power
=119 s } — 119 43
' ~—190.4 u

Average power -~ — —

[ —_
Carrier-off average powsr ‘
standard value

O symbol

I
!
1
l
1
1
1
!
I
I
1
|
I
!
I
I
!

Lawer limit of instantaneous power

Coordinates standard line (Trigger position — screen left end: —1 ms)

-50dB

When average power in burst of input signal is 10 dBm and SPA REF LEVEL is 15 dBm
« Limit]l Lower coordinates

» Limit] Upper coordinates

(L) —1.7 ms,
2) ~114.21 ps,
(3} -114.21 us,
(4) 42 81 us,
(5) 42.81 us,
{(6) 6.6238 ms,
N 6.6238 ms,
(8) 6.6952 ms,
(9 6.6952 ms,
(10) 8.3 ms,

13-34

~71dB
-71dB
-65dB
—65dB

-1dB

-1dB
—-65 dB
-65dB
-71dB
-71dB

1
@
3)
@

76.19 us,
76.19 ps,
6.5048 ms,
6.5048 ms,

-100dB
-19dB
-19dB

-100 dB
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5) Template coordinates (GSM, DCS1800)

Coordinates standard line (Trigger position — left end of screen; —75.0 Ls)

+4dB ~

+1.0d3 -

0dB | 5= - -

~70dB -

SECTICN 13 MEASUREMENT

I
1
I
1
i
i
1
|
H
t
I
f
!
1
i
!
I
1
1
1
|
|
1
!
|
|

U DU S|
0% 8110

* Limit 1 Upper coordinates

(1
2)
3
{4)
&)
(6)
O
ity
)
(10)
(1)
(12)
(13)
(14)
(15
(16)

—75.0 us,
-25.0 us,
—25.0 us,
—15.0 ps,
-15.0 ps,
—7.0 ps,
—7.0ps,
3.0 ps,
3.0 ps,
555.8 us,
555.8 s,
563.8 s,
563.8 s,
573.8 us,
573.8 us,
625.0 us,

—75dB
—75dB
-35dB
_35dB
~11dB
~11dB

_1dB
~1dB
—4dB
—4dB
~11dB
~11dB
-35dB
-35dB

-75dB

-75dB

-~- 542.8ps ~— -~
(147bits)

= Limit] Lower coordinates

(D
2
&)
()

3.0 us,
3.0 us,
545.8 us,
545.8 us,

-100 dB
-6 dB
-6dB

-100dB
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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:
<<returnz.

»  Data write preparation: Select Relative with F2: <<Level>>.
F3: <<Make Up Mask Table>>, [More], F2: <<Select Line>>, F1: <<Limit]l Upper>>, F6: <<return>>,
[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 [Mo're], F2: <<S8elect Line>>, F2: <<Limitl Lower>>, F6: <<return>>,
[More], then write the mask data coordinates data.

MKR:810. 12MH= - Edi%

5.47dBm RB 30kH=
RLV: 15.00g8m VB 30OkH= “+—
2008~ 1
4
[ ] —
1 '
i
L o ? ‘, Imnser+t-
= :\
] v '
R
J oo i !
W‘ka PR A WW‘“WWT*MM Pelete
[ * 1
' |
CF:z810. 00MH= span: 20. oMHIIEREEREEEN
. ‘ List
2 BU0S. 000000OMHX ~-S0.04g
3 805.000000MH= . —50.00 return
4 809.900000MH= G. 00

[T 1
MASK Creation Screen (Graph)
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‘ Edit
MNo . Frequency Leve!l ( dB 2
e
1 800.000000MH= -60. Q0
2 805.000000MH= -50.00
3 809. 000 00OMH= =50. 00 —-
<4 809.900000MH= Q.00
S 810.10C0000MH= Q.00
& B811.00Q0000MH= —~350.00 Insert~
7
a8
= De l ete
10
11
12 Craph~
T
2 8Q5.000000MH= -S0.00
3 B09.000000MH= ~-5C.00 returm
4 B809.900000MH= O.0C

MASK Creation Screen (List)

1]

I
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SECTION 14
EXTERNAL MIXER

This section describes operating the external mixer.

TABLE OF CONTENTS

FUnCtion .............................................................................................................................................. 14_4
Comnectingthe externalmixer 14-5
Seftingthe band of the extemal mixer e 14-6
Switching the external mixer onvoff ||| e 14-6
Biasing the @xXIBMal MIXr || ... eceeeoeeeeeeo e eeeeeesseee oo eeseeeseee s sess oo 14-6
Setting the conversion loss of the external mixer e, 14-7
|dentifing the signal-Signal 1D | 14-8
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SECTION 14 EXTERNAL MIXER

SECTION 14
EXTERNAL MIXER FUNCTION

External mixer function is MS82667C/68C dedicated function.
The frequency range of MS2667C/68C extends up to 110 GHz by using optional external mixer.
2-port mixer can be used as the MS2667C/68C external mixer.

The recommended external waveguide mixer are shown below.

Part number Frequency range ' Wavequide frange
M42HW 18 to 26.5 GHz MIL-F3922/68-001KM
M28HW 26.5 to 40 GHz MIL-F3922/68-001 AM
M22HW 33 t0 50 GHz: MIL-F3922/67B-006
MI19HW 40 to 60 GHz MIL-F3922/67B-007
MISHW 50to 75 GHz MIL-F3922/678-008

"MI12HW 601090 GHz . MIL-F3922/68B-009
M10HW 75 to 110 GHz MIL-F3922/68B-010

These mixers are made by Oleson Microwave Labs.
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Function o

To operate the external mixer, perform the following key operations.

) —> () ——

 —

—

—>

14-4

Internal Mix *

External Mix *

Ext Mix On Off

Mixer Bias

Mixer Loss
15.00 dB

Center Freq
Span

Extrenal Band
Signal 1D On Off

return

Set the internal mixer band. )
For detailed operation, refer to SECTION 2.

Set the external mixer band.

Switch the external mixer mode to On/Oft.

When switched to ON, M32667C/68C Output the drive signal for
the external mixer from 1st Local Qutput on the front panel.

Biasing the external mixar.

Sets the conversion loss of the external mixer.

Sets the center frequency.
Sets the span.

Select the external mixer band.
Idetifing the recived signal.

Retun to the previous menu.
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SECTION 14 EXTERNAL MIXER

Connecting the external mixer

The below figure illustrates how to connect the external mixer to the MS2667C/68C.

Step

Procedure

1

2

Note:
#]

2
#3

Fix the external mixer to the device under test.

Connect the optional coaxial cable J0322B to the 1st Local Output on
the front panel.

Connect the coaxial cable to the IF/LO inteface on the external mixer.

Ocd O

@
[Jogafafsfofa)}

o1
I

]
g
=00

g

o’

/Coaxial cable

~
[

L External mixer

TLIT

Device under Test
A/

Use the low insetion loss cable among Local frequency range(4 to 7GHz) and IF frequency
(689.3IMHz) that is connected the external mixer. :

Tighten the SMA connector by the regulation torque.

Don't lost the terminator for the Ist Local Quiput.
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SECTION 14 EXTERNAL MIXER

Setting the band of the external mixer '

. To set the band, perform the following key operation.

External Mix* —=> —> External Band K
Select the band(K, A, Q, U, V, E, W) by the rotary knob and step key.

The below table shows band, frequency range and harmonic order of the external mixer.

Band Frequency range harmonic order (N)
K 18.0 10 26.5 GHz 4 /-
A 26.5to0 40.0 GHz 64/-
Q 33.0t0 50.0 GHz &+/-
u 40.0 to 60.0 GHz 9+/-
\'i 50.0to 75.0 GHz 11+-
E 60.0 to 90.0 GHz 134/~
W 75.0t0 110.0 GHz : 16+/-

The below equatior shows the side band phase noise on the sélected band.
Sideband phase noise = —95dBc/Hz + 20 Log N

Switching the external mixer On/Off

To switch to On,perform the following key operation.

External Mix* —— = Ext Mix On Off
When Ext Mix On is selected, MS2667C/68C Output the driving signal

for the external mixer from the 1st Local Output on front panel.

1 Biasing the external mixer

To bias the external mixer,perform the following key operation.

External Mix* ——————>  MixerBias 10
Adjust the optiminn 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 —0 to +20mA (0.1mA resolution).

Note:
*] The frequency response of the external mixer depends on bias level. When changed the frequency
in the same band, be sure 1o adjust the optimum biasing level.
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SECTION 14 EXTERNAL MIXER

Setting the conversion loss of the external mixer

To set the conversion loss of the external mixer, perform the following operations.

External Mix™ m——% Mixer Loss 15 dB
Set the conversion loss of the external mixer to measure correct level by
rotary knob, ten key and step key.

The range of the conversion loss is 0.00dB to 99.99dB(0.01dB resolution).

Note:
*] 10 set the correct value, calibrate by power meter. -
*2 The Reference level setting range changes according to the mixer conversion loss setting, as

shown below:

Mixer Loss (dB)
15 25 35 45 55 65 75 85 95 99.99

—100

Reference Level (dBm)
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SECTION 14 EXTERNAL MIXER

14-8.

Identifing the signal-Signal 1D

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 equation.

IF frequency = RF frequency = LO frequency X N
IF frequency of MS2667C/68C is equal to 689.31MHz.
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 "multiple 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 1D function, perform following key operations.
External Mix* ——= —= Signal ID On Off

Note:

] When recived signal that is not specified,be sure 1o 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.
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In this section, soft-key menu functions and its hierarchical system are deséribed using a tree.
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APPENDIX A SOFT-KEY MENU

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 indicates 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-supported-function soft key in an Option is
pressed, an error message is displayed.

(4) When the Return key is pressed at a lower menu, the next-higher menu is returned.
(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 1o 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 SOFT-KEY MENU

Soft-key Menu List

Menu MS2665C MS2667C/68C
_ Menu Tree (page/25) Menu Tree (page/25)
A | A/B.A/BG 15 15
AJTime 16 16
ACP Setupl 8 8
ACP Setup? 8 8
ACP Setup3 8 8
Ajd ch pwr 8 8
Amplitude 2 2
Attenuator 2,3 2,3
Avg Count 14 14
B | Band 1 1
Brightness 19 19
Burst Pwr 11 11
C | C/N Meas 7 7
Channel Power Measure 7 7
Cal 20 20
Ch Power 7 7
Change Clr 19 19
Check File 23 23
Copy Cont 18 18
Copy from 19 19
Correction 2 2
Count Setup 7 7
D | Def files 24 24
Def Menus 24 24
Define 24 24
Define Clr 19 19
Detection 14, 16 14,16
Dip 5 5
Directory 22 22
Disp Line 2,4 2,4
Display 19 19
E | Edit Menu 24 24
Ext Mix - 2
Expand 16 16
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APPENDIX A SOFT-KEY MENU

Menu MS2665C MS2667C/68C
Menu Tree {page/25) Menu Tree (page/25)

File Ope
FM monitor 16 16
Format 22 22
Freq Count 7 7
Freq Offset - 1
Frequency 1 1
Gate 17 17
Gate Setup 17 17
Hold Count 14 14
Impedance 2 2
Initialize 24 24
Interface 21 21
Int Mix - 2
Ttem 12, 18 12, 18
LCD Brightness 19 19
Lib Exec 23 23
Lib File 23 23
Lib Memory 23 23
Lib Prgm 24 24
Lib Remove 23 23
Lin Scale 2 2
Line 9,10 9,10
Load/Save 9,10 8,10
Location 18 18
Log Scale 2 2
1.1 Offset 2 2
Manual Set 4 4
Marker 4 4
Marker — 4,5 4,5
Mask Meas 9 9
Measure 7,10 7,10
Media 2,9,10,22,24 2,9,10,22,24
Mem Card 2,9,10,22 2,9,10,22
Mkr Func 4 4
Mkr List 4 4
Move Mask 9 9
Move Temp 10 10
Multi Marker 4 4
Noise Meas 7 7
OBW Setup & 8.
Occ BW g 8
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APPENDIX A SOFT-KEY MENU

Menu MS2665C MS$2667C/68C
Menu Tree (page/25) Menu Tree (page/25)

P | Paper Size 18 18 :
Peak 5 5
Plotter 18 18
Pon State 19 19
Preset 25 25
Preslctr 20 20
Printer 18 18
PTA 22 22
PTALib 23 23

R | RBW 3 3
Recall 12 12
Recl Media 12 12
Ref Line 14 14
Ref Step 2 2
RS232C 21 21

S | Save 13 13
Save Media 13, 18 13,18
Scroll Step 1 1
Select 2,9,10 2,9.10
Set Date 19 19
Set Time 15 19
Setup 2 2
Setup Mask 9 9
Setup Temp 10 10
Source 16,17 16, 17
Sound 19 19
Span 1 1
Storage i4, 16 14,16
Sweep Time 3 3
Sweep Cntl 15,16 15,16

- System 19 19

T | Temp Meas 10 10
Threshold 5 5
Title 21 21
Trace A, B 14 14
Trace Calc 14 14 )
Trace Move 14 14
Trace Time 16, 17 16,17
Tronsformer 2 2
Trig Ext 17 17
Trig Video 17 17
Trigger 17 17
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Menu

MS2665C
Menu Tree (page/25)

MS2667C/68C
Menu Tree (page/25)

Units
Userl
User2
User3

VBW

W O O

WIS &y & b2

Wide IF

N[Z|<

Zone Width




APPENDIX A SOFT-KEY MENU

Menu Tree

MS2665C Menu Tree (1/25)
~Panel Key——— Top menu : Lower menues

[Frequency

]

Frequency

Center
Frag

Stant

= Set items related to frequency, including the center frequency, start/stop frequency,
peak->CF, auto synchronization. frequency scroll step size and scroll step size, etc.

Freq
Stop
Freg
Peak -»CF
#1| aco mume #] Detects peak point in pre-specified (in BG range) span and automatically tunes the
peak signal to the specified span.
w0 or #2 Sets frequency step size for changing center frequency.
Step Size
k3o .|
Frequensy Band Band
Band -l Auto Band Autc Band
p—
Manual Manual
Band ¢ Band 2+
Manual Manual
Band 1- Band 3+
scroll-» Manual
Band L+
<-Scroll
Scroll crollStep raturn raturn
Step Size
(12 11 ldiv LY 2l 1 1 |
[Span Sparn
2div
Span
Sdiv
Full Span
" 1odiv
Zexo Span
seroll-»>
serent Fermm + Set frequency span items, including
<=5¢ro.
frequency span, full span, zero span,
- frequency span seroll, ete.

A-8
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MS2665C Menu Tree (2/25)

—Panel Key—————— Top menu i

APPENDIX A SOFT-KEY MENU

Lower menues

[Amolitude ] Zmplicude ——— | Lvl Offset
* Ref Level
Reference Offset
Leval on  Off | Pee{Tnits Units
Ref Level 1 — ie-"1og Scale
Paak-> RLV Offset dBm T
5. 008 loae/aiv e Lin Scale
10%/div
Ref Level deuv
Offser S$dB/div
" 5%/div
Unit dBmy v
2dB/div
- 2%/div
Log | — dBuv {emf} W
Scale 1dB/Qiv
i " 1%/div
Linear return Input - | — —
Scale Impedance
Bl
return raturn
return
Amplitude 1 1 1 l2f | | | recurn
Ref Lovel |e————— BgmRet Step
Step Size
- [—-— 1Div i Disp Line P Tipedance
Display —— Display [—j~{Attenuator
Line Line 50 Chm
* 20iv on  Off Manual,
Attenuator Disp Line
Level 75 Chm
5Div -50, 0048 2uro
* 10Div
Impedance Marker
Trnsformer Lewel
B Manual abs  Rel
#]| correction
| 12] | | return
return return
return
—ee-| Tx25fOrmer
Trusformes
(MA1621A)
On  OFff  =—jmelCorrestion Selact - Media
. Mem Card-1
#1 Sets correction (freque-:ncy-respgnse correcsion || | copzer — o
characteristics correction) function. on__ off » — siot)
* Coxry Set Mem Card-2
Select Corz-2 {Lowar
Coxr Display Slot}
Directory
Corz-3 /Next
Dir Disp
. . . Detail
* Setitems along the vertical axis of Cozz-4 outline
the screen, including reference level, . e
ory Sat
Peak->RLYV, reference level offset, Terum sevup || Corr-5
medsurement level unit, Log/Lin Jonz -
N . Load/Save [—
scale switching, reference level step xetuzn return Media retusn
size, display line, attenuator, 75 Q
impedance, transformer, frequency- rerw
response correction, etc.
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (3/25)
—Pane]l Key—————— Top menu :

Lower menues

REW L & Set the manual/auto of resolution bandwidth. and auto (RBW, VBW and
Manual SWP only) or all auto.
* Set Ratio of RBW to Span when RBW is Auto and Ratio Mode is “on”.
Auto
RE/Span
Ratio
on Off
RB/Span
Ratio
Q.01
RB, VB, SWT :
Aaro #1 Sets RBW, VBW, Sweep Time, Atten all to Auto.
#1 All Ruto 7

o * Set the manual/auto of video bandwidth, and auto (RBW, VBW
Marual .
and SWP only) or all auto.
Auto
Filter
Qff
Swea Sweep Time VB/RE #2 Sets ratio of VBW to RBW when VBW is Auto.
Time #2 Ratio
Manal 1.0
RE, VB, $WT
Auto Auco
A1l Zute

« Set the manual/auto of sweep time, and auto (RBW, VBW and SWP only) or

RE,VE,SWT
1 maro all auto.

All Auto

| Atten Attenuator

Manual

Auto

All huto
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MS2665C Menu Tree (4/25)

~Panel Key——————Top menu : Lower menues
[ eziez | Marks » Set the selection of normal/delta/no marker, zone marker width, marker->, marker
Normal search mode, display line, marker tracking On/Off, zone sweep On/Off, etc.
Marker
pelta #1 Selects whether to search for maximum (Peak) or minimum (Dip) value in
Harket zone marker. :
Waker _ #2 Toggles zone sweep On/Off. Usually, the zone sweep is Off. At On, the
ott sweep time is reduced by sweeping only the zone specified by the zone
marker.
Zone Width Zone Width
~ Spot
Marker - -] axker ->
1l 1 || 1Div Mkr-> CF
Mkx Func
Markey 2Div Mky-=RLV
#1 Search
Peak Dip mkx
SDiv -» CF
Step Size
- 10Div Delta Mkr
pisplay ~> 5pan | g Disp Line
Line Display
ragurn Zone Line
-» Span on Off
Digp Line
Marker return Level
Tracking =50, 00dBm
on  Qff

H21 zZone sweep

On OLE Marker
|20 1 I Level
Abs Rel
Multi Marker
Marker Mulci Mkr Mkr List
Mulci Marker
Markex List retuzn
On  Qff — oo Off |—={Manual Set
Change
#3 Highest 10 Active
: ‘;‘:Z’::: #3 Allocates up to 10 nulti-markers
#4| Harmonics Freg/Time Mazkex sequentially from the peak level of the
Bbs Rel s signal displaved on screen.
on with
Level Auto
Abs Rel Select #4 Allocates multi-markers to the harmonic
M off with . . -
wker huto signals of frequency indicated by current
List select marker.
#5 Manual return Clear All . .
set #5 Function allowing user to select only
multi-markers necessary for
return
measurement.

* Set multi-marker On/Off, 10 multi-marker, harmonic #6 Select "absolute value" or "relative value
multi-marker, listing of multi-marker values, (display line)" to display marker level.
selection of necessary markers, etc.
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (5/25)

—Panel Key——————Top menu 1 Lower menues

Notnel Pek + Set maximum level search, next peak, next right peak, next left peak, Marker->,
Peak minimum level search, next minimum level, search level resolution, threshold
Search level On/Off, etc.
Next Peak
Next Right
Peak
Next Left
Paak
Nozmal
Markex = Threshold
Delta Threshold
Marker on  Off
e Search
Abaove
Below
Dip
4 vip #1 Searches for minimum (Dip} level.
1 Search . )
. #2 Sets peak-search level resolution.
Next Dip Threshold :
Level
=50.00 d8m
return
#2 Resolution
1.23 dB
Threshold
Marker -» | vazrker ->
izl Mkr-» CF
Makrer ) Mhr-»>RLYV
Peak Markezr -
Search Mkx
Mkr=> CF -» CF
Step Sizae
Mlr-5RLV pelta Mkr
~> Span
Micx
-= CF Zone
Step Size -5 Span’
Delta\ Mkr meturn
-» Span
Zone
~> Span

» Set marker value -> center frequency, marker value -> reference level, marker
value -> CF siep size, delta marker-> span, zone marker -> span, etc.

A-12



MS2665C Menu Tree (6/25)
—Panel Key————— Top menu

Feak
->(F

Peak
=»RLV

Single

Conriprous
Single

Vgar Userl

Usard

User3

[

i3]

Lower menues

* The soft-key menu defined by the user is displayed.

(See "User Define".)

APPENDIX A SOFT-KEY MENU
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MS2665C Menu Tree (7/25)

—Panel Key—————Top menu : Lower menues
[ wmeagure | Measure
#]| erequency P Freg Count
Count
- Count On
#2 Noise
Measure
#3| o/ Ratio
Measure
Channel ~*
#4| | powex
Measure
Count Off
Setup | CouncSetup
Off - : Resclution
’ 1kHz
T 3 Noise Meas return
Meas On 109Hz
10Hz
1Hz
Off
return
return
o [ P Gk Power
Meas On Meas On
333 OfEf
Corxection
Factoy
0.00dB
reLunn return
» Perform measurement according to various applications: .
#1 Frequency Count: Measure marker frequency with a high resolution.
Select resolution from 1 kHz, 100 Hz, 10 Hz and 1 Hz.
#2 Noise Measure: Measure the noise power within zone marker.
#3 C/N Ratio Measure: Measure the ratio of carrier signal and noise power. Refersnce marker of the delta

marker shall be set to the carrier, and marker's zone width specifies the power measured.
#4 Channel Power Measure: Power with in the band indicated by zone marker is measured. It is possible to set an
arbitrary calibration value.
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MS2665C Menu Tree (8/25)
—Pane] Key—+—————Top menu

Lower menues
Meagure
#5 Occ BW - 0 EW | OEW Serup
Measure Method
- Execute N¥ of Pwr
#6| adj ch pwr - %dB Down
Measure
- N% Ratio
#7 Mask [ 95 %
xdB Value
10 &8
Setup
Off
| {2] | retum retuxn
- [2d3 cn Bz

Execute

(Next Page)
Ch Sepa-1
12.5 kHz
Ch Sepa~2
25 0 r——{3CF Setupl
: z ACF_Setupz
RiToral ACE Setup3
b B Power ACP Graph
8.5 kHz on  Off Both
N RiRef ch Center Channel
Set .
hii Level Line
on Off Uppex
R:Inband ch W Channel
Fetuzn ;
- Ch Power Line
Oon  Off Lowex
Irband Channel
Ch BW Line
Inband on  Off
Ch BW
8.5kHz
off
return
return
T T Zetuzn
[
[ T |

#5 Occ BW Measure: Measure the occupied bandwidth.
Select the X dB DOWN or N % of POWER mode.

#6 Adj ch pwr Measure: Measure 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.

#7 Mask: Set 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.
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MS2665C Menu Tree (9/25)

—Panel Key—+—————-—Top menu

A-16

(Previous Page)———————

Magk Meas

Check
Pass/Fail

Select
Mask Table

Lower menues

*

Move Mask

Setup
Mask Table

return

Select
"
Mask-1 Line
Limit 1
* Upper '
Mask=2 on  Off
Limit 1
* Lower
Mask-3 n  Off
Limit 2
* Upper
Mask-4 on Qff
Limit 2
* Lowex
Mask-5 on  Off
regurn
retuwn
Move Mask
Move x
12.34 kHz
-’ Selace
Move Y
5.12 dB Mask-1
Magk-2
TUpdate
Magk Table Mask-3
Cancel
Mask-4
return
Mask-S
Serup Mask , Teturn
+
Select
Mask Table
Level
Absclute '
Relative
*
make Up = <Mask Edit Screen>
Mask Table
Load/sava —e-{ tedia
Mem Card-1
Load (ﬁpper
* Mask Tabkle Sloc}
Load/Save bisplay Mem Card-2
Mgk Table Directory (Lowex
/Next slot)
Return Dixz Disp
Detail
Qutline
Save
Mask Table
w
Load/save (=
Madia
return return




MS2665C Menu Tree (10/25)
—Panel Key—————— Top menu :

Meagure

P Select
#8 Time [ | Temp_Meras Temp-1 P Line
Template Limit 1
L3 Check * Uppex
#9 Bumst Pass/Fail Temp=2 [~ on_ off
Avg Power ) Limit 1
W Lower
Temp-3 1 On  Off
- Limit 2
Select - Uppaxr
Temp Table Temp-4 _ on  Off
* Limit 2
Move L Lower
Template Temp-5 — On  DFf
Setup —
QfE Temp Tkl return
| 1 1z | ' Teturn Teturn
(Next Page)
__b' Move Mask
Move x
0.00 msec
Move v
-1.24 dB
] Selact
. Temp-1
Update
Temp Table
Temp-2
Cancel
Temp-3
raturn
Temp-4
e Serup Mask
* Temp-5
Select [
Temp Table
Level return
Absolute
Relative
Make Up @
Temp Table
Load/Save Madia
Mem Card-1
Load (Upper
" Tewp Table Slot}
! . ) . Load/Save Display Mem Card-2
#8 Time Template: Set Standard Line of the time domain Temy Table Directery {Lower
and judge Good/NG in relation to the [lexs 220
, return Dix Disp
standard line. Select Template Table, Detasl
Template Movement, Measurement Queline
Mode, Template Table Preparation, save
Load/Save of Mask Table, etc. Temp Table
. Load/Save
#9 Burst Avg Power: Measure the mean power of burst signals Media
in the time domain. Select the start/end
. return return
points.

Lower menues

APPENDIX A SOFT-KEY MENU
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MS2665C Menu Tree (11/25)
—Panel Key—+———Top menn t Lower menues

(Previous Page)————»[Suzst pur

Exacute

Start
Point
100
Stop
Point

100

return -
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MS2665C Menu Tree (12/25)
—Panel Key—+————Top menu ‘

‘ Lower menues
[ Recall | Recall
Reg- 21 Recall
LECDEFG Reg-7 Recall
ABCDEFG Recall Recall
Rag-2 from Recall
Reg~8 Int.Regsty fnom
Display Mem Card
Reg=3 #1| vizectory Display
Reg-9 /Next Directory
/Next
Reg-4 Dir Disp
i Reg-10 Detail
Outline
Reg-5
Reg-11
-
Reg-4 .
° Reg-12 Recall Po-[Recl Media
* Media Mem Card-1
[ #2 Recall * {Upper
| d2] 1 i Items Regall e Slot
IEI Items PR ¥em Card-2
L L i la] Trace & {Lower
Parameter slot)
AL T & P
—sView
Pazameter
Parameter
except
Ref Level
return
return

» Read out trace waveform/parameters from the internal memory or memory card. Select recall addresses and
media/iterns, and display fiie directories.

#1 Displays list of internal-memory directories.

#2 Specifies items to be recalled
{trace waveform, parameter, etc.).
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MS2665C Menu Tree (13/25)
—Panel Key—————Top menu

Save

; Lower menues

| Recall

Save

A-20

Save
Lo
Int.Regetr

Display
Directory
/Next

[

Save

Save
to
Mem Card

Display
Directory
/Hext

Dir Disp
Ditail
Outline

Save
Media

* Save trace waveform/parameters to the internal memory or memory card.
Select saved media, and display file directories.

Save Media

{2l |

Save

Save
BMF file
to Memcard

Display
Directoxy
JHext

Dir Disp
Detail
gutline

Save
Media

Mem Card-1
(Upper
Slot)

Mam Card-2
{Lower
5lot}

recurn
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MS2665C Menn Tree (14/25)

APPENDIX A SOFT-KEY MENU

—Panel Key—+—-——Top menu Lower menues
] R/E | [Trace &.B Trace Move
Trace A x=->B
] Trace Calc —-{ Bef Line
Trace B B->R Normalize
{A~B+DL) Top
- on  Off
#1 Trace Ac->B
Mave Moddle
H2 Trace | RaB-sA .
Calc A-B-»h Bottom
* on QEE
Storage W
Ref Line
Dataection zaturn
2] |
return ratarn
Storage
Normal
" Storage
Max Hold
comlative Hold Count Ay Counf:
Swaep Averaging
" Count Count
Min Hold [ 254 256
Overwrite g tode
* Endless Stop
hverage 1 Sweep Non-Stop
Stop
Stop stop
View
Cont inue
Continue Cont inue
wetuxn
Restart
i 1 I I Restart Restart
return
Trace & B Detacrion E Teturn et
Trace AonB Nermal
Active
Trace Pos Peak
A B
" sample #] Trace Move: Conduct movements A->B and
B->A, switching between A and B,
Neg Peak and A+B operation.
#3| seerage | #2 Trace Cale:  Select A~B+DL corrective opera-
tion, A-B operation and Ref Line.
#4 Detection return
#3 Storage: Select a storage mode from Nor-
112

* 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.

#4 Detection:

mal/Max Hold/Min Hold/Average.
Set Sweep Count, Rewrite/Over-
write, Stop Continue, Restart, etc.

Select a detection mode from Nor-
mal/Pos Peak/Neg Peak/Sample.
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MS2665C Menu Tree (15/25)

—~Panel Key—— Top menu l - Lower menues
AMBAMBG
[ 2,8 | [a/B.2/BG
A/B * Simultaneously display two waveforms, namely Trace A and Trace B or Trace A and

(A<B} N . . . .

#1 Trace BG (peripheral spectrum containing Trace A). - The large display is Main Trace
/8 and the small one is Sub Trace; select which to display as Main Trace (or Sub Trace).

R Sweep Control: Set Stop/Continuouns/Restart for sweep and Stop/Write for Sub

2/BG Trace.

(2<BE)

. ; ’B‘Z) ~ #1 Displays two traces A and B simultaneously at top and
bottom of screen. The trace-B display is the larger at
this time.

Sweap - Sweep Cotl

Contxol

Sub Trace
write
Sub Trace
View
stop
Continue
Restart
eturn
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MS2665C Menu Tree (16/25)
—Panel Key—+———Top mem

APPENDIX A SOFT-KEY MENU

Lower menues

| Time | Trace Time
I * Set to the zero-span time domain display. Set Time Span, Trigger, Trigger
Delay Time . .
10.0 ms Source, Storage, Detection and FM Monitor On/Off, and select Expand
(waveform).
Time Span
200 us
Triggexr
Fregrun
Triggered
Trigger {same as "Trigger Source” menu in Trig/Gate key)
Source ] ‘
Storage {Same as "Storage Mode" menu in A,B key)
1
Detection (same as "Det Mode" menu in AB key)
1
|
Trace Time
FM Monitor | FM Monitor
FM Monitor
on  Cff
Range
SkHz/Div
#1 Expand —] Expand . . . -
' Zome start #1 Zooms in time-domain waveform
Point ispl
T display.
Demod Zone Span '
Coupling Point
AC DC 50
. Expand
i 2] ¥eturn Zone
on  Off
AfTime
[ Time | B/Time Expand
2/ Time o1 off
H#2|  tacmime #2 Displays trace-A waveforms in
FYTTe™ P Soep cal _ frequency domain and time
{AsTima) domain simultanecusly at top and
Sub Trace R
write return bottom of screen. The time-
domain display is the larger at this
Sub Trace B
View tlme.
stop
Centinue
Sweep
Contrel Restart
recuxn

= Simultaneously display waveforms of Trace a and Time Domain.
Which to display as Main Trace {or Sub Trace) can be selected.
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MS2665C Menu Tree (17/25)
—Panel Key————— Top menn

Triggex
/Gate

A-24

#1

Lower menues

Trigger
Trigger
Fresrun
Triggered
*
Trigger —-—-—b Sourece ——-——-—-—’- Trig Video
Source -
Video Trig Level
-5048 : o
- sod High, Middle, Low
Wide IF | Wide IF
Trace Time Video Wida Trig Ext
* Trig Level
Extarnal High ~1¢ ta 10V
Delay Time
10.0 ms
TLL
Time Span
200 us
1 Line Trig Slope
QD
Rige Fall
Gate
return return Trig Level
Gate Sweep -5.0V
on  QEff Trig Slope
* Rise Fall Trig $lepe
Gate Setup (———-—Jfe-|Gate Setup Rise Fall
return
Gate Delay return
Step 0 us
Gate
Length
Restart 110 me . N . . .
#1 Trigger Source:  Select a trigger source from Video, Wide IF
- Gate End Video, External.
i Int Ext 3 . It 4 H
Trace Time #2 Gate Setup: Set gate conditions including Gate Delay,
' Gate Length, Gate End and Gate Trig
Trace A Source.
"
| |2§ Gate Trig Souree
Scurce
return
*
Wide IF  p——jgmelWide IF Trig EXC
o video
L/ Trace Time * Trig Level -10 ©o 10V
External High
Delay Time
10.0 ms TLL
Time Span
200 us
Trig Level
Triggex return 5,0V
Freerun
Triggered Trig Slope. Trig Slope
* Rise Fall Rise Fall
Gate Trig
Source return return
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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MS82665C Menu Tree (18/25)
—Panel Key————— Top menu .

Lower menues

Copy Cont
[ Copy Copy Cont
Printer
Plotter - Printer
HP2225 i W[ Paper Size
BMP file
To Memcard Ad
VP-600 23
Paper Feed (BSC/P)
Full
Size
Stop Print
) Quarter
Plot Magnity Size
Location :!.xz
Reser Printer
11 | Address
18
return
return
Copy Cont
Printer
Set up
* - LoGation
Flottes - P lotter Auto
Set up 0 n
* HP-GL [1 1
#]| swp file (e Save Hedia GP-GL 8]
Save Media Mem Card-1 *
(Uppex Paper
slot) Size £
Mem Card-2 . *
(Lower Location
Slot)
Item ' 13
Plotter
| =] 2ddress ’ 4]
18
return
return
Teturn : Pow{ Tzem
ALl
+ Set Printer/Plotter to hard-copy the screen. Set Trace
Printer/Plotter, Printer (model)/Plotter (model), Paper
Feed, Stop Printer, Plot Location Reset, etc. Seale
#1 Save the screen image data in memory card by BMP
format (MS-DOS bit-map data format).
raturn
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MS2665C Menu Tree (19 /25)

—~Panel Key—————Top menu

Lower menues

Copy izom

Color
Pacternl

Ltoler
Patrern2

Color
Pattern3

Color
Pattexni

Teturn

Brightness

1

€333

-

Compasice

racurn

Wormal

[ Sound ]| [Sound
" = Demodulate the received signal and monitor-output it from
the speaker. Select AM, Narrow FM, Wide FM. TV (voice)
Nateon and Volume.
arrow FM
wide FM
it
#1 Sets whether the coupled settings for RBW, VBW, etc., in
Volume - . i
. frequency and time domain, independent or common.
#2 Changes screen color pattern.
[ System | [System
- #1 Ez:‘Zi: Display —Bme{Tefine Cir
Parameter -
Independneg Display Change clr copy tolor
= s
Patteral Teem
color BackGround
. Patuern2
oo SWT Clock Disp Red
Hi-Lvl-Ree vim/d color L5
Fast Patternd Graen
. - 15
Power On Color
State Tatrerns alue
Erase * 15
Warm up Define —
Massage o User Coleor rerurn
1a | T
Syscem. regurn
v
H2 Change
Colar
Len
System Brightness Fom Scate =3[ St Date
Zex'o Span
Digiral Before Year
Anaten power Off
Recall Yonth Set Time
Memory
FreqDomain Hour
Lok Fixed Cay
Unleck Srace
Unlock hd Minute
Count Ser Time
20
Composice = = | |21 | Recail Second
Mode Memory No
1
recurn regurn
P18l
+ Set various modes of systems of this device.
Set Couple, Display. Color Pattern, Define User Color, Time Sweep, Power On zerurn
State, etc.

A-26

Tecurn




\MS2665C Menu Tree (20/23)
—Pane]l Key————Top menu

Cal

Cal

All Cal

Level Cal

Freg Cal

FM Cal

Pre- ¥
Selector
Tuning

Lower menues

APPENDIX A SOFT-KEY MENU

« Execute calibration. Select an item from All Cal, Level Cal, Freq

Cal, and FM Demod Cal.

-

2l 1

Cal

Freg Cal
Oon  Off

*

Cal status

Preslcty

Auto tune

Manual
-5

Preset

raturn

"
Mainte-
nance

1 _[2]

< Calibration status screen>
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MS2665C Menu Tree (21/23)
—Panel Key————Top menu i Lower menues

« Set interfaces for external devices to connect. Select RS232C,
Centronics or GPIB, and set the RS232C interface, GPIB address,

ete.
[ Interfa¢e | [Incerface
"
RS232C -] 5233 ¢
setup
GPIB Baud Rate
My Address - ) 4800
1
Parity
Evan
Connect te Data Bits
Cantreller 8bits
RS232C .
Connect to Stop bit
Pre/Plt Ibit
Cengronics
Cennect to
DPexipheral
GPIR
returm

+ Input a title to display on the screen.

[ Title | |Title
Comment: - OfF. ClOCk, Title
Title .
Edit Title <Edit Screen>
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (22/25)

—Panel Key—————Top menu t Lower menues
[ Mem Carda | Mem Caxd
Directory P Directory
- Trace - File Ope
#1 Format Display
- | Directoxry
Correction — /Mexc
. Dir Disp
- Diractory Detail
Mask ' e ® outline
BMP £ile
Template |jm——
* Delete
- Difine | —
Select Menus
Y Media File
raturn Protection
1 retumn
—
#| Formats memory card.
Apply peie| e dia
] ] return Mem Card-1
» Set Directory, Format and Media of the o topper
memory card, L2l slot)
- A - . Mem Card-2
Directory: Select a directory to display from (Lawer
Trace, Correction, Mask, Temnplate : slot)
and Define Menus.
File Ope:  Select an item from Display
Directory, Dir Disp, Delete and File
Protection.
553 DIA Tetuzn
PTA - ETZ return
Program BTA
* Run ETA
PTA Prog List FIa
Library 1 Yas
Stop
Cursor
up F2
Cont weo
Cursor
Do F3
Reset
Load
Fa
QEE
Ran
F5
ete
Y etc.
BT T st
(Next Page) [z 11 stc
IRETN
[l

*+ Set PTA (personal test automation) that can build an auto measurement system without requiring
external controllers.

PTA Program: Select one from Run, Stop, Cont Reset, Prog List, Load, etc.
PTA Library: Select one from Display/Run for the library program and Load/Check for the library file.

A-29



APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (23/25)

—Panel Key——-———Top menu

A-30

{Previouse Page)——————®

; Lower menues
PTA Lib
*
Library Jwe-| Lib Memoxy
Memory
" Cursor
Library up
File
Cursor
Down
- B
Bxetute (———— BwelTlib Exag
Run
Library
/Page
* Stop
Remove
return
Cont
return
Reset
ete
-/ Lih Remove
Yes
e {Tib File
Cursor
up
Cursox
Down
Load
return
File
/Page
¥
Check File e Check File
Libwary
raturn /Page
Teturn




MS2665C Menu Tree (24/25)

~Panel Key—————-Top menu - :

Define | Define

Def Manus

] Dafine e —

Menus

Select  »
Source
Lib Prgm

Lower menues

e e {TTE, Prgm

#2 Edit

Menus

*

Initialize
Menus

*
Load/Save
Def Files

Salect
Source
Menu

Slect
Dest
Menu

Down.

Set souree
into Dast

Next Page

Delete
Dest

xreturn

return

Edit Menu

Select
Source

Edit
F-key Menu

-
Edit
Menu Title

f——men e <Title edit screen>

— g <Title edit screen>

| Initialize

raturn

Yes

- PDef Files

Load
Def Menu
File

Display
Directory
/Hext

Dir Disp
Detail
Qutline

Save
Def Menu
File

Load/save
Media

Select ~*

APPENDIX A SOFT-KEY MENU

Media
Mem Card-1
P (Upper
Slot}
Mem Qaxd-2
{Lower
Slot}

return

* Set Define, Edit, Initialize and Load/Save.

return

#1 Define Menus: Select one from Source Menu, Source Library, Destination Menu, etc., and set
Definition/Delete for the user menu,
#2 Edit Menu: Select a source and edit Menu Title.
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MS2665C Menu Tree (25/25)
—Panel Key—+— Top menu ; Lower menues

Freset |

Preset

A-32

Preset
A1l

Praset
Sweep
Controll

Praset
Trance
Paramaters

Preset
Level
Parametexrs

Preset
Freg/Time
Parameters

= Initalize measurement parameters. Select one from All, Sweep, Trace, Level and
Freqg/Time.
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MS2667C/68C Menu Tree (1/25)
—Panel Key————— Top menu t

T.ower menues

APPENDIX A SOFT-KEY MENU

| Frequency | Prequency
. * Setitems related to frequency, including the center frequency, start/stop frequency,
enter . . -
Freq peak->CF, auto synchronization, and scroll step size, etc.
Starg
Fregq
stop
Freg
Pre-
Selector
Auto tune
Pre- v
Selector [ Preslcor
cuning
Autc tune
#1 cr #1 Sets frequency step size for changing center frequency.
Step Size
2 Manual
-5
Fragquency Freset
- —MS2667C—
‘Internal e Tnt Mix
Mix i Tac_Mix
- Auto Band
External 't —— | Bt Mix Auto Hand
Mix Ext Mix
- Ext Mix External Manual
Frequency [Freq otfset on  Off Band Sand 0 Manual
Offset Freq X Bond 2+ recurn
Offget Mixer Bias Manual
Seroll-» oo Off 0. 00v Signal 1D Band 1- Manual
Freq On Off Band 3+
Offget Mixer Lossg Manual
<-~Seroll OHz 15,00dB Band 1+ Manual
Band 4+
Center
Auto tume Freg
[ ET Soan Epan return
* Teturn
Incernal E
= = Mix return | 121 | |
pan pan
; E — MS2663C—
Span Extérnal I ETRE [T H
Miz return DL Mix e
Auco Band
Full Span Auro Band
Manual
Zero Span Band 0 Manual
Band 1+ (ne2)
Manual
Scroll-= _ . . Band 1- Manual
= Set frequency span items, including Band 3- (n=d}
frequency span, full span, zero span, Manual
<-8croll Band 1+ {nwl) Manual
frequency scroll, etc. Band 3- (n=g)
- | I
Scxoll P ScrollSrep
Step Size
ENE Ldiv regurn
recurn
[FTE
2div N ET
v
Sdiv N
10div
return
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MS2667C/68C Menu Tree (2/25)

—Panel Key—————— Top menu t Lower menues
[amplitude | Amplitude ——— Lvl Offset
* Ref Level
Reference offset
Level on  Qff Units Units
Ref Leval — | Log Scale
Peak-» RLV Offset dEm n
; o o0dm 10dB/div -] Lin Scale
10%/div
Ref Level dBuv
~ Qffaet 3AB/div
* 5%/div
Unitc dBmv v }
2d8/div
" 25/div
Log [ deuv{emt} W
Seale 14B/div
* - 14/div
Linear raturn Input -  — —
Sgale Impedance
EI |
return return
return
rmplicude [EY 2 1 11 recurn
Ref Level ——————— Bw»IRef Stap
Step Size
- iDiv \—p=-TDisp Line e Impedance
Display . I p—  Display |—e|Attenuator
Line Line 5¢ Ohm
- 2Div on  Off Marpal
Attenuator Disp Lane
Laval 75 Chm
5Div -50.0048 Auco
* 10Div
Tmped Marker
Trneformex Level
* manual Zbs Rel
#1 Correction
|21 1 1 return
returnm . return
return
- TrnsEormer
Trnsformer
(MALG21A}
on Off |—jme{Correctiomn Select - Media
#1 Sets correction (frequency-response em Gaxd-3
. q N ¥ P Correction | Corr-1 e {Upper
characteristics correction) function. on o=t ok slot)
" Corr Set Mem Card-2
Select Core-2 {Lower
Cory Display SLot}
Directory
Corr-3 fNext
Dir Disp
. X 3 Detail
» Setitems along the vertical axis of tazz-4 outline
the screen, including reference level, - . 53": .
orr Se
Peak->RLV, reference level offset, recurn setup  |—I Corr-5
measurement level unit, Log/Lin sorz E
. . Load/Save [
scale switching, reference level step return retumn Media recturn
size, display line, attenuator, 75 Q
. rerurn
1mpedance, transformer, frequency—
Iesponse correction, etc.
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MS2667C/68C Menu Tree (3/23)

—Panel Key—————Top menu

APPENDIX A SOFT-KEY MENU

: Lower menues

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 Anto,

* Set the manual/auto of video bandwidth, and auto (RBW, VBW
and SWP only) or all auto.

#2 Sets ratio of VBW to RBW when VBW is Auto.

* Set the manual/auto of sweep time, and auto (RBW, VBW and SWP only) or

i RBW | REW -
Marual
: L]
Auto
RE/$pan
Ratiec
on  0ff
RB/Span
Ratio
.01
RE, VB, SWT
Auteo
#]| »s11 aute
=
Manual
Auto
Filtex
Cff
Swee Sweep Time VB/RB
Time #2 Racio
Manual 1,0
RE, VB, SWT
Ruto 2uto
all ruto
RE,VE, SWT
211 mere all auto.
ALY muto
! Atten | Attenuator
Manual
auto
Rll Auto
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MS2667C/68C Menu Tree (4/25)
—Panel Key————-Top menu — ;

Lower menues

[ maxker | Markex + Set the selection of normal/delta/no marker, zone marker width, marker->, marker
Hermal search mode, display line, marker tracking On/Off, zone sweep On/Off, etc.
Markexr )
Delta #1 Selects whether to search for maximum (Peak) or minimum (Dip) value in
s zone marker.
vazkex #2 Toggles zone sweep On/Off. Usually, the zone sweep is Off. At On, the
ot sweep time is reduced by sweeping only the zone specified by the zone
marker.
zZone Width  fe—————rr——————f Zone Width
- Spot
Marker -» Marker -»
ET 1piv Mhz-» CF
Mir Func
Marker 284w Mer->RLYV
#1 Search .
Peak Dip Mkx
SDiv - CF
Step Size
" 10Div Delta Mkr
bisplay ' -> $pan | e/ Disp Line
Line Display
return Zone Line
-» Span cn Off
Disp Line
Marker Taturn Lavel
Tracking -50.00dBm
Ccn  Off
#H2 | Zone sweep
on  Off Maxkar
| 12y | | Lavel
2bs Rel
Muhi Marker
Marker Multi Mkx Mer List
Meltd Marker
Maxker List return
on  Off — On Off p——dy{lanual Set
. Change
#3 Highest 10 Active
S #3 Allocates up to 10 multi-markers
#4| narmonics Freq/Time marker sequentially from the peak level of the
b5, Rel 2 signal displayed on screen.
On with
Lewvel, Auto
abs_®el Select #4 Allocates multi-markers to the harmonic
* Off with . . -
Marker uto signals of frequency indicated by current
Lisgt Selact marker.
- #5 Manual return Clear A1l . .
set #5 Function allowing user to select only
mulii-markers necessary for
return
measurement.
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» Set multi-marker On/Off, 10 multi-marker, harmonic
multi-marker, listing of multi-marker values,
selection of necessary markers, etc.

#6 Select "absolute value” or "relative value
{display line)" to display marker level.
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APPENDIX A SOFT-KEY MENU

MS2667C/68C Menu Tree (5/25)
—Panel Key—~———Top menu ‘

‘ Lower menues
s meak * Set maximum level search, next peak, next right peak, next left peak, Marker->,
peak minimum level search, next minimum level, search level resolution, threshold
Seaxch level On/Off, etc. C
Next Paak
Next Right
Peak
Next Left
Paak
Normal
Maxkex - Thrashold
Dalta ) Thresheld
Markexr on Cff
[l | Search
Above
Below
Dip
41 pip #1 Searches for minimum (Dip) level.
Search
. #2 Sets peak-search level resolution.
Wext Dip Threshold . .
Level
-50.00 dBm
return
#2 | resclutien
1.23 48
Threshold
Maxker ~» - | Maxker ->
| ]2] Mkz'-> CF
Makrer . Mkxr-»RLV
Peak Marker ==
Search Mkr
MRr-> CF " -» CF
Step Size
Micr=>RLV pelta Mkr
-> Span
Mk
- OF Zgne
Step Size -» Span
Delta Mkr return
«> Span
Zone
~> Span

* Set marker value -> center frequency, marker value -> reference level, marker
value > CF step size, delta marker-> span, zone marker -> span, etc.
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MSE2667C/68C Menu Tree (6/25)

—Panel Key——— Top menu

Single

Comtinuous
Single

A-38

Peak
->CF

Peak

->RLV

Us

er

Usexl

User2

Tsexr3

fzl |

131

Lower menues

» The soft-key menu defined by the user is displayed.

(See "User Define".)
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MS2667C/68C Menu Tree (7/25)
—Panel Key—+————Top menu j

[ mMeasure | Measure

*

Lower menues

#]| rrequency - Fren Count
Count
» Count On
H#2 Noise
Measure
f
#3| o/ ratio
Measure
Channel ~
# Powex
Measure
Count Off

Off

21 11

+ Perform measurement according to various applications:

Measure marker frequency with a high resolution.
Select resolution from 1 kHz, 100 Hz, 10 Hz and 1 Hz.
Measure the noise power within zone marker.

#1 Frequency Count:

#2 Noise Measure:

#3 C/N Ratio Measure:

#4 Channel Power Measure:

_’- Noise Meas

Meas On

off

Feturn

- /N Meas

Meas On

OFE

return

’

Setup

"

return

L[l Power

APPENDIX A SOFT-KEY MENU

CountSetup
Resolution
1kHz

100Hz

10HzZ

1Hz

return

Meas On

Off

Correction
Faotor
0.00dB

return

Measure 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.
Power with in the band indicated by zone marker is measured. It is possible to set an

arbitrary calibration value.
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MS2667C/68C Menu Tree (8/25)

—Panel Key————— Top menu : Lower menues
Measure
#5 0CC BW e M T0C e BW P OEW Setup
Measure Method
* Exacuts N% of Pur
#G | Add ch pur xdE Down
Measure
* ¥% Ratio
##7 Mask f— 99 ¥
xd8 Value
10 dB
w
Setup
Off
1 J2] | retuzn return
P | Adj ¢h Pur

#5 Occ BW Measure:

#6 Adj ch pwr Measure:

#7 Mask:

A-40

Execute

ACP SetupZ

RCP Graph
on  QOff

ACE Setup3

Ch Center
Line
on Off

Eoth
Chapnel

Ch BW
Line
on  0ff

Upper
Channel

(Next Page)
Ch Sepa-1
12.5 kHz
Sk sepa-2 {575 Sarupl
25.0 kHz P
R:Total
Ch Bw
Power
8.5 kHz
*
gat R:Ref
]
o Level
e R:Inband
return
Ch Power
Inkand
Ch BW

£.5kHz

Inband
Ch BW Line
tn  Cff

Lower
Chanmeal

return

21 1 |

Qff

Measure the occupied bandwidth. ‘
Select the X dB DOWN or N % of POWER mode.

Measure 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.

Set 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.

return




APPENDIX A SOFT-KEY MENU

MS2667C/68C Menu Tree (9/25)

—Panel Key—+———Top menu : Lower menues
(Previous Page)~——————m-Wask neas ~—JlSeTect
W
Check Magkn2 P | Line
Fasg/Fail Limit 1
* Uppexr
Mask-2 7 on  0Off
Limitt 1
- * Lowexr
Select Mask-3 = On Off
Mask Table Limit 2
- * Upper
Move Mask Mask-4 i Oz GEE
Limit 2
M * ! Lowex
Setup = Mask«5S — on  Off
Mask Table
return Teturn
xeturn
— - Move Mask
Move x
12.34 kHz
—=-{ Select
Move ¥y
5.12 48 Magk-1
Mask-2
Update
Mask Table Mask-3
Cancel
! Mask-4
return
Magk-5
b [ Sexup Mask return
-
Selegt i
Magk Table
Level
2bsolute
Relativa
weke vp g <Mask Edit Screen>
Mask Table
Load/Save —-1edia
Mem Card-1
Load {Upper
* Mask Table Slot)
Laad/Save Display Mem Card-2
Mask Table Directozy {Lowax
/Next ' slot)
return Dix Disp
Detail
Cutline
Save
Maak Table
*
Load/save ——
Media
return raturn
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MS2667C/68C Menu Tree (10/25)

Lower menues

—Panel Key——— Top menu :
Measure ——y={ Select
#8 Time ——————————— Temp_Meas Tewmps1 - Tine
Template Limic I
* Check * Upper
#O Burst Pass/Fail Temp-2 — on  Qff
REwvg Power Limit 1
- Lowex
Temp-3 — on  Cff
* Limit 2
Select - * Upper
Temp Table Temp-4 — on  Off
- Limit 2
Move " Lower
Template Temp-5 - Qn CLE
Setup —
Off Temp Tl raturn
I 1 31 | " Tetunn return
a
(NGXE Pa"e) - TMove Mask
Move x
0.00 msec
Mgve Y
~l.24 d5
—- Select
Temp=1
Update
Temp Table
Temp-2
Cancel
Temp-3
recunm
Temp-4
$erup Mask
* Temp-5
Select  —
Temp Takle
Level rewirn
nbsolute
Ralative
Make Up L
Temp Table
Load/Save Media
Mem Cazd-1
Load {Uppex
" * Temp Table Slot)
- A Load/Save Display Mem Card-2
#8 Time Template: Set Standard Line of the time domain Temp Table Dizectery (Lovex
and judge Good/NG in relation to the Hext Slot}
N return Dix Disp
standard line. Select Template Table, petail
Template Movement, Measurement Outline
Mode, Template Table Preparation, save
Load/Save of Mask Table, eic. Temp Table
‘Load/Save [
#9 Burst Avg Power: Measure the mean power of burst signals Hedia
in the time domain. Select the start/end — cerurn
points.
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MS2667C/68C Menu Tree (11/25)

—Panel Key————— Top menu t

(Previous Page)y—————»]

Bursgt Pwr

Execute

Staxt
Point
109

Stop
Point
100

return

Lower menues

APPENDIX A SOFT-KEY MENL
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MS2667C/68C Menu Tree (12/25)

—Panel Key—————— Top menu

’ Lower menues
[ Recall | - [Recall
Reg-1 Regall
ABCDEFG Reg-7 Recall
i RECDEFG Recall Recall
Reg-2 £xom Recall
Reg-8 Inc.Regsty £rom
Display Mem Card
Reg-3 #]_ Dirgctory Display
Reges /Hext Directory
o /Hext
Reg-4 Dir Disp
ag-
® Reg-10 Detail
' Outline
Reg-5
Reg-1l
*
Reg-& |
? Reg-i2 Recall T
) ela Mam Cardel
T #2| Recall " (pper
IEIE Items Recall — A
l l E1 Items All Mem Card-2
L1 1 lal Trace & {Lowexr
Parametar Slot)
Rl T &P
-»View,
Parametexr
Parametex
except
Ref Leval
returm
r¥eturn

« Read out trace waveform/parameters from the internal memory or memory card. Select recall addresses.and
media‘items, and display file directories.

#1 Displays list of internal-memory directories.

#2 Specifies items to be recalled
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(trace waveform, parameter, tc.).




MS2667C/68C Menu Tree (13/25)

APPENDIX A SOFT-KEY MENU

Lower menues

—Panel Key—+——Top menu
Save
Recall ] Save P * Save trace waveform/parameters to the internal memory or memory card.
to Select saved media, and display file directories.
Ink, Reqatr
Display
Directory
[ext
[EY
Save
Save
to
Mem Card
Dasplay
Directory
/Next
Dir Disp
Ditail
Outling
Save - Save Media
Media Mem Cazd-1
{Upper
Slot})
Mem Card-2
e {Lowar
S1lot)
Save
Save
BMP file
to Memcard
Digplay
Directory
/Next
Dir Disp
Detail
Cutline retuEm
1L
Save
Media
L]
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MS2667C/68C Menu Tree (14/25)

—Panel Key——————— Top menu 1 Lower menues
I A/B ] [Trace 2B . ——{ Trace Move
Trace A Aw>B
Trace Calg —-{ Rof Line
Trace B B->3 Normalize
{&~B+DL) Top
- . on Off
Trace Ae=-»B
#1 Move ] Moddle
#2 Trace A+B->A
calc A-B-=h B Bottom |
" on CEff
Storage w
Ref Line
Detection return
a1
return return
-t Storage .
Normal
- Storage
Max Hold = ) Hold Count Avg Count
Cumlative Sweep Averaging
* Count: Count
Miz Hold 256 256
Cverwrice hvg Mode
* Endless Stop
Average e Sweep Non-Step
stop
Stop stop
View
Continue
Continue Continue
return
Restart
12l 1| Restart Restaxt
return
Trace A,B - Detecticn EY ' retuzn Teturn
Trace AonE Nermal
Active
Trace Pos Peak
A B
sanple #1 Trace Move: Conduct movements A->B and
B->A, switching between A and B,
Neg Feax and A+B operation.
i #2 Trace Calc: Select A-B+DL corrective opera-
#3 Storage  [— ! . N
tion, A-B operation and Ref Line.
#4 | Dectection ratn
#3 Storage: Select a storage mode from Nor-
|12l mal/Max Hold/Min Hold/Average.
_ Set Sweep Count, Rewrite/Over-
+ Select Trace A/B, movement between Trace : _ write, Stop Continue, Restart, etc.
A/B, sum/difference operation between Trace
A/B and Ref Line, and designate the storage #4 Detection: Select a detection mode from Nor-
and detection modes and Active Trace. mal/Pos Peak/Neg Peak/Sample.
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MS2667C/68C Menu Tree (15/25)

—Panel Key————— Top menu

A/B.ABG

[ K, B

|

A/B,R/BG

A/B

#1 {ReB}

A/B
{A>B)

A/BG
(R<BG)

A/B
{A¥BG)

Sweep
Control

APPENDIX A SOFT-KEY MENU

Lower menues

* Simultaneously display two waveforms, namely Trace A and Trace B or Trace A and
Trace BG (peripheral spectrum containing Trace A). The large display is Main Trace
and the small one is Sub Trace; select which to display as Main Trace (or Sub Trace).
Sweep Control: Set Stop/Continuous/Restart for sweep and Stop/Write for Sub

Trace,

Sweep Catl

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 1s the larger at
this time.
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MS2667C/68C Menu Tree (16/25)
—Panel Key————— Top menu :

[ TLime ] Trace Time

Delay Time
10.0 ms

Time Span
200 us

(waveform).

Trigger
Freerun
Triggered

Trigger
Source

-

*

Storage

Detection

w

21 1 1

Trace Time

*

FM Moniton

FM Monitoxr

Lower menues

FM Monitor
on  Off
Range
EkHz /Div
-
##1 Expand Erpand
Zone Start
Point
100
Denmad Zone Span
Coupling Point
AC DC 50
Expand
| ]2]. return Zone
o Qff
AfTime
Time A/Time _ Expand
B/ Time on  off
#2|  (acTime)
A —
A/ Time Sweep Cntl
(A>Time}
Sub Trace
Write return
sub Trace
View
Step
Continue
*
Sweep
Restaxt
Congrol
return

A-48

* Set to the zero-span time domain display. Set Time Span, Trigger, Trigger
Source, Storage, Detection and FM Monitor On/Off, and select Expand

{Same as "Trigger Source' menu in Trig/Gate key)
(same ag "Storage Mode" wenw in A,B key)
(Same as "Det Moda' memu in A,E kay}

#1 Zooms in time-domain waveform
display.

#2 Displays trace-A waveforms in
frequency domain and time
domain simultanecusly at top and
bottom of screen. The time-
domain display is the larger at this
time.

* Simultaneously display waveforms of Trace a and Time Domain.
Which to display as Main Trace (or Sub Trace) can be selected.
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MS2667C/68C Memn Tree (17/25)

—Panel Key—t—————Top menu : Lower menues
Trigger Trigger
/Gate Trigger
Freerun
Triggered
Trigger — me———lScurce
Source -
Vvideo e Trig Video
#1 ) High, Middle, Low
* . Trig Level
wide IF -S04 ——{wWide IF
Trace Time Video Wide Trig Ext
* Trig Level
Exvernal High i -10 to 10V
. Delay Time
10.0 ms
TLL
Time Span
200 us
2] | Line
Gate I‘fig Slope
return Rige Fall Trig Level
Gate Sweep -5V
on  Off return .| Trig slope
* Rise Fall Trig Slope
#7| cate sevup ——— e [Gare setup Rise Fall
recurn
Gate Delay return
Stop . 0 us
Gate
Length
E x 10 - . ) .
Resrast = #] Trigger Source:  Select a frigger source from Video, Wide IF
" Gare End Video, External.
TRace Time —— = B | #2 Gate Setup: Set gate conditions including Gate Delay,
: Gate Length, Gate End and Gate Trig
Trace & - Source.
| ]2] Gate Trig Tource
Source
return
Wide IF e Wide IF Trig Ext
Video
! Trace Time * Trig Level -10 to LoV
Extarnal High
Delay Time
10,0 mg TLL
Time Span
200 us
Trig Level
Trigyex Terurn -5.0V
Freexun ’
Triggered Trig slope Trig Slope
* Rise Fall Rizg Fall
Gate Trig
Source return return
return
= Set gate functions for controlling the sweep start trigger and the

writing of waveform data. Set the rigger mode, trigger source,
trace time, delay time and time span. Select On/Off, Stop and
Restart of Gate Sweep.
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MS$2667C/68C Menu Tree (18/25)

—Panel Key—+————Top menu

Copv Cont

| Copy | [Copy Cont

Frintex

Plotter

BMp file
To Memcard

Papex Feed

Stop Print

Plot
Logation
Reset

Ry

Copy Cont

-

Printer

Set up

*

Plotkar

Printer

HP2225

VE-600
{ESC/P)

Magnify
132

Printexr
Address
18

returm

Set up

*

H1| zve file —— ]

Save Madia

Save Media

Mem Card-1

{(Upper
Slot})

Mem Card-2
{Lower
Slot}

recurn

* Set Printer/Plotter to hard-copy the screen. Set

Printer/Plotter, Printer (model)/Plotter {(model), Paper
Feed, Stop Printer, Plot Location Reset, etc.

#1 Save the screen image data in memory card by BMP
format (MS-DOS bit-map data format).

A-50

Lower menues
Paper Size
A4
A3
Full
Size
Quartexr
Size
return
p————J3- Location
Plotter Auto
oou
HE-GL 0 [}
GP-GL 1]
Paper
Size 0]
*
Location
«
Item []
Ploctexr
nddress 3]
18
raturn
return
= Irem
a1
Trace
scale
Teturn
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MS82667C/68C Menu Tree (19 /25)

—Panel Key————— Top menu

[ Sound” | [Sownd }
a » Demodulate the received signal and monitor-output it from
the speaker. Select AM, Narrow FM, Wide FM, TV (voice)
I and Volurne. .
Wide P
off
#1 Sets whether the coupled settings for RBW, VBW, etc., in
volume - . .
5 - frequency and time domain, independent or common.
#2 Changes screen color pattern.
[ System ]| [Svstem
- #1 zz;ii: Pisplay — [ Cetine Cix
a an Parameter 3 oy * .
Incepen i Display g8 to¥ Copy Color |me————{j{ Copy from
Display et Colox P:L:z:m Colox
Patternl Ttem Parrernl
BackGround
Celor Coloxr
Auto SWT Clock Disp Zoprore? Red pattern2
Hi-Lvl-Age v/mid Solon = Color
Fast Fattern3 Gresan Patternd
v 15
Power On Coloxr Color
State Patternd Blue Darterns
Erage * 15
Waxm up Define e—
Message User Color return
| 1 i ! return
System return
W return
E-9) Change
Color
*
LCD - B ightness
System Bxightness Fon Frate Set Date
Zero Span 1
Digital Befors Yaar
Analog Power Off 2
Regall Menth Set_Time
Fregoomain " Hemory Hour 3
Lock Set Date Fixed Day .
Tnlock State
tnlock * Mimute 4
Count Set Time
20
I f2l | Recall Second OEE
Memory No
1
raturn
return re':urn‘
11 13]
« Set various modes of systems of this device.
Set Couple, Display, Color Pattern, Define User Color, Time Sweep, Power On recuEn
State, etc., '

Lower menues

APPENDIX A SOFT-KEY MENU
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MS2667C/68C Menu Tree (20/25)

—Panel Key—————— Top menu t Lower menues
1 cal ] [ea « Execute calibration. Select an itemn from All Cal, Level Cal, Freq
A cal Cal, and FM Demod Cal.
Level Cal
Freq Cal
i Cal
Pxe- *
Selector
Auto tune
Pre- *
Selector - Eresletr
Tuning
11 | Aute tune
Manmual
-5
Prasat
Cal
Freg Cal
on CfL
return
cal status - <Calibration status screen>
Mainte-
nance
1 12]
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MS2667C/68C Menu Tree (21/25)
—Panel Key—+———Top menu

Lower menues

= Set interfaces for external devices to connect. Select RS232C,
Centronics or GPIB, and set the R8232C interface, GPIB address,

etc.

[

Interface |

Interface

-
RS232C
Setup

GPIB
My Address
1

Connect to
Controller
R§232C

Connect to
Pxt/Plt
Centronics

Connect to
Periphexral
GPIB

-]

RS232C

Baud Rate
4800

Paricy
Even

Data Bits
shits

Stop kit
1bit

return

* Input a title to display on the screen.

Title |

Title

Commant.
Tigle

Edit Title

- Off. Clock, Title

= <Edit Screen>

APPENDIX A SOFT-KEY MENU
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MS2667C/68C Menu Tree (22/23)

—Panel Key—— Top menu . Lower menues
[ Mem Card | Mem Card
Dizestory Di.nectony
* Trace P File Ope
#1 Format Display
- -  Directory
Correction |——- ' /Hext
Dir Disp
* Dizestory Detail
Mask — * Qutline
BMP file
Template ]
#* Delete
* Difine e
Select Menus
Media File
raturn ' Protection
121 | return
— Rl
#1 Formats memory card.
2pply | g lwedia
- . return Mem Card-i
» Set Directory, Format and Media of the : (Doper
memory card. |12} slat)
. o . . ' Mem Card-2
Directory: Select a dn'ectgry to display from toar
Trace, Correction, Mask, Template $lot)
) and Define Menus.
File Ope: Select an item from Display
Directory, Dir Disp, Delete and File
Protection.
[ PTA | FTa . Teturn
PTA Je-| DTL return
Progran PTA
- . Run PTA
BT Prog List PTA
Library £l Yes
Stop
Cursoxr
Up F2
Cont Ne
Curson
Down F3
Reset
Load
F4
Qff
Run
F5
etc.
etc.
EY e
(Next Page) [ 120 1 1 ewe
| | I3 ]
Y

* Set PTA (personal test automation) that can build an auto measurement system without requiring
external controllers,
PTA Program: Select one from Run, Stop, Cont Reset, Prog List, Load, etc.
PTA Library: Select one from Display/Run for the library program and Load/Check for the library file.
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MS2667C/68C Menu Tree (23/23)

—Panel Key——— - Top menu :

(Previouse Page)——————————#

APPENDIX A SOFT-KEY MENU

Lower menues
PTA Lib
-
Library e Lil> Memory
Memory
* Curser
Library Up
File
Cursor
Dowrl
¥
EXECUte  fe—l TiL Exec
Run
Library
/Page
* Stop
Remove
weturn
Cont
return
Reget
ste,

L »l7ib File

- Lib Remove
Yes
Cursox
op
CQursor
Down
Lead
return
File
/Page
*
Check File (e——e] Check File
Likrary
return /Page
return
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MS2667C/68C Menu Tree (24/25)

| Define

#1

#2

Lower menues

—Panel Key-t=———=Top menu 1
Define
-
Define ——————— = Daf Menus
Menus Selagt *
* Source — LS L
Edit Lib Prgm '
Menus Select Up
Source
Menu
Slact Down
* Dest
Initialize Menu
Merus Next Page
- St sounce
igad/Save = into Degt
Daf Files
Delete
Dest
return
return

e i Tdit Memu

Select
Source

Bdit

F-key Menu

Edig

Memu Title

retuxnm

L——————————P»-Def Files

Load

File

Def Menu

Display

JHext

Directory

Detdil
cutline

Dir Disp

Save

File

Daf Menu

Select

Media

Load/save

*

- <Title edit screen>

e <Title edit screens

Initialize

Yes

Media

Mem Card-1
{Upper
Slot)

Mem Card-2
{Lowex
Slot)

No

Tetwn

» Set Define, Edit, Initialize and Load/Save.

#] Define Menus: Select one from Source Menu, Source Library, Destination Meny, etc., and set

#2 Edit Menu:
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Definition/Delete for the user menu.

Select a source and edit Menu Title.

retunn
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MS2667C/68C Menu Tree (25/25)
—Panel Key———— Top menu f

[ Preset |

Preget

Logal

Preget
211

Preset
Sweep
Controll

Preset
Trance
Parametexrs

Praset
Level
Parameters

Praset
Freq/Time
Parametexs

Lower menues

APPENDIX A SOFT-KEY MENU

+ Initialize measurement parameters. Select one from All, Sweep, Trace, Level and

Freg/Time.
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APPENDIX B
KEYWORDS INDEX

The following lists the main keywords used in this operation manial and the number of the pages on which they are used.
Use 1t to search for the soft keys, function descriptions, etc.
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APPENDIX B KEYWORDS INDEX

[KEYWORDS INDEX]

Keyword

Page

Keyword Page
—CF 3-22
—RLV 3-22
«Scroll 2-6
1 div 2-6 3-4
10%/div, 10dB/div 2-10
500,750 2-16
#* 3-14

Ay AonB 5-8

. ABG 5-11
AlTime 5-14
A+B—A 5-6
A-B On Off 57
A/B, A/IBG 5-9
A/BG 5-9
A<Time 5-14
Above Below 3-21
Abs 3-10
Absclute Value 3-10 3-12
ACor DC Coupling  5-30
Active Marker 3-13 3-14
Active Trace 3-8
Active Trace A B 5-8
Address 11-6
add - 5-6
Adj ch pwr Measure  13-6
Adjacent Channel Leakage Power
13-6 13-28

All Auvto 7-4
All Cal 8-4
All Trace&Parameter  10-9
AM 11-12
Atten 7-8
Attenuator 2-16
Auto mode 7-5 7-7 7-8
Auto Select 3-14
Auto SWT 9-10
Auto tune 4-4

B)

&

Automatic Calibration Function  8-3

Automatic Tuning 4-4
A>B 5-9
A>BG 5-9
Average 5-15 5-17 5-18
averaging 5-20
Averaging Count 5-18
Averaging Fuanction 5-18
averaging function 5-19
Avg Mode Stop Non-Stop  5-18
A—>B 5-6
A<>B 5-6

- Back Ground (BG)  4-4
Before Power Off 9-10
before the trigger 5-12
Below 321
BG zone 5-4
Blue 9-8
Bottom 5-7
Burst Average Power  13-7
Burst Avg Power 13-7
burst wave 6-15
burst wave gate control signal " 68
B—A 5-6
C/N Ratio 13-5 13-8
C/N Ratio Measure 13-5 13-8
CAL 8-3
Cal Status 8-4 .
Calc . 5-7
calculates the average data 3-18
Calibration Function ~ 8-3
Carrier-Off 13-27
Center 2-3
CF Step Size 2-6
Ch BW 13-6
Ch Sepa-1 13-6
Chack Pass/Fall 13-6
Change Active Marker 3-14
Change Color 9-8



Keyword Page
Check File 12-5
Check Pass/Fall 13-6
Clear 12-9
Clear All 3-15 -
Clock Disp 9-6
Color Patern 9-7
Comment 11-11
Composite Out 9-10
Connect to Controller 11-7
Connect to Pri/Plt 11-7
Continue 5-10 5-17
Continuous 6-3
Continuous Sweep Mode  6-3
Copy 1-9
Copy Color Pin 9-8
Copy Cont 1-9 114
Corr-1 8-8
Correction 2-17 87
Correction Coefficient 2-17
correction factor 8-8
Count 13-4
Coupled Common 9-4
Coupled Function 7-3
Coupled Function Common  9-4
Coupled Independent 9-4
Cumulative 5-16 5-17
current marker 3-4 3.7
Cursor Down 12-4 12-5
Cursor Up 12-4 12-5
D)y Date 9-11
dBc/Hz 13-9
dBm/ch 13-11
dB uv, dBmV 29 2-11
DC coupling 5-30
Define 12-6
Define Menues 12-6 12-7
Define User Color 9-8
Delay Time 5-12 6-10
Delete 10-11 12-9
12.7

Delete Dest

APPENDIX B KEYWORDS INDEX

Keyword Page
Delta Marker 3-8
Delta Mkr—+Span 3-25
Demod Coupling ACDC  5-30
destination 12-7
Detail 2-17 10-7 10-8
Detecting Peaks 4-3
Detecticn 5-12 5-23
Detection Mode 5-22 523
digital averaging 3-20
Dip 3-9
Dip Search 3-19
Dir Disp Detail 10-5
Dir Disp Cutline 10-5
Direct Plotting I1-3
Directory 10-10
Directory Display Screen  10-6
Directory/Next 10-5
Disp Line Level 3-21
Display 9-6
Display Directory 2-17 10-3
Display Line 3-10 3-21
display line 5-7
Display modes 5-3
Display Type 9-6

E) Edit Menu 12-6
Edit Title 11-11
Entry area 1-4
Expands and displays 5-12
EXI to EX5 12-4
Execute 12-5 13-5 13-7
Executing Hard Copy  11-8
Expand 5-12
Expand On 5-28
Expand zone 5-4
Expand Zone On Off  5-28
expansion zone 5-28
External 6-9
External Mixer 14-3
External Trigger 6-8
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Keyword Page Keyword Page

F) File 10-11 I Impedance transformer 2-16
file deletion 10-10 Independent 9-4
File Directory 10-8 Initialize Menues 12-6
File/Page 12-5 Input Impedance 2-16
Filter Off 7-7 Insert 12-9
Fixed State 9-10. instantaneous signal level 35-24
FM 11-12 Interface "1-9 11-7
FM Cal 8-4 Item 9-8 11-6
FM Monitor >-12 330 L)  Leakage Power Measurement 13-27
Format 10-10 Level Abs Rel 3-12
Freerun 6-5 Level Cal 8-4
freerun or trigger sweep 5-12 Level Correction 2.7
Freq/Time Abs Rel 3-12 Level Frequency 2.17
Frequency 13-4 Level Frequency Correction Coefficient
Frequency Count - 1-8 Level Range 2.9
Frequency deviation 7 5-4 3-30° Library File 12-5
frequency domain 5-5 5.6 Line 6-10
Frequency drift 6-13 Line Trigger 6-10
Frequency Measurement 13-4 Linear Scale 2-10
Frequency range 4 Load Corr Set 2-17
frequency spant0 0 5-26 . Load/Save Def Files 126
Full Size 11-6 Location 11-6
Full Span -8 log scale 2-10

G)  Gate Control Signal 6-17 M) MAIG2IA 216
gate cursor 6-19 Magnify 1x 1 11-5
Gate Delay 617 619 Main Trace 5:9 511 5-14
Gate End Int Ext 6-18 Manusl 311 7-7
Gate Length 6-19 Manual setting 7-5 7-9
Gate Setup 6-18 marked by an asterisk  1-6
Gate Sweep On Off 6-18 marker 3.3
Gate Trig Source 6-18 MARKER FUNCTIONS ~ 3-3
GP-GL 11-6 Marker Level Abs Rel  3-10
GPIB interface 11-3 Marker List 312
GPIB My Address 11-7 Marker Mods 3.7
Green >-8 Marker Off 39

H)  Harmonics 3-12 Marker Search 3-9 3-16
Highest 10 3-11 Marker Search Peak  3-9
HP-GL, GP-GL 11-6 Marker Tracking 6-13
HP2225 11-5 Marker Values 3-22



.
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APPENDIX B KEYWORDS INDEX

Keyword Page Keyword Page
Mask 13-6 Normarize (A-B+DL) On  5-7
MASK Creation Screen 1336 0) observation of harmonic waves  3-24
Max Hold s Oce BW Measure [3-5 13-18
Measure 1-8 133 Occupied Frequency B andwidtﬁ 13-18
measure envelope 24 off with Auto Select ~ 3-14
Measuring Noise Power 13-4 Offsetting 514
Measuring Occupied Bandwidth  13-3 Outhine 217 107 108
Media 217 Overwrite 5-8 5-16 5-17
Mem Card 10-10
Memory Card 10-7 P) page learning function 1-8
Memory Directory 10-6 Paper Feed 11-4
Menu On/Off 1-5 Paper Size 11-6
Middle 5.7 Parameter Display 9.6
mistake 1-3 Parameter except RFL.  10-9
mixer level 7-9 Pass/Fail Judgment by Mask 13-6
Mkr—CF 3-23 PDC 13-20 13-28
Mkr—CF Step Size 3-24 Peak—CF 4.5
Mkr—RLV 3-23 Peak—RLV 4.5
monitor function 11-12 Peak search 3-16
More key 1-6 Peak Signal 4-4
Maove 5-6 PHS 13-12 13-14 13-25
Move Mask 13-6 Plot Rocation Reset 11-4
Move Template 13-7 Plotter 11-4
Moving the Measurement Point ~ 4-5 Plotter Address 11-6
Moving the Trace 5-6 Plotter Setup 11-4
MS-DOS format 10-10 “Pos Peak 522 523 524
Multi Marker 3-11 3-14 Post-trigger 6-11
Multimarker Off 3-15 Power Measurement  13-11 13-15
N) N% of Power 135 Power On State 9-10
Pre-trigger 6-11
Narrow EM 1-12 Preset 1-3
Neg Peak 5-22 5-23 5-24 Printer 114
Next Dip Search 3-20 Printer Address 11-5
Next Left Peak 3-18 Printer Setup 114
Next Pealc 17 Prog List 12-4
Next Right Peal 18 Protection 10-11 -
Noise Measure 13-4 13-10 PTA 123
Non-Stop >-18 PTA Library 125
Normel 15 517 5-22 PTA Program 12-4
323 524 PTL language 12-3
Normal Marker 3.7
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Keyword . Page Keyword Page
Q)  Quarter Size 11-6 Select Ttem 9-8
R) Range 2kHz/Div 530 Select Marker No 3-14

RB. VB. SWT Auto 7d Select Mask Table 13-6

RB’W ’ ot Select Media 10-10

Recall 10.7 Select Source 12-7

Recall Tiem 10-7 10-9 Select Temp Table 13-7

Recall Media 1027 Selecting a Plotter 11-4

Recalling From Memory — 10-7 Selecting a Printer 1-4

Red 9.8 Set Date 9-11

Ref 10-9 Set source into Dest 12-7

Ref Level Offset 2-15 Set Time >-11

Ref Level Step Size 2-13 Setiing Interface -7

Ref Line 5.7 Setting Parameters 3-22

reference marker 3.8 Setting Reference Level 2-12

Rel ' 310 3.12 Setting Time Domain  5-26

Relative Value 3-12 Sewp 13-5

- Setup Corr 2-17 88

Remove 12-5

. SIGNAL SEARCH FUNCTION 4-3

resolution 3-20

resolution dB 1.20 Signal Tracking 6-13

Restart 510 5-17 618 Single 63

RS-232C interface 11-3 Single Sweep Mode 6-4

RS232C Setup 11-7 small display 59

Run 12-4 SOUND 11-12

Sound Monitor 11-13
3) SN 5-19 Source 12-7

S/N mmprovement 5-20 Span 2-3

Sample 5-22 5-23 3-24 Spot 3.4

sample point 5-24 spot marker 3-5

Save 10-5 Spurious Radiation Strength13-22

Save Corr Set 2-17 Start 2.3

Save to Mem Card 10-5 Start freq 2.5

Saving to Memory 10-5 Start Point 13-7

Scroll— 2-6 7 Step 3.4

Scroll Step Size 2-6 Step Size 9.4

scrofled and selected  3-14 Stop 2.5 310 53-17 6-18

Search 3-2]1 43 Stop Continue 5-18

Search Above Below  3-21 Stop freq 2-5

Search Resolution 3-20 | Stop Non-Stop 5.18

Select Corr 2-17 88 Stop Point 13-7

Select Dest 12-7 Stop Print 11-4
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Keyword Page
Storage Mode 5-15 5-17
Storage 5-12 3-17 5-18
Sub Trace 5-11 5-14
Sub Trace Write View 5-10
subtracts 57
Sweep Mode 6-3
Sweep Time 7-4
Swp Contl 5-10
system 94
system parameter 9-3
SYSTEM SETTING -3
system variable 12-4
Ty  threshold 321
Time Gate Function — 6-14
Time Span 5-12 5-27
Time Template 13-7 13-31
Title 11-11
title edit screen 12-9
Top 5-7
Tr-Time 5-12
Trace A 5-5 6-18
Trace Aon B 5-8
Trace B 5-6
Trace Calc 5-7
Trace Computation 5-7
trace memories 5-24
Trace move 5-6
Trace Time 5-4 5-12 6-18
" Tracking 6-13
. Trig Level 6-8
Trig Slope 6-8
Trigger Freerun 5-12
trigger level 6-8 6-11 6-17
Trigger Mode 6-5
Trigger Source 5-12
trigger source 6-6
Trigger/Gate 6-7
Triggered 6-6
Tune 4-4
Type-1 9-6

APPENDIX B KEYWORDS INDEX

Keyword Page

)  UNCAL 7-6
Unit 2-11
User Color 9-7
User-Definiticn Operation 12-8

vy WV 2-9 2-11
VB/RB Ratio 7-7
VBW 7-7
Video 6-7
video filter 5-20
Video Trigger 6-7
View 5-16 5-17
Volume 11-12
VP-800 11-5

W) W 2-9 2-11
Wide FM 11-12
Wide IF Video 6-8 13-23
Wide IF Video Trigger 6-8 6-14
write protect 10-11

X XdBDown mode 13-5

) Yes No 12-4

Z}  Zero Span 2-8 526
Zone Marker 3-4
zone marker 3-26 5-28
zone marker width 3-5 3-26
Zone—Span 3-26
Zone Span Point 5-28
Zone Start Point 5-28
Zone Sweep 6-12
Zone Width 34
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Head office address was changed

Head office address on the back cover was changed. Please substitute it as the following address.

Anritsu Corporation

1800 Onna, Atsugi-shi, Kanagawa, 243-8555, Japan
TEL: +81-46-223-1111

22 September 2003






Anritsu Service and Sales offices

» Argentina

MULTIRADIO S.A.

Av. Cordoba, 4860 Buenos Aires,
C1414BAT, Argenting

TEL: +55-4779-5522

FAX: +55-4779-5510

+ Brazil

ANRITSU ELETRONICA LTDA.
Praca Amadeu Amaral, 27-1 andar
1327-010-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, Ric de Janairo, RJ, Brazil
TEL: +55-21-2527-6922

FAX: +55-11-2537-1456

+ Canada

ANRITSU ELECTRONICS LTD.
(HEADQUARTERS IN OTTAWA CFFICE)
700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C8, Canada

Toll free: 1-800-ANRITSU (267-4878)
TEL: +1-613-591-2003

FAX: +1-613-581-1006

ANRITSU ELECTRONICS LTD.
{(VANCQUVER OFFICE)

300-1055 W Hastings St., Vancouver, BC
VGE 2E9, Canada

Toll free: +1-877-267-4878

TEL: +1-604-682-5933

FAX: +1-604-682-5934

ANRITSU ELECTRONICS LTD.
(TORONTO OFFICE)

2810 Matheson Blvd. E, 2nd FI,
Mississauga, ON LAW 4X7, Canada
Toll free: +1-877-267-4878

TEL: +1-905-830-7799

FAX: +1-805-625-5864

e Chile

SISTEMAS DE INSTRUMENTACION
LTDA.

Concha y Toro 65, Stgo Centro
Santfiago, Chile 51880

TEL: +56-2-6980031

FAX: +56-2-6969665

* Colombia

RENTAMETRIC LTDA.

Catle 24 No. 32-67, Apariado: 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: +506-231-5885
FAX: +506-231-6531

+ Ecuador

EQUITRONICS S.A.

Belgica N-32 Hy Av. De Los Shyris,
Edificio IVSEMON PARK, Suite 4B, Quito,
Ecuador ’

TEL: +583-2-255-396

FAX: +593-2-255-396

+ Ei Salvador ‘
EMPRESA DE COMERCIC EXTERIOR
S.A.DEC.V. .
Centro Comercial Ferla Rosa, Alameda
Dr. Manuel Enrique Araujo, Edificio H,
Local 315 San Salvador, El Salvador
TEL: +503-243-3024

FAX: +503-243-3925

¢ Guatemala

IMPELSA.

4z 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 3-701, Col. Del Vallg, C.P.
03100, Mexice, D.F., Maxico

TEL: +52-5-5437313

FAX: +52-5-5437317

* Paraguay

DATALAB S.R.L.

Avda. Artigas No 1645 Edificio “Datalab”
Asuncion, Paraguay

TEL: +595-21-20-9126

FAX: +595-21-20-9127

¢ Peru

ELETELSE S.A. .

AV Canaval Moreyra 748, San Isidro,
Lima 27, Peru ‘

TEL: +51-1-224-2514

FAX: +51-1-224-8148

* US.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: +1-972-844-3416

ANRITSU COMPANY

490 Jarvis Drive, Morgan Hill, CA 895037,
U.S.A.

Toll Free: +1-B00-ANRITSU {267-4878)
TEL: +1-408-778-2000

FAX: +1-408-778-3180

ANRITSU COMPANY
10 New Maple Ave., Unit 305,

P.Q. Box 836, Pine Brock, NJ 07058-0835
U.S.A

Toll Free: +1-800-ANRITSU (267-4878)
TEL: +1-873-227-8999

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
4825 Alexander Drive, Alpharetta,

GA 30022, U.S.A.

Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-678-566-0454

FAX: +1-678-566-1776

* Uruguay

CABONORTE S.A.

Coloniz 1900, Esc. 603, Montevideo,
Uruguay

TEL: +598-2-430522

FAX: +598-2-418594

* Venezuela
RADIOCOMUNICACIONES CRUZ, C.A.
Calle La Colina Quinta. Elison, Frente al
teatrc Alberto Mateo Caracas 1050,
Venezusla

TEL: +58-2-793-2322

FAX: +58-2-793-3429

» Austria

WIEN-SCHALL GmbH
Krichbaumgasse 25, A-1120 Vienna,
Austria

TEL: +43-1-81155140

FAX: +43-1-81155180

* Belgium

ANRITSU GmbH

Grafenberger Allee 54-56, 40237
Disseldorf, Germany

Local phone: 0800-30001 {toll free)
TEL: +48-211-96855-0

FAX: +49-211-96855-55

» Bulgaria

ELSINCO Representation OFFICE Sofia
h.e. Strelbishte, str. Kotlenski Prohoed,

bi. 96/6/14, BG-1408 Sofia, Bulgaria

TEL: +358-2-858-1245

FAX: +359-2-958-1698

1 October 2003 L-1



« Croatia

ELSINCO REPRESENTATION OFFICE
ZAGREB

Savska 66 HR-10000 Zagreb, Croatia
TEL: +385-1-6312-477

FAX: +385-1-6312-488

* Czech Republic

ELSINCO PRAHA SPOL S.R.O.
Novodvorska 994, CZ-142 21 Praha,
4-Branik, Czech Republic

TEL: +420-2-4149-0147

FAX: +420-2-4447-2169

ELSINCO PRAHA SPOL S.R.O.
(BRNQ BRANCH OFFICE)
Strma 19, CZ-616 00 Brno, Czech
Republic

TEL: +420-5-4142-7211

FAX: +420-5-4142-7219

* Denmark

INSTRUMENTS A/S

Lokesalle 30, DK-8700 Horsens, Denmark
TEL: + 45 75648500

FAX: + 45 75643700

*» Finland

ANRITSU AB

(FINLAND BRANCH OFFICE)
Piispanportti 9, FIN-02240 Espoo, Finiand
TEL: +358-9-435-522-0

FAX; +358-9-435-522-50

+ France

ANRITSU S.A. .

9 Avenue du Québec, ZA Courtaboeuf 1
91951 LES ULIS CEDEX, France

TEL: +331 60821550

FAX: +33 164 46 1065

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: +33-4-84040264

FAX: +33-4-94040265

ANRITSU S.A.

{RENNES OFFICE)

Bureau de Rennes Région Cuest, France
TEL: +33-2-99521214

FAX: +33-2-29521224

¢ Germany

ANRITSU GmbH

Grafenberger Allee 54-56, 40237
Disseldorf, Germany

TEL: +49-211-96855-0

FAX: +49-211-96855-55
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* Greece

KOSTAS KARAYANNIS SA

58 Kapodistriou str, GR-142 35 Nea lonia,
Athens, Greece

TEL: +30-1-680-0460-4

FAX: +30-1-685-3522

* Hungary

- ELSINCO BUDAPEST KFT

Panndnia utca 8. IV/1., H-1136 Budapest,
Hungary

TEL: +36-1-339-0000

FAX: +36-1-339-4444

¢ Ireland

PEMA LTD.

Dromiskin, Dundalk, Ca. Louth, [reland
TEL: +353-42-72899

FAX: +353-42-72376

¢ Jtaly

ANRITSU S.P.A.

Via Elio Vittorini 129, 00144 Roma, Italy
TEL: +39-08-508-9711

FAX: +33-08-502-2425

ANRITSU S.P.A.

Via Paracelso 4, CD Colleoni, Agrate
Brianza, 20041 Milano, ltaly

TEL: +39-039-657021

FAX: +39-039-6056396

* Norway

BLOMKVIST AS

Pb 188, 1371 ASKER, Norway
TEL: + 47 66901190

FAX: + 47 66001212

¢ Poland

ELSINCO POLSKA SP. Z.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: +851-21-472-12-70 (Sales)

* Slovakia

ELSINCO SLOVENSKO S.R.C
Kudlakova 4, SK-844 15 Bratislava,
Slovakia

TEL: +421 7 6428 41 65

FAX: +421 7 6428 44 54

ELSINCO SLOVENSKO S.R.0
(KOSiCE BRANCH QFFICE)
Florianska 16, SK-043 13 Kosice, Slovakia
TEL: +421 95 62 26 729
FAX: +421 85 62 26 729
CONTACT: Mr. Igor Domorak,
Branch Office Manager

* Slovenia

ELSINCO D.O.0.

Dalmatinova 2, S1-1000 Ljublijana,
Slovenia

TEL: +386-61-133-62-77

FAX: +386-61-317-397

« Sweden

ANRITSU AB

Botvid Center, Fittja Backe 1-3 3-145
84, Stockhelm, Sweden

TEL: +46-8-534-70700

FAX: +46-8-534-70730

¢ United Kingdem
ANRITSU LTD.
200 Capability Green, Luion, Bedfordshire,
LU1 3LU, UK.
TEL: (Sales) + 44 1582-433280
(Service) +44 1582-433285
FAX: +44 1582-731303

* Australia

ANRITSU PTY LTD.

Unit 3/170 Forster Road, Mount. Waverley,
Vic., 3149, Australia

TEL: +61-3-8558-8177

FAX: +61-3-9558-8255

* Bahrain

BASMATECH

P. Q. Box 5701, Manama, Bahrain
TEL: +873-273729

FAX: +973-725404

e China

ANRITSU COMPANY LTD.

Suite 923, 9/F., Chinachem Goiden Plaza
77 Mody Road, Tsimshatsui East,
Kowloon, Hong Kong

TEL: +852-2301-4980

FAX: +852-2301-3545

ANRITSU COMPANY LTD.

{BEIJING REPRESENTATIVE OFFICE)
Room 1515, Beijing Fortune Building

No. 5§ North Road, the East 3rd Ring Road,
Chao-Yang District, Beijing 100004

P.R. China .

TEL: +86-10-6590-9230

FAX: +86-10-6590-9235

ANRITSU COMPANY LTD.

(SHANGHAI OFFICE)

Rocm 1807-1810, Tower A CITY CENTER
of Shanghai

No. 100 ZunYi Road 200051 P.R.China
TEL: +86-021-6237-0898

FAX: +86-021-6237-0899
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ANRITSU COMPANY LTD.
(GUANGZHOU REPRESENTATIVE
OFFICE) )
Room 3008-3, Dongshan Plaza, 69 Xian
Lie Zeng Road Central, Guangzhou
510095, P.R. China

TEL: +B6-20-8732 2231/2

FAX: +86-20-8732 2230

ANRITSU COMPANY LTD

(CHENGDU HEPHESENTATIVE OFFICE)
26E New Times Square, No. 42, Wenwu
Road, Xinhua ‘Strest, Chengdu 610017
P.R. China

TEL: +86-28-8651 0011/22/33

FAX: +86-28-8651 0055 ‘

ANRITSU COMPANY LTD.

{XI'AN REPRESENTATIVE OFFICE)
No.1102, ZhiCheng Building, No.2

Gao Xin | Road, High-Tech, Development
Zone, Xi'an 710075, P.A. China '

. TEL: +86-20-8377 406/9

FAX: +88-28-8377 410

ANRITSU COMPANY LTI,
{SHENZHEN REPRESENTATIVE
QFFICE)

Room 1503, Building A

World Trade Flaza, Fuhong Road
Shenzhen 518033, P.R. China

TEL: +88-755-8365 2847/2851/2852
FAX: +86-755-8366 2849 ~

ANRITSU COMPANY LTD.

" (CHONG QING' REPHESENTATIVE

OFFICE)

‘Rmi.6-2, D Building, Kepfazhan Plaza
-N0.210, Keyuan st Road, Gaoxin District
" Shigiacpu, Chongging 400610

P.R. China
TEL: +86-23-8909-9918
FAX: +86-23-8909-9828

ANRITSU ELECTRONICS [SHANGHA
CO., LTD. (SERVICE CENTER)

2F, Room B, 52 Section Factory Building
No. 518 Fu Te North Road

Waigaogiac Free Trade Zone

Pudeng, Shanghai 200131, P.R. China
TEL: +86-21-5868-0226/7/8

FAX: +86-21-5868-0588

ANRITSU COMPANY LTD.
(SHENYANG HEPRESENTATIVE :
OFFICE) -

2-185, City Plaza, No. 208, Nanjing North.
Street, He Ping District, Shenyang 110001
F.R. China

TEL: +88-24-2334 1178/89

FAX: +86-24-2334 2838

. ANRITSU COMPANY LTD

(WUHAN REPRENTATIVE OFFICE)
A1803, ZhongShang Plaza

No. 7, Zhongnan Read

Wuchang, Wuhan 430071, P.R. Chma
TEL: +86-27-8771 3355

FAX: +86-27-8732 2773

* Cyprus

' CHRIS RADIOVISION LTD,

283 Crete Street, T.T. 1061

P. C. Box 21989, 1515Nicosia, Cyprus
TEL:+357-2-766121

FAX: +357-2-765177

* Egypt ‘ :
GIZA SYSTEMS ENGINEERING S.A.E
17 Teeba Street Mohandeseen P.O. Box
317 Dokki-Cairo 12311, Egypt

TEL: +20-2-3388095

FAX: +20-2-3385780

* Indonesia

. PT. SUBUR SAKTI PUTERA
" Graha Astri Aniela Angun, JI. Tanah

Abang I11/15, Jakarta 10160, Indonesia
TEL: +62-21-352-4828
FAX: +82-21-352-4831.

s Israel’

TECH-CENT LTD.

P. 0. Box 43258 (Mailing Address),
Tel-Aviv 61430 Isragl, Street Address:
Raul Valenberg 4 Ramat Hazhayal, Tel--
Aviv 85710, Israal

TEL: +972-36-478563

FAX: +972-36-478334

*Korea

ANRITSU CORPORATION, LTD.

8F HyunJuk Building, 832-41
Yeoksam-Dong, Kangnam-Ku, Secul 135-

080

Korea
TEL: +82-2-553-6603
FAX: +82-2-553-6604

ANRITSU CORPORATION, LTD.

"Hoom 1503, Oong-A Veniure Tawer 5388

BongMyung-Derig, Yusong-Gu
Daejeon, 305-301

Korea

TEL: +82-42- 828- 7783 S
FAX: +82-2-42-828-7785 .

-+ Kuwait
" TAREG COMPANY

P.0. Box 20506 Safat 13066 Safat
Kuwait

TEL: +965-431-0615

FAX: +965-431-4085

* Malaysia

O'CONNOR’'S ENGINEERING SDN BHD
3rd Fleor Bangnan O'Conner, 13 Jalan
223, 46100 Petaling Jaya,

Selangor Darul Ehsan, Malaysia

TEL: +60-3-753-8400

FAX: +60-30-757-7871

* Morroco

SEDEL

24, 26, Bd, Resistance, Casablanea,
Morroco

TEL: +212-2-302444
FAX: +212-2-449311

* Nepal

BR INTERNATIONAL PVYT. LTD.

P. 0. Box 60, Tamrakar Comm, Bidg.,
Bhotebahal Kathmandu, Népal

TEL: +977-1-224-70:6

'FAX: +977-1-227-958

* New Zealahd

" NiLSEN TECHNOLOGIES
- (AUCKLAND OFFICE)

P. C. Box 9613, New market Unit 4,
Ambury Court, 1 Porters Ave, Eden
Terrace Auckland, New Zealand
TEL: +64-9-3009-2464

FAX: +64-8-309-2983

NILSEN TECHNOLOGIES

' (WELLINGTON OFFICE)

35 Utric Street, Piimmerton Welhr‘glon
New Zealand
TEL: +64-4-233-9116

FAX: +64-4-233-8368

* Oman

NATIONAL PROJECTS AND
TECHNOLOGY COMPANY LLC

P. 0. Box 97, Wadi Al Kabir, Postal Code
117, Sultanate of Oman

TEL: +968-783741

FAX: +968-798158" -

* Pakistan

AETCO

Zia Chambers, 25-Mcleod road, Lahore
54800, Pakistan

TEL: +92-42:7221718, 7311035 -
FAX: +82- 42-7221456 ‘

SUPERIOR ELECTRONICS

ASSOCIATED -
B-98 Block H, North Nasimabad,
Karachi-33, Pakistan

' TEL: +92-21-613855

f- Philippines

SALRITSU INTERNATIONAL TRADING
CORPORATION ‘

5QB ODC Interaticnal Plaza
Condominium, 219 Salcedo St., Legaspi
Village, Makati City 1229, Philippinas
TEL: +632-816-2646, 893-8998

. FAX: +632-815-0086

* Puerto Rico :
CARIBBEAN DATA SYSTEM
6386, San Patricio Ave. San Juan,
PRO0S20-4507, Puerto Rico
TEL: +1-787-774-6969

FAX: +1-787-774-6973
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. Qatar

QATAR COMMUNICATIONS LTD
P. 0. Box 2481, Doha Qatar

TEL: +§74-4-424347

FAX: +974-4-324777

« Saudi Arabia

. A.BAJAB & A, SILSILAH & CO.

P. Q. Box 203, Jeddah 21411, Saudi.
Arabia

TEL: +966-2-6610006

FAX: +966-2- 6610558

ELECTRONIC EQUIPMENT
MARKETING CO. ~ '
P. 0. Box 3750, Rsyadh 11481,
Saudi Arabia

TEL: +966-3-887-0218

FAX: +966-3-887-0268

» Singapore

ANRITSU PTE.LTD,

10, Hoe Chiang Foad #07-01/02, Keppel
Towers, Singapore 088315

TEL: +65-8282-2400

FAX: +65-6282-2533

e

* South Africa

ETECSA (PTY) LTD.

12 Surrey Square Office Park, 330 Surrey
Avenue, Femdale, 2194 Randburg, . '

* South Africa (P. O, Box 4231 Randburg',
‘2125 South Afiica) S

TEL: +27-11-787-7200 _
FAX: +27-11-787-0446 .

 «Srilanka -

INFOTECHS LIMITED
441, Alwitigala Mawatha Colombo,
Sri Lanka

CTEL +94— 1-598237

FAX: +94-1-598112

-Taiwan

ANRITSU COMPANY, INC.

(TAIPEI OFFICE) :

7F, No. 316, Sec. 1, NeiHu Rd., Taipei,
Talwan

Phone: +886-2- 8751 1816

Fax: +886-2-8751-1817
| ANRITSU COMPANY, INC.

{HSINCHU OFFICE) .

11F-3, 270, Sec: 1, Kuang-Fu Rd.,
Hsinchu, Taiwan

TEL: +886-3-563-6601, 6602, 6603
FAX: +886-3-564-5818

"« Thailand

JASMINE TELECOM SYSTEMS CO.,
LTD.

200 Moo 4, 9th Floor, Chagngwatana

Road, Tarmbon Pakkret, Amphoe Pakkret,

" Nonthaburi 11120, Thailand

TEL: +66-2-502-3240, 3000 .
FAX: +66-2-862-2521 :
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* Turkey

INTER.INTRADE BILGISAYAR
ELEKTRONIK SAN. TIC. A.S.

Egitim Mah. Poyraz Sok., Sadikoglu Is
Merkezi 1, No: 11, Kadikoy istanbui,
Turkey

TEL: +90-218-4144758

FAX: +90-21 6-41 44762

TEST
Sehit Adem Yavuz Sokak Ne. 14/‘!5
06640, Kizilay-Ankara, Turkey

- TEL: +90-312-419-3688

FAX: +90-312-419-4099

» United Arab Emirates .
UTMOST ELECTRONICS TRAD!NG
L.L.C.

(ABU DHABI BRANCH)

P. Q. Box: 41175, Abu Dhabi,

United Arab Emirates

TEL: +871-2-8458802

. FAX: +971-2-8468807 -

‘.’letnam

SYSTEM & TEC;HNOLOGIES VETNAM
LTD. -

“Unit  8236; Binh Minh Hotel 27 Ly Thai

To Sir Hanal, Vietnam

" TEL: +84-48.264.728
FAX: +84-49.344,111

s Zimbabwe . ' .
MARTWELL ELECTRONICS (PVT) LT,
P.0. Box CH 857 Chisipite Harare
Zimbabwe :

TEL: +263-4-494928

FAX: +263-4-494927

+ Japan
"ANRITSU COFIPOF!ATION

1800 Onna, Atsugi-shi, Kanagawa,
243-8555, Japan ’
TEL: +81-46-223-1111

FAX; +81-46-296-1284



