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- Safety Symboils ~

To prevent the risk of personal injury or loss related to equipment maifunction, Anritsu Corporation uses the following
safety symbols to indicate safety-related information. Insure that you clearly understand the meanings of the symbols

BEFORE using the equipment.

Symbols used in manual

DANGER A This indicates a very dangerous procedure that could result in serious injury or death if
not performed properly.

WARNING A This indicates a hazardous procedure that could result in serious injury or death if not
performed properly.

CAUTION A This indicates a hazar'dous procedure‘or dgngerthat could r.esult in light-to-severe injury,
or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

(Some or all of the following five symbols may not be used on all Anritsu equipment. In addition, there may be other
labels attached to products which are not shown in the diagrams in this manual.)

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety tems and operation precautions. Insure that you clearly understand the meanings of the symbols
and take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

This indicates an obligatory safety precaution. The obligatory operation is
indicated symbolically in or near the circle.

This indicates warning or caution. The contents are indicated symbolically in or
near the triangle.

>00

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

% E These indicate that the marked part should be recycled.

MS2670A Spectrum Analyzer
Operation Manual Vol. 1 (Basic Operating Instructions)

July 1996 (First Edition)
Copyright © 1996, ANRITSU CORPORATION.
All rights reserved. No part of this manual may be reproduced without the prior written permission of the publisher.

The contents of this manual may be changed without prior notice.
Printed in Japan
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Falling Over

For Safety

WARNING A

ALWAYS refer to the operation manual when working near locations
at which the alert mark shown on the left is attached. If the operation,
etc., is performed without heeding the advice in the operation
manual, there is a risk of personal injury. In addition, the equipment
performance may be reduced.

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

When supplying power to this equipment, connect the accessory 3-
pin power cord to a 3-pin grounded power outlet. If a grounded 3-pin
outletis not available, before supplying power to the equipment, use
a conversion adapter and ground the green wire, or connect the
frame ground on the rear panel of the equipment to ground. If power
is supplied without grounding the equipment, there is a risk of receiv-
ing a severe or fatal electric shock.

This equipment should be used in the correct position. If the cabinet
is turned on its side, etc., it will be unstable and may be damaged if it
falls over as a result of receiving a slight mechanical shock.
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Changing Fuse

For Safety

CAUTION A\

CAUTION A\

Cleaning

Check Terminal

Before changing the fuses, ALWAYS remove the power cord from
the poweroutlet and replace the blown fuses. ALWAYS use new
fuses of the type and rating specified on the fuse marking on the rear
panel of the cabinet.

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 so that the ventilation holes are not ob-
structed. [f the ventilation is obstructed, the cabinet may overheat
and catch fire.

« Maximum DC voltage ratings:
RF Input 0 vdc
TG Output 0 Vdc
Maximum AC power ratings:
RF Input +30 dBm
TG Output  +20 dBm
NEVER input a >+30 dBm and >0 Vdc power to RF Input.
« NEVER input a >+20 dBm and >0 Vdc reverse power to TG Output.
Excessive power may damage the internal circuits.

iv
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. For Safety

CAUTION A

Memory Back-up Battery 4. The power for memory back-up is supplied by a Poly-
carbonmonofluoride Lithium Battery. This battery should only be re-
placed by a battery of the same type.

Note: The Battery life is about 7 years. Early battery replacement is
recommended.

Storage Medium 5. This equipment stores data and programs using Memory card.
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 memory card from equipment being accessed.

+ Isolate the card from static electricity.

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

For replacing the battery, see page 2-15 of the Operation Manual Vol.
1.
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N CAUTION QQ

e THIS EQUIPMENT CONTAINS PARTS
AND ASSEMBLIES SENSITIVE TO DAMAGE BY
ELECTROSTATIC DISCHARGE (ESD). USE ESD
PRECAUTIONARY PROCEDURES WHEN
TOUCHING, REMOVING OR INSERTING PRINTED
CIRCUIT BOARDS.

ESD
CLASS 1

GENERAL HANDLING PROCEDURES FOR ESDS ITEMS

USE WRIST GROUND STRAPS OR MANUAL GROUNDING PROCEDURES.

KEEP ESDS ITEMS IN PROTECTIVE COVERING WHEN NOT IN USE.

GROUND ALL ELECTRICAL TOOLS AND TEST EQUIPMENT.

PERIODICALLY CHECK CONTINUITY AND RESISTANCE OF GROUNDING SYSTEM.
USE ONLY METALIZED SOLDER SUCKERS.

HANDLE ESDS ITEMS ONLY IN PROTECTED AREAS.

MANUAL GROUNDING PROCEDURES

MAKE CERTAIN EQUIPMENT IS POWERED DOWN.

TOUCH GROUND BEFORE REMOVING ESDS ITEMS.

TOUCH PACKAGE OF REPLACEMENT ESDS ITEM TO GROUND BEFORE OPENING.
TOUCH GROUND BEFORE INSERTING REPLACEMENT ESDS ITEMS.

ESD PROTECTIVE PACKAGING AND LABELING

PROTECTIVE COVERING OF ANTISTATIC MATERIAL WITH AN OUTER WRAP OF EITHER TYPE 1
ALUMINIZED MATERIAL OR CONDUCTIVE PLASTIC FILM — OR HYBRID LAMINATED BAGS HAVING
AN INTERIOR OF ANTISTATIC MATERIAL WITH AN OUTER METALIZED LAYER.

LABEL WITH SENSITIVE ELECTRONIC SYMBOL AND CAUTION NOTE.

vi ]
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Quality Guarantee

Anritsu Corporation guarantees that this instrument meets the published
specifications at shipping inspection, and that this inspection was performed
using measuring instruments calibrated in accordance with the standards
of the Japan Electronics Laboratory (JEL) and the Radio Research
Laboratory (RRL).

Warranty

Anritsu Corporation warrants this instrument for 1 year after shipment
and will, at its own discretion, either repair or replace it free of charge if
any fault occurs within 1 year after shipment, provided that the fault is not
the result of a natural disaster, misuse, misoperation, or unauthorized
alteration or repair. This warranty is valid only for the original purchaser

of this instrument and is not transferrable if the instrument is resold.

Anritsu Corporation is not responsible for any losses caused by the
malfunctioning of this equipment.

In the unlikely event of a fault occurring, please notify Anritsu Corporation
or its Representative Office as soon as possible.
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To prevent malfunction caused by accidental touching, the front power switch of this equipment turns on the
power if it is pressed continuously for about one second in the standby state. If the switch is pressed continu-
ously for one second in the power-on state, the equipment enters the standby state.

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

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

For example, if the sweep time is 1,000 seconds and data acquisition requires a long time, momentary power
supply interruption (power failure) might occur 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 interruption or power failure,
check the state of the measuring system and press the front power switch to restore power to this equipment.

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

Consequently, if this equipment is built into remote monitoring systems that use MODEMs, the standby
function of this equipment must be modified.

viii
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This instrument is a spectrum analyzer which uses a digital storage system. The spectrum analyzer makes
level measurements in frequency steps obtained by dividing the frequency span by the number of mea-
surement data points (501). This method of measurement cannot detect the signal peak level if the spec-
trum 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 detection mode, the highest level within the frequency range between the
sample points can be held and traced. In the normal detection mode, both the positive peak and the negative
peak can be traced.

Positive peak detection mode should be used for almost all measurements including normal signal level

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

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

Measurement item
o NOrmal SIgNAl  .eociiieeeeerercnenteeren e res et ee e sttt seemeene POS PEAK
+ Random noise .. reerarebe bt it bt toae s ae s et e e e n e eeenenennnesrans SAMPLE
e Pulsed noise rererereeraeeeaennn eeeeeesteestesstr et sannteentaee s aaensae s asenrnrnn 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.
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ABOUT

THIS MANUAL

(1) Composition of MS2670A Operation Manuals and Service Manual

The MS2670A Spectrum Analyzer operation manuals of the standard type are composed of the following four

documents. Use them properly according

to the usage purpose.

Composition
of Vol. 2

Detailed operating instruction part

Operation Manuals

Vol. 3

Programming part

(Remote control part)

Vol. 4

(PTA control part)

Service Manual

Basic operating instruction part:

Detailed operating instruction part:

Programming part:

Service Manual (Vol. 4)

www.valuetronics.com

Basic Operating Instructions: Provides information on the MS2670A
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 MS2670A that expand on the basic
operation and soft-key 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.

Contains circuit descriptions, troubleshooting and adjustment,
mechanical configuration maintenance, and the parts listings.
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SECTION 1
GENERAL

This section outlines the MS2670A Spectrum Analyzer and explains the composition of this manual, the
configuration of the MS2670A with the standard accessories, the options, the optional accessories, and peripherals for expanding
the MS2670A capabilities, and the MS2670A specifications.

PrOQUCEOUIING oot e oo ee oo eeeeee e 1-3

Composition of Operation Manual e 1-4

EQuipment ConfigUIration e 1-5

Standard CONfIQUIAtION | e oo 1-5

Optional Accessories and Peripherals e 1-6

SPECHICAIONS || oo eeeeee e oo oo oo e e e oo eeeeeeoeoe oo eeeeeeoeee 1-7
1-1
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SECTION 1 GENERAL

SECTION 1
GENERAL
—

Product QOutline
e

The MS2670A (henceforth called "this unit") is a portable type color LCD spectrum analyzer suited for signal
analysis of radio equipment where the efficiency of frequency usage is increased and equipment is increasingly

speeded and digitized.
Adopts the synthesizer local system and can cover a frequency range of 100 Hz to 1.8 GHz.

Excellent in basic performance such as C/N, distortion, frequency/level accuracy, and easily operable following
the display of the soft-key menu screen.

Equipped with high-accuracy calibration signals and an attenuator; it can accurately calibrate switching errors
of LOG/LIN scales, resolution bandwidth, reference level, etc. Since frequency response is corrected by built-
in calibration data, it allows high-accuracy level measurement for a wide range.

As the switching of waveforms between frequency domain and time domain can be done by a touch and two
waveforms are simultaneously displayed, signal analysis of both domains can be done efficiently. Moreover,
our original zone marker function and multi-marker function (up to 10 markers) are also special features.

This unit provides the MEASURE function that can perform measurement of various applications without
requiring the intervention of external controllers. Therefore, the performance evaluation of radio equipment
can be easily done in terms of frequency, noise, occupied frequency bandwidth, adjacent channel leakage

power, etc.

In addition, as the template measurement of burst mean power and burst waveform are also available, it is
suited for evaluating the performance of digital radio equipment.

[l Applications
The MS2670A Spectrum Analyzer can be used for a wide range of applications such as development, adjustment,

inspection, and maintenance of electronic parts and equipment in the following areas:

*  AM/ FM radio equipment;

» Digital cellular telephone / cordless telephone;
» Satellite broadcasting and TV equipment;

+ Small-capacity microwave equipment.

www.valuetronics.com



SECTION 1 GENERAL

Composition of Operation Manual

This Operation Manual is composed of 7 sections and appendixes A and B. The profile of each section is
shown below.

Section conposition Explanation

SECTION 1 Product outline, standard configuration, options, applicable parts, peripheral
GENERAL devices, and specifications.

SECTION 2 Operations to be done before applying power.
PREPARATIONS
BEFORE USE

SECTION 3 Description about the front and rear panels.
PANEL
DESCRIPTION

SECTION 4 Description using a soft-key menu.
SOFT-KEY MENU

SECTION 5 Basic operation procedures for operation guide.
BASIC OPERATION
PROCEDURE

SECTION 6 Tests used for checking performance.
PERFORMANCE
TESTS

SECTION 7 Cautions on storage and transportation.
STORAGE AND
TRANSPORTATION

APPENDIX A MS2670A FRONT AND REAR PANEL LAYOUT

APPENDIX B BLOCK DIAGRAM

14 .
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SECTION 1 GENERAL

Equipment Configuration

This paragraph describes the configuration of the MS2670A Spectrum Analyzer with standard accessories and
the various options to expand the functions.

Standard configuration |

The table below shows the configuration of the MS2670A with the standard accessories.

Standard Composition

ltem Model / Order NO. Name Qty. Remarks

Main instrument MS2670A Spectrum Analyzer 1

JO071 Power cord 1 Approx. 2.5 m
) F0013 Fuse 2 T5 A250V

Accessories
WI1033AE Operation manual 1 Vol-1,2,3
W1033BE Service manual 1 Vol-4

1-5
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SECTION 1 GENERAL

Optional Accessories and Peripherals

The following table shows the optional accessories and peripherals for MS2670A which are all sold separately.

Optional Accesories

Model 1 - Order No. Name Remarks

Jos61 Coaxial cord, 1 m N-P-5W « E5D-2W « EN-P-5W

JO104A Coaxial cord, 1 m BNC-P + ERG-55/ U » EN-P-5W

JS256G3-C-13 256 kB memory card Meets PCMCIA Ver. 2.0 Type I

JS512G3-C-13 512 kB memory card Meets PCMCIA Ver. 2.0 Type I

JS1024G3-C-13 1024 kB memory card Meets PCMCIA Ver. 2.0 Type |

JS2048G3-C-13 2048 kB memory card Meets PCMCIA Ver. 2.0 Type I

B0329G Protective cover 3/4MW4U

B0395B Rack mount kit (IEC)

B0391A Carring case (hard type) With casters

B0391B Carring case (hard type) Without casters

MP612A RF Fuse Holder DC to 1000 MHz, 50 © (N)

MP613A Fuse Element For MP612A

MAB601A DC Block Adaptor 50Q

MAI1621A 50 Q —75 Q Impedance 9 kHz to 3 GHz, with DC block capacitor
Transformer (allowable voltage: 100 V)

MP614A 50 Q «~—> 75 Q Impedance 10 to 1200 MHz (transformer type)
Transformer

J0063 Fixed attenuator for high power 30dB (10 W, DC to 12.4 GHz)

J0395 Fixed attenuator for high power 30dB (10 W, DC to 9 GHz)

MP640A Branch 40 dB, DC to 1700 MHz

MP654A Branch 30dB, 0.8 to 3 GHz

MP520C CM Directional Coupler 25 to 500 MHz, 50 Q (N)

MP520D CM Directional Coupler 25 to 1000 MHz, 50 Q (\)

MP526A High Pass Filter 60-MHz band

MP526B High Pass Filter 150-MHz band

MP526C High Pass Filter 250-MHz band

MP526D High Pass Filter 400-MHz band

MP526G High Pass Filter 27-MHz band

J0007 GPIB cable, I m 408JE-101

J0008 GPIB cable, 2 m 408JE-102

JO743A RS-232C cable, 1 m For IBM PC / AT or compatible, D-sub 9 pins

JO742A RS-232C cable, 1 m For Printer, D-sub 25 pins

T Please specify the model / order number, name, and quantity when ordering.

1- .
wwv?l.valuetronlcs.com




SECTION 1  GENERAL

Specif

ications

MS2670A specifications are listed in the following table.

Frequency

Frequency range

100 Hz to 1.8 GHz

Indicated frequency

Frequency

accuracy

Resolution: A digit in 5 hundredths of span (1 Hz min.), but fractions are
rounded
Accuracy: % ( (Indicated frequency X reference frequency accuracy) +
resolution band width X 15% + span X 5% + 15 kHz)
span = 2 MHz
* ((Indicated frequency X reference frequncy accuracy) +
resolution band width X 15% + span X 5% + 25 Hz)
span < 2 MHz

Marker frequency

Resolution: 0.2% of span, fractions are rounded
Accuracy:  Normal marker is identical to the indicated frequency accuracy.
Delta marker is identical to the span accuracy.

Frequency measurement’

Resolution: 1 Hz, 10 Hz, 100 Hz, and 1 kHz
Accuracy:  Indicated frequency X reference frequency accuracy + 1 count

(3 dB BW) Accuracy

(at S/N of > 20 dB)
Setting range 0 Hz, and 100 Hz to0 1.9 GHz
Span
Accuracy +5%
Setting range 10 Hz to 1 MHz, 1/3 sequence a:nd 5 MHz )
Resolution Can be set manually or automatically coupled with span
bandwidth +20% (RBW 30 Hz to 300 kHz)

+30% (RBW 10 Hz)
+25% (RBW 1 MHz)

Video bandwidth (VBW)

1 Hz to 3 MHz, 1/3 sequence and through
Can be set manually or automatically coupled with resolution bandwidth

Signal Noise sidebands < -100 dBc/Hz (at 1 GHz, 30 kHz offset, RBW 1 kHz)
Purity and E drif At constant ambient temperature one hour after power-on
stability requency dnft < 50 Hz/min. (at 100 kHz < span, sweep time < 100 s)

Frequency 10 MHz

<5X10%®

Starting characteristics (10 minutes after power-on, referred to the frequency after 24-hour warm-up
Reference < 1X 107/year
oscillator Aging rate (referred to the frequency 24-hour warm-up after power-on)

< 2X 10%day

Temperature characteristic

+5X 10°®
(referred to the frequency at 25°C, in the range of 0° to 50°C)

+ Counts t

he frequency at the peak point in the zone

www.valuetronics.com




SECTION 1 GENERAL

(Continued)
Measurement range Average noise level to +30 dBm
Level < -90 dBm (at 200 kHz to 1.8 GHz, 0 dB input attenuator)
measurement | Residual response < —65 dBm (at 100 Hz to 500 Hz, 0 dB input attenuator)

< -85 dBm (at 500 Hz to 200 kHz, O dB input attenuator)
LOG: -100 to +30 dBm (or equivalent level)

Setting range LIN: 224 gV 10 7.07V
. LOG: dBm, dBuV, dBmV, V, dBuV (emf), W
Unit LIN: V
Reference .
level 0to 70 dB, 10 dB step

Input attenuator setting range Can be set manually or automatically coupled with reference level

Inp‘ ut a.ttenuan.)r . +2.0 dB (0 to 60 dB referred to the attenuator of 10 dB)
switching deviation

+1.5dB

Amplitude F
plitud Tequency response At 10 to 60dB input attenuator,

10 div (during single scale)
Graticule LOG (/div): 10dB, 5dB, 2dB, 1 dB
LIN (/div): 10%, 5%, 2%, 1%

After calibration

S.creen Lineari LOG: 0.5 dB (0 to 20 dB, resolution bandwidth < 1 MHz)
display inearnity +1 dB (0 to 70 dB, resolution bandwidth < 100 kHz)
+1.5 dB (0 to -85 dB, resolution bandwidth < 10 kHz)
Marker level It LOG: 0.1 dB
atker level resolution LIN: 0.2% (compared to reference level)

Second harmonic < -60 dBc (at 100 Hz to 900 MHz input frequencies, mixer input level

distortion -40 dBm ')
Spurious . At two signal frequency difference of © 50 kHz and mixer input level of
response Two-signal _30 dBm

third-intermodulation

< —64 dBc (at 100 Hz to 10 MHz input frequency)

distorti
1stortion <70 dBc (at 10 MHz to 1.8 GHz input frequency)
1 dB gain compression Atinput level to mixer, 2 -5 dBm
Frequency range 300 kHz to 1.8GHz
QOutput range 0 to 60 dBm
resolution : 0.1 dB
Tracking Flaess +2.25 dB (referenced to the output of 100MHz, 0 dBm setting)
Generator Residual FM +50 Hzpp
50 ohm nominal
Output impedance Type N
VSWR < 2:1
Spurious outputs < -20dB

71 Mixer input level = input level (dBm) — input attenuator (dB)
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SECTION 1  GENERAL

(Continued)

Sweep time | Frequency Setting range: 20 msec to 1000 sec

domain Can be set manually or automatically coupled with span,
resolution bandwidth, and video bandwidth

Accuracy: £15% (20 msec to 100 sec)

Time domain Setting range: 12.5 psec to 1000 sec
Accuracy: *1% (100 psec to 100 sec)

Sweep mode CONTINUOUS, SINGLE

Trigger Switch FREE RUN, TRIGGERED

Sweep Trigger level +10 V (0.1 V resolution)
TTL

External Trigger slope  Rise/Fall

Connector BNC

Impedance 1 kQ 5%

Trigger level —100 dB to 0 dB (log scale, 1 dB resolution)
Video 0 to 100% (lin scale, 1% resolution)
Trigger slope  Rise/Fall

Wide IF Video | High/Mid/Low

Line 47t0 63 Hz

Detection mode POS PEAK, SAMPLE, NEG PEAK, NORMAL (POS-NEG

5.7 inch Color TFT-LCD
General Display Display items: Graticule, Waveform, Setting parameters,
electrical Operation menus, Title

specifications Trace A: Displays frequency spectrum

Trace B: Displays frequency spectrum

Trace Time: Displays the time axis waveform at center frequency

Trace A/B: Displays Trace A and B simultaneously, simuitaneous sweep of

same frequency, alternate sweep of independent frequencies
Trace A/BG: Displays simultaneously both the band to be observed
Display function (background) and the signal band (foreground) chosen by the
Zone marker out of the BG band

Trace A/Time: Displays simultaneously both the frequency spectrum and the
time axis waveform at the center frequency of the frequency
spectrum

Trace Move/Calculate: A—B, B—A, A&B, A+B—A, A-B—A,

A-B+DL—>A

NORMAL

VIEW

MAX HOLD (displays the maximum envelope)
Storage function MIN HOLD (displays the minimum envelope)
AVERAGE (displays average value)
CUMULATIVE (displays cumulative waveform)
OVER WRITE (displays waveform overwritten)

I N-J, 50 Q

nput connector VSWR < 1.5 (input attenuator Q 10 dB)
Auxiliary inpuvoutput REF INPUT 10 MHz *10 Hz, -10 dBm to +2 dBm, 50 Q (BNC connector)
terminal BUFFERED OUTPUT | 10 MHz, 0 dBm, 50 Q (BNC connector)

www.valuetronics.com
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Funciion

(Continued)

Signal search AUTO TUNE, PEAK—CF, PEAK—REF, SCROLL
Zone marker NORMAL, DELTA

MARKER —CF, MARKER—REF
Marker— MARKER-—CF STEP SIZE, A MARKER—SPAN

ZONE—SPAN
Peak ) PEAK, NEXT PEAK, NEXT RIGHT PEAK, NEXT LEFT PEAK

cax searc MIN DIP, NEXT DIP

Multi marker HIGHEST 10, HARMONICS, MANUAL SET

Measure (calculation)

Noise level measurement (dBm/Hz, dBm/ch)
C/N measurement (dBc/Hz, dBc/ch)

Occupied frequency bandwidth measurement
Adjacent-channel leakage power measurement
Burst-in average power measurement

Template (limit lines) comparison measurement
Mask (limit lines) comparison measurement

Memoty card interface

PCM CIA Ver 2.0, 2 slots

Saves/recalls setting conditions and waveform data.
Uploads/downloads PTA programs.

Accesses SRAM, EPROM and flash EEPROM (writes to SRAM only).
Supports cards up to 2 Mbytes.

Save/recall

Can save and recall setting conditions and waveform data to and from
internal registers (max. 12) and external memory cards (max. 99).

Direct plotting

Can hard-copy screen data via RS232C or GPIB (compatible models only).

GPIR Functions

Meets IEEE488.2. Can be controlled as device from extemal computer
(excluding power switch). Or can control extemal equipment as controller.

Interface

SH1, AHI, T6, L4, SR1, RL1, PP0, DC1, DTI, Cl, C2, C3, C4, C28

Environmental

Temperature

0° to 50°C (operating), —40° to +71°C (not operating)

Humidity

<85%

Vibration

MIL-T-28800, Type II, Class 5, Style C

Pulse shock

MIL-T-28800, Type II, Class 5, Style C

Drop test

MIL-T-28800, Type II, Class 5, Style C

Dripproof

MIL-T-28800, Type II, Class 5, Style C

EMC

Conducted interference

Meets MIL.STD461B(Part 4 and 5)
with limitations below
CEOI(Narrowband): For measurement frequency 1 kHz to 15 kHz
CEO3(Broadband): 20-dB specification relaxation for measurement
frequency 15 kHz to 100 kHz

Meets MIL.STD461B(Part 4 and 5)
with limitations below

Radiated interference REO1: 15-dB specification relaxation for measurement
frequency upto 30 kHz and limited to 30kHz
REO02: For measurement frequency upto 1 GHz
Meets MIL.STD461B(Part 4 and 5)
with limitations below
. - RS02: Deleted
Radiated susceptibility RS03: For measurement frequency 14 kHz to | GHz at

electric field strength 1 V/m, 20-dB specification
reduction for IF frequencies

1-10 .
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SECTION 1 GENERAL

(Continued)
Dimension 177 (H), 320 (W), 351 (D) mm
Weight <15kg
Power 115 Vac operation 85 to0 132 V, 3.0 A rms max, 47.5 to 63Hz, 380Hz to 420Hz

170 to 250 V, 1.5 A rms max, 47.5 to 63 Hz
<250 W

requirements | 34 vae operation

Maximum power consumption
The specifications above are applicable to system settings and auto-sweep time of high level accuracy mode.

. 1-11
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SECTION 2
PREPARATIONS BEFORE USE

This section explains the preparations and safety procedures that should be performed before using the MS2670A Spectrum
Analyzer. The safety procedures are to prevent the risk of injury to the operator and damage to the equipment. Insure that
you understand the contents of the pre-operation preparations before using the MS2670A.

For connecting the GPIB cable and setting the GPIB address, see the Remote Control part of the separate Operation Manual

Vol.3.
TABLE OF CONTENTS
Unpacking and INSpeCtion e 2-3
InSta”ation ........................................................................................................................................... 2-4
LOcationS to be aVOided .............................................................................................................. 2-4
POSHIONING ... o oot ee e oo oo ee oo oo eeeeeeeeeeeeeeeeeeeoe 2-4
RACK MOUNING | oo 2-6
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Connecting to Device Under Test e 2-13
Interna' Ca“bration .............................................................................................................................. 2-1 4
Usingthe Memory Card | e 2-15
Usingthe RS-232C Interface | e 2-16
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Power Off ............................................................................................................................................ 2-1 7
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SECTION 2 PREPARATIONS BEFORE USE

SECTION 2
PREPARATIONS BEFORE USE

——J

Unpacking and Inspection

Remove the MS2670A and accessories after undoing the packing case. Save he packing case and spacers, etc.
if it might be reshipped again sometime. The standard MS2670A consists of the following items. If any part
is missing or if the MS2670A has been damaged in transport, contact your sales representative immediately.

Table 2-1 List of Parts and Accessories

Item Model/Order No. Name Qty. Remarks
Main instrument MS2670A Spectrum Analyzer 1
JOO17 Power cord 1 Approx. 2.5m
. F0013 Fuse 2 T5A250V
Accessories
WI033AE Operation manual 1 Vol-1,2,3
W1033BE Service manual 1 Vol-4

Note: Refer to the factory packing lists for the parts and accessories when there are special specifications.

Inspect the equipment for damage incurred during shipment. If the MS2670A has been damaged, report the
damage to the closest support and service center (listed on the back of the Service Manual).

. 2-3
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Installation

l Locations to be avoided |

The MS2670A operates normally at temperatures from O to 50°C. However, for the best performance, the
following locations should be avoided.

» Where there is servere vibration

«  Where the humidity is high

» Where the equipment will be exposed direct sunlight
* Where the equipment will be exposed active gases

In addition to meeting the above conditions, to insure long-term trouble-free operation, the equipment should
be used at room temperature and in a location where the power supply voltage does not fluctuate greatly.

CAUTION A\

If the MS2670A is used at normal temperatures after it has been used or stored for a long time
at low temperatures, there is a risk of short-circuiting caused by condensation. To prevent this
risk, do not turn the MS2670A on until it has been allowed to dry out sufficiently.

I Positioning l

Position the MS2670A horizontally on a flat surface such as a table.

24 .
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SECTION 2 PREPARATIONS BEFORE USE

If necessary, use the tilt handle as shown below to improve the viewing angle.

Push the pivots of the handle inward and rotate it until it clicks into the new position.

Ll
=

CAUTION A\

To suppress any internal temperature increase, the MS2670A has a fan on the rear panel as
shown in the diagram below. Leave a gap of at least 10 cm between the rear panel and the
wali, nearby equipment or obstructions, so that fan ventilation is not blocked.

/) . 10 cm min
g
- J ii

Internal fan

. 2-5
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SECTION 2 PREPARATIONS BEFORE USE

| Rack mounting |

The B0395B Rack Mount Kit (sold separately) is required to mount the MS2670A in a rack. The installation
method is included in the rack mount kit diagram.

2-6 .
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Preparation Before Power-on

The MS2670A operates normally when it is connected to an 85 to 132 Vac/47.5 to 63Hz, 380 t0 420 Hz, or 170
to 250 Vac (automatic voltage change) 47.5 to 63 Hz AC power supply. To prevent the following problems,
take the necessary procedures described on the following pages before power is supplied.

« Accidental electric shock
» Damage caused by abnormal voltage
* Ground current problems
Note: * The voltage and current rating are indicated on the rear panel when the instrument is shipped
Jfrom the factory.
* Inthis manual, the power supply voltage and current ratings are represented by ** Vac and ***

A respectively.

To protect the operator, the following WARNING and CAUTION notices are attached to the rear panel of the
MS2670A.

WARNING A\ CAUTION 2\

NO OPERATOR SERVICE- FOR CONTINUED FIRE

ABLE PARTS INSIDE. PRORECTION REPLACE

REFER SERVICING TO ONLY WITH SPECIFIED

QUALIFIED PERSONNEL. TYPE AND RATED FUSE.
WARNING A\

Disassembly, adjustment, maintenance, or other access inside this instrument by unqualified
personal should be avoided. Maintenance of this instrument should be performed only by
service personnel who are familliar with the risk involved of fire and electric shock. Potentially
lethal voltages existing inside this instrument, if contacted accidentally, may result in personal
injury or death, or in the possibility of damage to precision components.

Always follow the instructions on the following pages.

. 2-7
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SECTION 2 PREPARATIONS BEFORE USE

l Protective grounding |

(1) Grounding with 3-pole power outlet

When connecting to a 3-pole (grounded, 2-pole type) AC power-supply outlet, the frame of the MS2670A is
connected to ground potential. As a result, it is not necessary to connect the FG terminal to ground.

(2) Grounding with frame ground (FG) terminal

When there is no 3-pole AC power-supply outlet, the protective frame-ground (FG) terminal on the rear panel
must be connected directly to ground potential.

2]
l"mm'j nor =on WARNING A\
. .
. __] l—-l If power is supplied without protective ground-
. R "\ Line Input 300VA Max . . . . .
CCAUTION T oaEsisE ing, there is a risk of accidental electric shock.
l 170-250V TS-5A When available, the protective frameground
N, (FG) terminal on the rear panel, or the ground

pin of the supplied power cord must be con-
nected to ground potential before power is
supplied to the MS2670A.

Q.

RS-232C

Fuse holders Label indicating protective Frame ground terminal:
ground terminal To prevent accidental electric shock,

connect this terminal to ground potential

2-8 .
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SECTION 2 PREPARATIONS BEFORE USE

l Connecting the power supply ’

* Make sure that the power switch on the upper-right comer of the rear panel is in the Off position before
connecting the power cord to the AC outlet.

If not Off, push the power switch on the rear panel to Off.

1 off == On

|
N

« Connect the attached power cord to the AC power inlet at the rear of the MS2670A, and connect the other
end to the AC outlet.

www.valuetronics.com



SECTION 2 PREPARATIONS BEFORE USE

Power On

Standby |

* After connecting the MS2670A to the AC outlet, press the power switch on the upper-right corner of the
rear panel to turn on the MS2670A.

RN

L10ff =0n

The MS2670A enters standby mode, and the “stby” indicator (green) on the left side of the front panel
comes on.

In standby mode the MS2670A supplies power only to the internal reference oscillator.

The frequency of the reference crystal oscillator is unstable immediately after the power is on. This instability
will adversely affect the accuracy of the frequency or narrow-span measurements.

In standby mode after the power is on, power is applied only to the reference crystal oscillator so that the
frequency of the reference crystal oscillator stabilizes.

2-10 .
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SECTION 2 PREPARATIONS BEFORE USE

| Power-on |

Press the power switch on the left side of the front panel for one second or more in standby mode to turn on the

power of the MS2670A.
Stby On The “stby” indicator goes off, the “On” indicator (orange)
o &

comes on, then power is supplied to the MS2670A.

1 U
T

/Zinritsu

MS2670A ™ < dicolaved
Spetctrum Analyzer e power-on screen is displaye
Selfcheck for about 40 seconds.

-
MKR: 35 0MH=
~75. 33dBm RB 1MHz AT 100B i di

RLV: ~10. 0OCEm B 1M ST 39mc A waveform screen is displayed.

R Tr-A
i
L
I
Vo
Tl
oy
I
o
ol
P
spdded - Wbk At

R
N
P
sl
N

ST:QHz i SPz 1. 8DOGHz |

\.

For parameter settings at the factory shipment, see Appendix-A in the Operation Manual Vol.3 “Programming
(Remote Control)™.

Normally, the parameters immediately after the power-on depend on the state immediately before the last
power-off. To turn on the power with other parameter settings, see para. 9.5 “Condition Setting at Power-on”
in the Operation Manual Vol.2.

. 2-11
www.valuetronics.com



SECTION 2 PREPARATIONS BEFORE USE

WARNING /\

* During power-on

To maintain the MS2670A, sometimes it is necessary to make in-
ternal checks and adjustments with the covers removed while
power is supplied. Very-high, dangerous voltages are used in the
MS2670A, if insufficient care is taken, there is a risk of a accidential
electric shock being received or of damage to the equipment. To
maintain the MS2670A, request service by a service personnel
who has received the required training.

2-12 .
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Connecting to Device Under Test

Connect the signals to be measured to the RF connector using a coaxial cable (JO561, N-P-SW+5D2WsN-P-
5W).

RF Input 50Q

Fully insert the cable jack into the RF Input

N\
\@y connector.

Frequency range: 100 Hz to 1.8 GHz

Measurement level: Apply the measured signal with average
noise level of up to + 30 dBm to the N-type connector RF
Input of 50Q input impedance.

CAUTION N\

The RF input circuit is not protected against excessive power. If a signal exceeding + 30 dBm
and 0V DC between measured terminal and ground is applied, the input attenuator and input
mixer may be burned. /A is a warning mark to prevent such damage.

. 2-13
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SECTION 2 PREPARATIONS BEFORE USE

Internal Calibration

Perform internal calibration to maintain the measurement accuracy of the MS2670A within the specifications.

Immediately after the power-on, the performance is unstable due to internal temperature variations. Wait for
about 20 minutes or more after the power-on, then perform “All Cal”.

Cal
Ishit | + | 0 | + Alcal

Now Calibrating ......
Level Cal

The Cal screen is displayed during

calibration.

Internal calibration takes about four minutes.

If the MS2670A is used in a thermally stable environment such as an office, after the first internal calibration;
there is no need to perform internal calibration, repeatedly. If there is a big change in the temperature, perform
an internal calibration.

2-14 .
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Using the Memory Card

The save/recall functions can be used to save/recall parameter and waveform data to/from the memory card.

When a new memory card used to save any file, format it beforehand to MS-DOS.

When saving data to a memory card; confirm that the write-protect switch of the card is set at the NOT-
PROTECTED side, and then install it to the MS2670A. (For the setting method, see the operation manual of
the card.)

* Installing Memory Card

Install the memory card to the MS2670A, with the cutout of the card at the position as shown below. Two
card can be installed at the upper and lower sides.

Memory Card

I /

Cutout MC

\

¢ Removing Memory Card

Push the left eject button to remove the memory card at the upper side.
Push the right eject button to remove the memory card at the lower side.

« Replacing Battery of Memory Card

Memory card has a battery. When the battery life ends, the saved data is erased. Replace the battery before
the life end. (For the battery life and replacing method, see the operation manual of the card.)

. 2-15
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Using the RS-232C Interface

See Section 2 in the Operation Manual Vol.3 “Programming (Remote Control)”.

Using the GPIB Interface

See Section 2 in the Operation Manual Vol.3 “Programming (Remote Control)”.

Reprogramming

The software of the MS2670A is stored in a ROM (read only memory) installed when the MS2670A is shipped
from the factory. Therefore, it is unnecessary to load the software in the MS2670A.

Also, the frequency response of each the MS2670A is checked when the equipment is shipped from the
factory, and the correction values are written into the ROM. Therefore, it is unnecessary to load the correction

values.

The data and program shown below can be set to correct the measured values and perform the automated

measurement. For details, refer to the following sections:

» To set the frequency-response correction factor : See Sections 2/3/4 in the Operation Manual Vol.2.

» To set the template/mask limitation line : See Section 13 in the Operation Manual Vol.2.

» Toregister data in the user defined menu 1 See Section 12 in the Operation Manual Vol.2.

» To load and execute the PTA : See the PTA control part in the Operation Manual
(personal test automation) program Vol.3.

2-16 .
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Power-off

Press the power switch on the front panel for one second or more while the power is on to set the MS2670A in

standby mode.
The “ON” indicator goes off, the “stby” indicator comes on,
and the screen becomes blank.
Stboy On
& O

When the MS2670A will be reused in the same environment, leave the MS2670A in the standby mode. If the
MS2670A is not used for a long time or is moved/stored, press the power switch on the rear panel to off.

ot =.0n

=
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Replacing Fuse

The MS2670A with standard accessories has two spare 5 A fuses. The fuses are mounted in the fuse holder
and must be replaced if they blow. If the fuses must be replaced, locate and remedy the cause before replacing
the blown fuses.

« If the fuses are re

tnere
Before replacing the fuses, set the power switch to OFF and remove the power cord from the
power outlet.

» If power is supplied without protective grounding, there is a risk of accidental electric shock.
In addition, if the AC power supply voltage is unsuitable, there is a risk of the internal circuits
of the MS2670A being damaged by the abnormal voltage. Before supplying power again
after changing the fuses, check that the protective grounding described previously is still
connected, and check that the AC power supply voltage is suitable. Then, set the power
switch to ON.

CAUTION A\

When there are no supplied spare fuses, the replacement fuses must have the same rated voltage and
current as the fuses in the fuse holders.

« If the replacement fuses are not of the same type, they may not fit correctly, or there may be
a faulty connection, or the time taken to for the fuses to blow may be too long.

 When an abnormality occurs again, if the voltage and current rating of the fuses is incorrect,
the fuses may not blow with a consequent risk of damage to the equipment by fire.
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After performing the safety procedures described on the preceding page, replace the fuses according to the
following procedure.

Step Procedure

1 Set the front-panel [Power] switch to Stby and the rear-panel [Line] switch to OFF. Then,
remove the power cord from the power-supply outlet.

2 Use a flat-bladed screwdriver to turn the fuse-holder cap counterclockwise. The cap and fuse
are removed as a unit from the fuse holder.
Remove the fuse from the fuse cap and replace it with a spare fuse.

(4]

(The direction does not matter.)
4 Return the fuse cap with fuse to the fuse holder and fasten it by turning it clockwise with the

flat-bladed screwdriver.

7

—_—
IWARMNG j 0.of =0n

) ~ Line Input 300VA Max

. 475
CAUTION _] 85-132Vv  TO-5A
l . 170-250V T-&5A

Fuse holders
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(Blank)
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SECTION 3
PANEL DESCRIPTION

In this section, the front and rear panel functions and interfaces are explained.

TABLE OF CONTENTS

Table of Front Panel Features 3-3

Description of Screen Display 3-10
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SECTION 3 PANEL DESCRIPTION

SECTION 3
PANEL DESCRIPTION

In this section, the front and rear panel functions (Figs. 3-1 and 3-2) and interfaces are explained.

NOTE: All blue key designations are accessed by first pressing the shift key.

No. Panel Making

Explanation of Function

1 (LCD)

2 Menu On / Off
3 F1-F6

4 More

5 Freq / Ampl

6 Marker

7 User

www.valuetronics.com

This is a 5.7 ” color TFT liquid crystal display (LCD). It displays the
trace waveforms, the parameter settings, the values of marker, and the
soft menu keys, etc.

This toggles the soft-key menu display On / Off.

These are the soft keys for selecting the soft-key menus linked to the
panel key operation.

This displays the next page of soft-key menus.

This is the frequency and level parameter data input section.
[Frequency] Sets frequency.

[Span] Sets frequency span.

{Amplitude] Sets reference level.

[-> CF] Sets peak level signal frequency on screen to center
frequency.

[->RLV] Sets peak level on screen to reference level.

This section is related to operation of marker functions.

[Marker] Sets marker.

[Multi Mkr}] Sets multimarkers.

[Peak Search]  Moves marker to currently-displayed peak level.
[Marker - >] Sets paramater according to marker value.

This is a user-dedicated key which users can specify.
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No. Panel Making Explanation of Function
8 Single This sets the sweep mode.
[Single] Executes single sweep.
[Continuous]  Executes continuous sweeping.
The initial default is continuous sweeping.

9 Recall This executes recall / save.

[Recall] Reads measurement parameters and waveform data
from internal memory or memory card.

[Save] Saves measurement parameters and waveform data to
internal memory or memory card.

10 Measure This menu is for performing the various application measurements
including frequency measurement, noise measurement, adjacent-channel
leakage power measurement, etc.

11 TG This sets the tracking generator function.)

12 Display This section is for selecting the trace waveform. Normally in the
frequency domain, up to two trace waveforms can be displayed.

The zero-span (Time Domain) mode is selected simply by pressing the

[Time] key.

[A, B] Displays trace A or B waveform in frequency domain.

[A/B, A/BG] Displays trace A and B waveforms simultaneously, or
displays trace A and BG (background frequency
spectrum including trace A) simultaneously.

[Time] Switches to zero span (Time domain) mode to display
time domain waveforms.

[A/Time] Displays trace A and the time domain waveform
simultaneously.

13 Trig / Gate This sets the trigger/gate and TV-image monitoring functions.
[Trig/Gate] Sets the sweep-start trigger and gate(to control wave-

form-data write timing) functions.
[TV Monitor]  Don't use in MS2670A.
14 Coupled Function  This sets the RBW, VBW, sweep time and input attenuator.
15 Entry These keys set the numeric data, units and special functions.

34 i
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SECTION 3 PANEL DESCRIPTION

No. Panel Making Explanation of Function

[ A ,V] Increments and decrements input data.

[Shift] To execute panel functions indicated by blue letters,
press this key and then press the blue-lettered key.

[BS] Backspace key for correcting input mistakes.

[0-9,.,+/-] Numeric-data setting keys.

[GHz, MHz, kHz, Hz]
Units keys for frequency, level, time, etc.

[PTA] Used to edit, load and execute the PTA Program and
Library.

[DEFINE] Used to allow definition of library program execution.

[CE] Used to clear last entry.

[HOLD] Press to hold current settings.

[SOUND] Option not available on this model.

[SYSTEM] Use this key to set system parameters.

[TITLE] Use this key to set the title display field at the top of
the screen.

[CAL] This key is used for full system calibration.

[INTERFACE] Used to set the RS-232C baud rate and interface with
external devices.

[MEM CARD] Used to format a new memory card, select memory
card and display directory.

16 Preset This sets the measurement parameters to the default values.
17 Local This changes the remote status to the local status.
18 Copy This outputs a hard copy of the screen to a printer or plotter.

[COPY CONT] Used to select printer/plotter, feed paper, stop printing,

etc.
19 Stby / On This is the power switch. It can be used when the back-panel power

www.valuetronics.com

switch is on. The power-on condition is fetched from the Stby condition
when the key is pressed for about 1 second. The equipment is returned
to the Stby condition from the power-on condition when the key is
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SECTION 3 PANEL DESCRIPTION

No. Panel Making Explanation of Function

20 Memory Card This is the slot to set memory cards which save/load the waveform data
and measurement parameters, etc. Up to two plug-in memory card can
be used.

21 RF Inout This is the RF input connector.

22 TG Output This is the tracking generator output connector.

50 (Fan) This is the cooling fan for ventilating internally-generated heat. Main-
tain a clearance of at least 10 cm around the fan,

51 10 MHz STD This is the input connector for an external reference crystal oscillator.
When an external reference signal is input, the equipment switches
automatically from the internal signal to the external signal.

BUFF OUT

55 Off/ On This is the AC line power switch.

56 (Inlet) This is the fused AC power inlet to which the supplied power cord is
connected. It contains two time-lag fuses.

57 (Ground Terminal) Connect this frame ground terminal to ground to prevent risk of an
accidental electric shock.

58 RS-232C This is the RS-232C connector. Connect it to an external system
controller or printer, etc.

59 GPIB This connector is for use with a GPIB interface. It is connected to an
external system controller or a printer, etc.

60 Trig/Gate In This is an input connector for external trigger/gate signal.

#1mv)
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SECTION 3 PANEL DESCRIPTION

Description of Screen Display

Display
1.

2.
3.
4.

items on the screen are explained in the 4 types:

Common display item --- commonly displayed items

Frequency-domain display item --- displayed items in frequency domain trace
Time-domain display item --- displayed items in time domain trace (zero span mode)
Menu display items --- displayed items at soft-key menus

e Common display item

1.
2.

10.
I1.

12.

13.

Marker value

Reference level

When the reference level offset is on, # is appended.

Resolution band width (RBW)

When the RBW is Manual, # is appended.

When the Couple mode is Independent, t is appended in time domain mode.

Video band width (VBW)

When the VBW is Manual, # is appended.

When the Couple mode is Independent, t is appended in time domain mode.
Attenuator

When the Attenuator is Manual, # is appended.

Sweep time

When the Sweep time is Manual, # is appended.

Time or title

Time is updated in 1-sec period.

Trace name

Input impedance

When the input impedance is 752, 750hm is displayed.

When the input impedance is 502, nothing is displayed.

Trace

Y-scale range

Displays the setting contents of the Y-axis scale range.

UNCAL indicator

When the relation among Span/RBW/VBW/Sweep-time is UNCAL(the measurement error of the
level and frequency is large because of too short sweep time), UNCAL is displayed.
When it is not in UNCAL state, nothing is displayed.

Average/hold count

Displays the current sweep time when Storage mode is Averaging and Max-hold/Min-hold.
When the Storage mode is others, nothing is displayed.

3-10 .
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14.

15.

16.

17.

SECTION 3 PANEL DESCRIPTION

Current marker

Displaysvat maximum or minimum point within the Marker zone. The frequency is in the
frequency domain (time in time domain) and level is displayed at the item of the 1 Marker above.
Marker zone

Displays the Marker zone with a dotted rectangle. When the Zone width is spot, it becomes a dotted
line.

Reference marker

In the Delta marker mode, the Reference marker is displayed with [].

Sweep marker

Real-time displays the point where the sweep is complete.

» Frequency-domain display item

21.

22.

Center frequency

In Start/Stop frequency mode, Start frequency is displayed.
Frequency span

In Start/Stop frequency mode, Stop frequency is displayed.

« Time-domain display item

31.

32.

33.

34.
35.

Trigger level indicator

When the Trigger source is Video, the set Trigger level is displayed on the screen.

Trigger point indicator

When the Delay time is a minus value, the Trigger-signal input point(0) is displayed on the screen.
Delay time

When the Trigger function is not used, 0 is displayed.

Time span

Tuned frequency

= Menu display items

41.
42.
43.

44.

45.

Menu set (or group of menus) title

Menu title

Menu page number

When a few Menus exist on the same layer, the Menu page is displayed with a tag.

Lower menu mark

The current Menu is not on top: this mark(vertical line along the side of the Menu display) is
displayed and F6 soft-key menu becomes “return”.

Lower-menu existing mark

When the lower menu exists below the current menu, "*" is appended at the top right of the current

menu label.

3-11
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(Blank)
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SECTION 4
SOFT-KEY MENU

In this section, soft-key menu functions and and its hierarchical system are described using a tree structure.

TABLE OF CONTENTS

Soft-key Menu List

Menu Tree
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SECTION 4 SOFT-KEY MENU

SECTION 4
SOFT-KEY MENU

In this section, soft-key menu functions and its hierarchical system are described using a tree structure.
Matters to be noted about the tree are as follows:

(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 to 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.

(8) The menu with "!" mark cannot be used on the MS2670A.

www.valuetronics.com



SECTION 4 SOFT-KEY MENU

l Soft-key Menu List l

Menu Menu Tree(page/27) Menu Menu Tree(page/27)

A) A/B,A/BG 16 H) Hold Count 156
A/Time 17 1) Impedance 2
ACP Setup1 8 Initialize 26
ACP Setup2 8 Initiate 9 , 10
Ajd ch Pwr 8 Interface 23
Amplitude 2 ltem 12 , 20
Attenuator 2 , 3 L) Lib Exec 25
Avq Count 15 Lib File 25

B) Burst Pwr 11 Lib Memory 25

C) C/N Meas 7 Lib Prgm 26
Cal 22 Lib Remove 25
Change Cir 21 Lin Scale 2
Check File 25 Line 9 , 10
Copy Cont 20 L.oad/Save 9 , 10
Copy from 21 Location 20
Correction 2 Log Scale 2
CountSetup 7 Lvl Offset 2

D) Def Files 26 M) Manual Set 4
Def Menues 26 Marker 4
Define 26 Marker-> 4 , 5
Define Cir 21 Mask Meas 9
Detection 15 |, 17 Measure 7 , 8 , 10
Dip 5 Media 24 |, 26
Directory 24 Media 2 , 9 , 10
Disp Line 2 , 4 Mem Card 24
Display 21 Mkr Func 4

E) Edit g ,10 , 23 Mkr List 4
Edit Menu 26 Move Mask 9
Expand 17 Move Temp 10

F) File Ope 24 Multi Marker 4
Format 24 N) Noise Meas 7
Freq Count 7 Normalize 14
Frequency 1 O) OBW Setup 8

G) Gate 18 Occ BW 8

Gate Setup 18

44
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SECTION 4 SOFT-KEY MENU

Menu Menu Tree(page/27) Menu Menu Tree(page/27)
P) Paper Size 20 Storage 15 |, 17
Peak 5 Sweep Time 3
Plotter 20 Swp Contl 16 , 17
Pon State 21 System 21
Preset 27 T) Temp Meas 10
Printer 20 TG 14
PTA 24 Threshold 5
PTA Lib 25 Title 23
R) RBW 3 Trace A,B 14 15
Recal Media 12 Trace Calc 15
Recall 12 Trace Move 15
Ref Line 15 Trace Time 17 , 18
Ref Step 2 Trnsformer 2
RS232C 23 Trig Ext 18
S) Save 13 Trig Video 18
Save Media 13 20 Trigger 18
ScroliStep 1 U) Units 2
Select 2 9 10 User1 6
Set Date 21 User2 6
Set Time 21 User3 6
Setup 2 V) VBW 3
Setup Mask 9 W) Wide IF 18
Setup Temp 10 Z) Zone Width 4
Source 17 18
Span 1

www.valuetronics.com
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SECTION 4 SOFT-KEY MENU

Menu Tree

Menu Tree ( 1/27)
— Panel Key —+——— Top menu

} Lower menues

IFrequency' Fxmﬂy_
Center
|__Freqg
Start
| Fxeq
Stop
|—Ereq
Peak ->CF
Auto Tune
#1
#  |scea
L.Step Size
j1] |

===

Scroll->

j<-Scroll

*

+ Set items related to frequency, including the center frequency, start/stop
frequency, peak->CF, auto synchronization, frequency step size and scroll
step size, etc.

#1 Detects peak point in pre-specified (in BG range) span and automatically

hineg tho no
LUIIVG Wb Puran

l1to th

#2 Sets frequency step size for changing center frequency.

\/

Scroll

121 1

I Span I Bgan__

Span
Full Span
Zerco Span

Scroll->

l<-Scroll
[Log Sweep

on. Off
11]

4-6 .
www.valuetronics.com

| Sy —
1ldiv

2div

5div

10div

return

| 12] | |
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SECTION 4 SOFT-KEY MENU

Menu Tree ( 2/27)

— Panel Key ——— Top menu } Lower menues
Amplitud |
[amplitude] Fﬁ r—
Offset | ]
L On  Qff dBm
Ref Level dBuv/m
Offset 0g_Scale
—10.05dB dBuv 10dB/div | 4rflin Scale
10%/div
|4 aBav v L—"1 sassaiv
5%/div
- dBuv(emf) 2dB/div
1 w
_S;:L * 2%/div
- ot Input 14B/div
Linear / return 18/div
| t
111 I ! ) return return
return
return
e oiv Pizelay Ly
* o Line
Manual
Step Size / 2piv =" Ppisp Line
* Level
Display . | -50.00dBm] Auto flupedance
Line 5Div — 50 Ohm
*
ttenuator ) —
10Div Marker 75 Ohm
* e Level
! Pre Ampl
Manual
*
Impedance
ILrnsformer return
* return
cCorrection return
#1
L2t |
return
ronsformer
[Trnsformer
(MA1621A)
on Off
#1 Sets correction (frequency-response
characteristics correction) function. crrection /ng:up
. - Load
#2 The menu with ! mark cannot be used Korrection Corr-1 Corr Set
on Qff
on the MS2670A. L * Display
Select Corr-2 Directory
Corr | /Next
Dir Disp
B . . Corr-3 Detail
* Set items along the vertical axis of the screen, | return —Qucline.
e ave
including reference level, Peak->RLYV, reference Corr-4 Corr Set
. - » *
level offset, measurement level unit, Log/Lin scale Setup Corr-5 Load/save
. . . . . corr Media
switching, reference level step size, display line,
. . return return return return
attenuator, pre-amplifier On/Off, 75Q impedance,

transformer, frequency-response correction, etc.

i 47
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Menu Tree ( 3/27)

— Panel Key —+———— Top menu : Lower menues
fr— * Set the manual/auto of resolution bandwidth, and auto (RBW, VBW and
i SWP only) or all auto.

Auto

7RB/VB,SWT

#1 | Al auto #1 Sets RBW, VBW, Sweep Time, Atten all to Auto.

[VBW
» 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.

Manual

VEW auto

Filter
Off
VB/RB

Ratio
#1

Sweep ™ RB, VB, SWT
I Sweel I T_\Leu_umﬁ Aot
Manual All Auto
Auto
* Set the manual/auto of sweep time, and auto (RBW, VBW and SWP only)
B, VB, SWT
Auto or all auto.
All Auto
|
Manual
Auto » Set the manual/auto of the input attenuator, On/Off of the pre-amplifier and
all auto.
1 Pre Ampl
. on Off
All Auto * The menu with ! mark cannot be used on the MS2670A.

4-8 .
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Menu Tree ( 4/27)

SECTION 4 SOFT-KEY MENU

— Panel Key ———— Top menu } Lower menues
ﬁ + Set the selection of normal/delta/no marker, zone marker width, marker->,
Normal marker search mode, display line, marker tracking On/Off, zone sweep On/
| Marker | Off, etc.
Delt . .. .
Heaxls:: #1 Selects whether to search for maximum (Peak) or minimum (Dip)
value in zone marker.
Marker
—off #2 Toggles zone sweep On/Off. Usually, the zone sweep is Off. At On,
the sweep time is reduced by sweeping only the zone specified by the
zone marker.
*
zZone Width >m
* Spot
Marker -> > Rarker -> |
121 1) 1Div Mkr-> CF
‘ 2Div Mkr->RLV
Marker ”
#1 search spiv ->MC§
10Div Delta Mkr
] * e - —Lmn—- . y .
D;iiéaY return Zone Di?iiay
-> sEan 1
on Off
return [Disp Line
" Level
Mar er -50.00dB
Tracking
| On  Off
#2 HZone Sweep Marker
Level
1 12] 1| #6 Bbs Rel

Muiti Marker ) return
Marker
oo off
#3 Pighest 10
#4 | mamonics P Tist #3 Allocates up to 10 multi-markers
Harker g faoual set] sequentially from the peak level of
off change the signal displayed on screen.
- | Macker No
Marker e o #4 Allocates multi-markers to the har-
s Lreq sTime 4 monic signals of frequency indi-
Manual [ abs Rel O een cated by current marker.
#5 —Set. Level Select
| abs  Rel Off\u:;th #5 Function allowing user to select
Select only multi-markers necessary for
Clear all measurement.
* Set multi-marker On/Off, 10 multi-marker, | return .

. . . - . " -
harmonic multi-marker, listing of multi-marker f———— return #6 Select "absolute v?llue‘l or "relative
values, selection of necessary markers, etc. value (display line)" to display

marker level.

www.valuetronics.com
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Menu Tree ( 5/27)
— Panel Key ————— Top menu } Lower menues
* Setmaximum level search, next peak, next right peak, next left peak, Marker-

Peak &L . - . . .
Search . >, minimum level search, next minimum level, search level resolution,
Pea
|__Search threshold level On/Off, etc.
Next Peak
#ext Right
| peak
Next Left
| __peak
Normal
| _Marker |
Delta
| Marker |
11 )
Threshold
0 off
Search
Above
Below
ip
#11 o #1 Searches for minimum (Dip) level.
Search Display
Line
Next Dip on  _Qff 3
Disp Line #2 Sets peak-search level resolution.
Level
| -50.00dBm |
return
#2 LResolution
1.23 dB
*
IThreshold
*
Marker ->
> e o
EY
Mkr-> CF
Mkr->RLV
Mkr
Marker -> -> CF
Poak Marker -> | Step Size
Search
Mkr-> CF Delta Mkr
| ——> Span |
MKr->RLV 20ne
| -> Span |
MKT
-> CF return
Delta Mkr
|—->_sSpan |
Zone
| —-> Span |
+ Set marker value -> center frequency, marker value -> reference level, marker

value -> CF step size, delta marker-> span, zone marker -> span, etc.

4-10 .
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Menu Tree ( 6/27)

— Panel Key —————— Top menu

Peak
— CF

Peak
— RLV

Continuous

I User H

www.valuetronics.com

11 1 |

Lower menues

I 121 |

L

SECTION 4 SOFT-KEY MENU

* The soft-key menu defined by the user is displayed. (See ""User Define".)
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Menu Tree ( 7/27)

— Panel Key —+———— Top menu } Lower menues
IIHEHE!EEI' *__________—-———_———-—IPFSZ;E:E;;EE
#1 Frequency Count On
| Count
*
i Noise
| Measure |
*
# C/N Ratio
| Measuxe |
Count Off
*
Setup ———
[resolution
lkHz
off return
111 | | 100Hz
10Hz
Meas On
1Hz
return
off

return

C/N Meas |
Meas On
* Perform measurement according to various
applications:
#1 Frequency Count: Measure marker frequency with off
a high resolution.
Select resolution from 1 kHz, 100 Hz, 10 Hz and
1Hz.
#2 Noise Measure: Measure the noise power within rereen
zone marker.

#3 C/N Ratio Measure: 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.

4-12 .
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Menu Tree ( 8/27)

— Panel Key ————— Top menu } Lower menues

W | P T
#4 Occ BW Execute
| Measure
ladj ch pwr
#5 | Measure
x
#6 Mas l
Setup —>k tup
Method
N$ of Pwr
off return xdB Down
] 121 | N% Ratio
99 %
xdB Value
| 10.0 dB
(Next
Page)
di ch Pwr return
Execute
Ch Sepa-1
12.5 XkHz
Ch Sepa-2
| 25.0 kHz
Ch BW
8.5 kHz
Setup —p I2CP_Setupl
Method |Bcp serupa]
R:TotalPwr
return . Both
| Channel
ACP Graph
enter
#4 Occ BW Measure: Measure the occupied bandwidth. Line
Select the XdB DOWN or N% of POWER mode. 00— OLL | Lower
Line Channel
#5 Adj ch pwr Measure: Measure leak power from adjacent channels. On . Off
Select Channel Separate, Channel Bandwidth and Measurement
Mode (Method), On/Off of ACP Graph, On/Off of Channel Center off
Line and On/Off of Channel BW Line, Upper Channel, Lower return
Channel or Both Channel, etc. return
111 |
#6 Mask: Set Standard Line of the frequency domain and judge T

Good/NG in relation to the standard line. Select Mask Table,
Mask Movement, Measurement Mode, Mask Table Preparation,
Load/Save of Mask Table, etc.

www.valuetronics.com

SECTION 4 SOFT-KEY MENU

4-13



SECTION 4 SOFT-KEY MENU

Menu Tree ( 9/27)

— Panel Key ————— Top menu

Lower menues

_ P.a.sLMms_
— ILine
Check Limit 1
| Pass/Fail Upper
on Qff
Limit 1
Lower
* Qn Qff
Select Limit 2
Upper
* * on  Off
Move Mask Mask-4 Limit 2
\ ] Lower
* * on Qff — a
pply
Setup Mask-5
.
i -
return return
return Insert/
Replace
Delete
v | Graph/
List
Move x
| 12.34 KHz
return return
Move y
| 5,12 dB 114 ]
ine
Limit 1
Update Mask-1 Initiate Upper
Line
Limit 1
Cancel Mask-2 Select Lower
Line
Limit 2
return Mask-3 Upper
Limit 2
Mask-4 Lower
Mask-5
¥
* return return return
Select
421
Level
Absolute
| Relative
*
Make Up
—_— gad/Save ]
> em Card-1
Load/Save Load (Upper
Slot)
Display Mem Card-2
return Directory (Lower
/Next Slot)
Dir Disp
Detail
Oytline
Save
*
Load/Save
Media
return return

4-14 .
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Menu Tree (10/27)
— Panel Key —————— Top menu +

Lower menues

SECTION 4 SOFT-KEY MENU

feasire ] Frone teas
#7 wL__,/’
Time Check
Template Pass/Fail
*
#8 Burst
| Avg Power
*
Select
[femp Table
*
Move
| Template &
*
Setup
Temp ThL
off return
IEITET ‘

(Next page)

Apply

return

Limit 1
Upper

Limit 1
Lower

Limit 2
Upper

Limit 2
Lower

return

#7 Time Template: Set Standard Line of the time domain
and judge Good/NG in relation to the standard line.
Select Template Table, Template Movement,
Measurement Mode, Template Table Preparation,
Load/Save of Mask Table, etc.

#8 Burst Avg Power: Measure the mean power of burst
signals in the time domain. Select the start/end points.

www.valuetronics.com

1 ine
Temp-1 Limit 1
Upper
* on Of f
Temp-2 Limit 1
Lower
* on. Off
Temp-3 — Limit 2
Upper
* Qn. Off
Temp-~4 _ Limit 2
Lower >
* on Qff
Temp-5
return Insert/
return Replace
Delete
Graph/
@:
'L
R return
| 0.00 msec
Move y 2t
I *
Temp-1 Initiate
Update Line .
[lemp Table
Temp-2 Select
Cancel Line
Temp-3
return
Temp-4
Temp-5
return return
*
Select ] [2}
[Tenp. Table
Level
Absolute
[ Relative
*
Make Up
[Lemp _Table
oad/Save
*
Load/Save Load
Temp Table
Display Mem Card-2
return Directory {Lower
/Next Slot)
Dir Disp
Detail
outline
Save
[lemp Table
*
Load/Save
Media
return return
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Menu Tree (11/27)
~— Panel Key ——————— Top menu } Lower menues

(Previous ———P» kst pur
Page)

Execute

Start
Point
100
Stop
Point
100

return

4-16 )
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Menu Tree (12/27)

— Panel Key —————— Top menu } Lower menues
|
Reg-1
il | SR | e
— ABCDEFG
=EN | Nl | I
Reg-8 Recall
i'__ Display from
Reg-3 - . Mem Card
W Directory DJ:.splay
| /Next Directory
Tleg -4 | /Next
_ Dir Disp
Reg-10 —— Detail
HReg -5 , L Outline
T‘eg-ll
HReg -6 —
I " ‘
Reg-12 || Recan1 » [rec] wedia
TN * Media Mem Card-1
Recall || * (Upper
L 12f | | 2o 7 Item
—Items call all i Slot)
L1311 Items Trace § Mem Card-2
LY | parameter| (Lower
| slot)
All T & P
=>View
Parameter
| Parameter
except
Ref Level
return
return
* 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-register directories.
#2 Specifies items to be recalled
(trace waveform, parameter, etc.).
4-17
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Menu Tree (13/27)

— Pane] Key ————— Top menu } Lower menues
Save E——_ .
ave
=] v * Save trace waveform/parameters to the internal memory or memory card.
to Select saved media, and display file directories.
ot . Regstr
bisplay

Directory

| /Next

m '
Save

to

| Mem Card
Display

Directory
| /Next
Dir Disp
Detail

| _OQutline

Select *
Save —_—
| Media

em Card-1
(Upper

pMem Card-2
| 2] (Lower

| __Slot)

Save
MP file

Display
Directory
| /Next
Dir Disp
Detail return
Qutline

4-18 i
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Menu Tree (14/27)
— Panel Key ————— Top menu } Lower menues

I e | TG  Set ON/OFF and output level of tracking generator.
76 out rrace A #1 Normalize trace-A waveform data, and display it.
|l on  Qff
Output
Level Trace B
|0 dBm
httenuator
Hold A->B
Qn Off
*
Trace B->A
A.B
*
Normalize|\ A<->B
return

#1
Instant
iNormalize
(A-B+DL)
on Qff
Display
Line
on Qff
Disp Line

Level

| -50.00dBm
Marker
Level

| Abs Rel

return

. 4-19
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Menu Tree (1527)

— Panel Key ————— Top menu

A,B race A.B

Trace A

Trace B

#1 Trace

[Trace A.B

[Trace AonB

*

#3 Storage

*

Detection
#4

| (2]

x

Max Hold

Lower menues

A->B /Eormalize
. (A-B+DL)
o _ocs it
B->A
Top
A<->B
A-B
Moddl
on __Off oadie
A+B->A *
Ref Line Bottom
return
return
return

! Count |
vornal | Eizraee—] 256 | pfeCounc

| ACumulative Endless s56

Sweep

Averaging
Count

*

Min Hold ¥

|_Sweep

= Avg Mode

Overwrite Stop Stop
Non-Stop

* Stop Continue Stop
Average | J
Continue Restart Continue
View
Restart return Restart
return
111 | return return
12
Normal #1 Trace Move: Conduct movements A->B and B->A,
switching between A and B, and A+B operation.
Pos Peak
#2 Trace Calc: Select A-B+DL corrective operation, A-B
Sample operation and Ref Line.
Nes Feak | #3 Storage: Select a storage mode from Normal/Max Hold/
Min Hold/Average. Set Sweep Count, Rewrite/
Overwrite, Stop Continue, Restart, etc.
return
#4 Detection: Select a detection mode from Normal/Pos

Peak/Neg Peak/Sample.

» 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.

4-20 .
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SECTION 4 SOFT-KEY MENU

Menu Tree (16/27)

— Panel Key ———— Top menu } Lower menues
A/B,A/BG . .
A&M——A/B Simultaneously display two waveforms, namely Trace A and Trace B or
#1 ] (a<B) Trace A and Trace BG (peripheral spectrum containing Trace A). The
A/B large display is Main Trace and the small one is Sub Trace; select which to
(A>B) display as Main Trace (or Sub Trace).
A/BG Sweep Control: Set Stop/Continuous/Restart for sweep and Stop/Write for
(A<BG)
Sub Trace.
A/BG
(A>BG)
Sweep plswp Contl
| _Control
Sub Trace
| _Write
Sub Trace
View
Stop
Continuous
Restart
return

#1 Displays two traces A and B simultaneously at top and bottom of screen. The trace-B display

is the larger at this time.

) 4-21
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Menu Tree (17/27)

— Panel Key —————— Top menu ! Lower menues
C==1 i * Set to the zero-span time domain display. Set Time Span, Trigger, Trigger
Delay Time Source, Storage, Detection and FM Monitor On/Off, and select Expand
| 10.0 ms
(waveform).

[Time Span
200 us

Trigger

Freerun
[lriggered

Trigger > | (same as "Trigger Source” menu in
| source | Trig/Gate key)

Storage > E (Same as "Storage Mode"” menu in A,B key)

Detection -

- (Same as "Det Mode” menu in A,B key)

114 |

-
M Monitoxr
{

E d > ‘ . . .
| e zone starc| #1 Zooms in time-domain waveform dis-
#1 Point
100 play.
Zone Span
W Point
50
Expand
kY Zone
[ o Off
Expand
l oo _ofr
A/Time lg 2 i ; EE 1 return
A/Tine
(A<Time)
0 (:ﬁ%me) ITMT_W—_ #2 Displays trace-A waveforms in fre-
ime
e Sub Trace quency domain and time domain si-
| Wrire
multaneously at top and bottom of
Sub Trace . . . .
| view screen. The time-domain display is
Stop the larger at this time.
- IContinuous
Sweep
| Control Restart
return

« 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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Menu Tree (18/27)

— Panel Key ————— Top menu
Trigger [Lrigger

Freerun

Triggered
*

#1 Trigger EE—

Source

[Trace Time

[pelay Time
10.0 ms

[Time Span
200 us
111 |

iGate

jGate Sweep
on Qff

*

#2 Gate setupj———————P

Stop

Restart

*
Trace Time

Trace A

| 121

SECTION 4 SOFT-KEY MENU

} Lower menues
[Trig video
Trig Level ‘ . .
| -50dp b'm r> High, Middle, Low
m ITrig Level pr Jirig Ext
* High
Video ”’/”/,// “1-10 to 10V
a
»
Wide IF TTL
Video
’ ,,,,f””’
External
Trig Slope
> Rise Fall
v ITrig Level
return [Trig Slope | —-S.0v
Rise Fall
Line [Trig Slope
return | Rise Fall
return return
Gate Setup
jcate Delay . . . .
0 us #1 Trigger Source: Select a trigger source from Video, Wide
Gate . .
Length IF Video, External and Line.
10 ms
cate End #2 Gete Setup : Set gate conditions including Gate Delay, Gate
ate En
Int _EXt Length, Gate End and Gate Trig Source.
Gate Trig -
Source F
return e L:Vel ,'Triq EXt,
Hig
> -10 to 10V
Wide IF
Yideo
* TTL
External /
race Time
DeigyoT;:e ITrig Slope Trig Level
Rise Fall =5.0V
Time Span :
ITrig Slope
200 us return return Rige Fasl
return
Trigger
Freerun
[Triggered
Gate Trig
Source
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.

www.valuetronics.com
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SECTION 4 SOFT-KEY MENU

Menu Tree (1927)

— Panel Key ————— Top menu } Lower menues
TV Monitor

I|Trig/Gate

4-24 -
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SECTION 4 SOFT-KEY MENU

Menu Tree (20/27)

— Panel Key —+——— Top menu + Lower menues
Cop
Paper Size
A4
Copy Ccont A3
COp
Printer Full Size
Plotter inter Quarter
Size
HP2225
BMP fi
#1 b ‘,,A-i}f., b4 Rlotter
LA VP-600 HP-GL
Paper Feed ——(ESC/P) | GP-GL.
*
Paper
Istop Print Size return
*
Plot Magrnify Location
Rocation 1x2
Reset. Printer *
11] | Address Item
18
Plotter
return Address
18 Auto
1 11
opy_Cont. return [r 11
* ]
Printer
Setup
* {1
Plotter
—Sete—— « Set Printer/Plotter to hard-copy the screen. Set Printer/
MP £il .
sB:  Media Plotter, Printer (model)/Plotter (model), Paper Feed, L1
Stop Printer, Plot Location Reset, etc.
[1
return
TEY
Ttem
MemCard-1 ALL
(Upper
slot)
piemCard-2 Trace
(Lower
slot) Scale
#1 Save the screen image data in memory card return
. return
by BMP format (MS-DOS bit-map data

format).
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SECTION 4 SOFT-KEY MENU

Menu Tree (21/27)

— Pane]l Key ——— Top menu } Lower menues
Sound
! + The menu with ! mark cannot be used on the MS2670A.

#1 Sets whether the coupled settings for RBW, VBW, etc., in frequency
and time domain, independent or common.

#2 Changes screen color pattern.

System
L_2__ | |systen
Couple
#1 Common
Independnt
* 1
#2 | pispiay [~ pismla ]
arameter
* Display
Tvpe-1
Color
Pattern 1
IClock Disp
v/m/d Color
Power On
State Pattern 2
Color
Pattern 3
EL! Color
Pattern 4
return *
Define
Usexr Color » :
[svsten o
Qpy from
* return lcopy Color
Set Date 1L ptn from Ccolor
Select Pattern 1
* Item
Set Time Color
Pattern 2
Red
\ 15 Color
Pattern 3
Before Set Date Green
| pover 0ff ™~ Year 15 Color
Pattern 4
Recall L Blue
M - 15
emnory Month Set Time
Fixed Hour return
State return
Day
L iz Minute
Recall
Memory No Second
1
return
return
« Set various modes of systems of this
device.
return .
Set Couple , Display, Color Pattern,

Define User Color, Power On State,
etc.
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SECTION 4 SOFT-KEY MENU

Menu Tree (22/27)

— Panel Key —+———— Top menu } Lower menues
* Execute calibration. Select an item from All Cal, Level Cal and Freq Cal.
Cal lcal
| I |
All cal
Level Cal
Freq Cal
FM Cal
(Q-P/EMC
cal)
J1| |
Cal
Freq Cal
on  Off
*
lCal Status P <Calibration status screen>
*
Mainte- p <Screen shows but no sub-menu
nance appears. Maintenance function
| 12] is for factory inspection.>
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Menu Tree 23/27)
— Panel Key ———— Top menu } Lower menues
« Set interfaces for external devices to connect. Select RS232C, or GPIB, and set the RS232C interface, GPIB address,

etc.
Interface Interface
* »Irs232c
RS232C
Setup Baud Rate
GPIB 4800
My Address
1 Parity
| __Even
Data Bits
Connect to 8bhits
IController
RS232€ Stop bit
IConnect to 1bit
Prt/Plt
| __None |
IConnect to,
Peripheral
GEIB return

+ Input a title to display on the screen.

Title
| 3 | Title
Comment
_Title

* 1
ait Title g TR

Insert

Delete

Clear

return
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Menu Tree (24/27)

— Panel Key —+———— Top menu } Lower menues
Mem Card penczza ] _
. * P Ihirect
[Directory orv* = Irile Ope
Trace Display
#1 * Directory
Format * Next
ICorrection Dir Disp
Detail
* Qutline
Mask —
*
Template §____
Delete
*
Define
* Menue File
Select [Protection
| Media return
\ return
110 |
| ZSTTRE |
irectory Apply \
- |
: lem Card-1
#1 Formats memory card. BUP file (Upper
Slot)
3 : [Mem Card-2
» Set Directory, Format and Media of the (Lower
memory card. Slow)
Directory: Select a directory to display
from Trace, Correction, Mask, Template
and Define Menus.
; . return
File Ope: Select an item from Display
. . . . return
Directory, Dir Disp, Delete and File return
. | (2]
Protection.
PTA
1
* >
PTA
* [
PTA ] '
Library Fl E
cursor Yes
Cont F2
Cursor No
Reset F3
Off F4
etc. FS
11 | | !
[Tz ete
l 13! ' etc.
Ll f (4]
(Next Page)

* SetPTA (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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Menu Tree (25/27)
— Panel Key ————— Top menu

(Previous Page) =——————msmresmee—i

4-30 .
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Lib |

-
Library
| Memory

*
Library

| _File

return

EEE—

Lower menues

Cursor
Up.

Cursor
Down,

*

Execute

Library
/Page

*

Remove \

return

ib rile

Cursor
Up

Cursor
Down

Load

File
/Page

>

return

ib Exec

Run

Stop

Cont

Reset

return

Yes

return

Check File| —P» |

Library
| /Page

return




Menu Tree 26/27)

— Panel Key ————— Top menu }

Define efine

*

p-thef Menus

Lower menues

SECTION 4 SOFT-KEY MENU

Define
#1 | verus

*

Edit
#2 Meny

*
Initialize
Menus

*

Load/Save
Def Files

« Set Define, Edit, Initialize and Load/Save.

#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.

www.valuetronics.com

Source

Select
Source
Menu
Select
Dest
Menu

et source
into Dest

Delete
Dest

return

Select

Sqource

Edit

return \

Select *|——P

Up

Down

lext Page

return

Edit L p-<edit screen>

———P»<edit screen>

Lnitialize

Yes

Def Files
Load

Def Menu
| Eile
Display
Directory
| _/Next
Dir Disp
Detail

| Outline
Save

Def Menu
File

*

Load/Save

return

return

(Upper

pem Card-2
(Lower

L Slot)

return

Eem Card-1
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Menu Tree (27/27)
~— Panel Key —+———— Top menu + Lower menues
* Initialize measurement parameters. Select one from All, Sweep, Trace,

Level and Frequ/Time.

Preset
All

Preset
Sweep

_controll

Preset

Preset
Level

Preset
Freq/Time
[Parameters

Hold
GHz
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SECTION 5 BASIC OPERATION PROCEDURE

SECTION 5
BASIC OPERATION PROCEDURE

The basic operation procedure of this equipment are
explained here. The operations are listed on the right.
Also, the explanation willl advance assuming that a
500 MHz signal is applied to the input connector.

Please read this manual while operatin

equipment.

([_]: Panel key, ___ : Softkey)

P ng this

<Actual operations>

0y

2

3
4

Signal display

1) Turn the power on,

2) set the signal to the center of the screen, and
3) enlarge and display the signal.
Marker operation

Check of the zone marker function.
The "marker — CF" function check.
"Measure" function check.

Screen hard copy.

Signal Display

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 Parameters key in the menu.

MKR: 832MR=
! ~-72.96dBm

RB 1MH=
v 1MH=

"RLV=-1 0. 00dBm
! ogB.~ R

‘ R

{

Preset
reset |
Al i

P

Preset i
Sweep '
comtrol |
Preset
Trace
Parameters
reset -
Level .
Parameters|
reset i
Freq-Ti i me
Parameters

[
4

2 OH=

m—e
SP: 1 .800GH=

Fig. 5-1

www.valuetronics.com

Turn the Eower on I

Press the AC line power switch on the rear panel,

The power is turned on/off only when the power
switch is pressed for one second or more. This
prevents the power from being turned on/off easily
by mistake.

soft key menu is displayed.

When [panel|key (hard key) is pressed, the relateg

Partial resettings are enabled. This resetting
includes only the display-related resetting or the

resetting of special modes such as zone sweep.
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SECTION 5 BASIC OPERATION PROCEDURE

l Set the signal to the center of the screen ’

Press key. &hen pressing Frequency, Span, Amplitude cD

Ty N Coupled Function key(s) (which is used
RLv: “ia- ggSSF OB 1Mz Center | frequently), Center Frequency, Span, Reference
B H H Freq N A
EL. . Stamt Level, RBW or VBW function is selected and
| s3o- bod| nopui=! % numeric value for the function can be entered into
' —~— Stop t . . i
o — — Frea | eltry area. This reduces key operation times. j
, 1 “Rggt\:i»CF
AP A At Ay r A daa i oto o : <C o . . . N\
| I'his display sectton 1s called Entry area. Selecting )
— cF ‘ the menu displays the current set value of the
| piay
P Step Size
ST:oH= SP:z1-800GH= JTT 1 \ parameter. The set value can be changed by
i entering data in Entry area.
Fig. 5-2 \_ J
Press [Menu On/Off | key
i SESHNS ST The display of the soft key menu can be switched
RLV: —10. oodBm S8 _1muz ST s5m= | on/off using |Menu On/Off| key. When the menu
| [ oag~ T Tr—-n]

disappears, the scale is enlarged. Also, when the

‘ Temter e =

'
s
= Te] feToT ol o] M '
'
)

menu is displayed, the scale is reduced.

; 5 @

; —— |
T: OH= SF: 1.B8006GH=

[/,

Fig. 5-3

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

Use the ten-key pad (numeric keys) to enter 500 MHz.

MKR=z 4956MH= LrEguency
. —16.45dBm REB 1MH=
RLV=: —10. O0cdBm vVB 1t MH= Center
1098~ K — Frea . . )
K start The following three methods to input numeric
= n 0 F . . .
a- Hoal oopml! S values to parameters are provided: direct input by
) ' Stop i
BN — Freaq . the ten-key pad (numeric keys), up/down keys,
H B { Pealk —-> CF! and rot knob
| .
Py s vy v‘v‘vﬂ yt i a-ry
! Avuto Tumrne
: o
n + Step Size
CFz SOOMH= _ Sparn: 1 .. 80GH _t_l o
Fig. 5-4
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l Enlarge and display the signal l

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

MKR : SO0OMH= B s~ < N Span_
-16.62cd8m RB 1MH= |
RLV: —10. 00dBm /B 1 MH= Spanr i
k] Och!/ Ve, [
! , Full Span ‘
Frreq PR = + .
1. 1l80 felaTe) FoTe 'l 21 |
i ' Zero Span .
| |
' !
- R - Serol 1 ->
N

<-Scroll

HE
CF z S00MH= Spam: 1 .. 80GH

Fig. 5-5
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Marker Operation

Check the zone marker function ]

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

MKR: 3S00. 0Q1 OMH= Spanr ‘;
| —16.47dBm RB 10kH=
RLV:= ~10Q. OOdB’_rr_v' vB_ 10kH= Sparn
1o0g8- : x .
'rih: Full Span!

\
Freq PR =
| S0 D00k

‘ Zero Spar

f

[
Al
‘J H Scrol |l —->
]

| :

1

<-Seroll |

WM AN L
il I L
F:S00. OO0OOMH= Span: S00KkH=

Fig. 5-6

| The "marker — CF" function check |

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

Press |Frequency | key and [More | key in order, and then Scroll — key two times.
q

MKR:S00. 001 OMH= o 1oL  Er=ausooy] ﬁ'he soft key menu marked by an asterisk (*) on\
%"':ﬁﬁﬁ_,' - °°°’BF — e the upper right indicates that the menu can further
r el _N_tg L ! be opened by pressing the key. Conversely, the
N e A i e AR FR B ! soft key menu not marked indicates that the menu
} [
" % T cannot be opened further.
N J U:L.. <-Scrotl /¥ j
! A M =
i | Sten o ize (The following items can easily be checked by the
EriSf8-gooonn=  SeanmSookn= T 1= soft key menu tab: How many pages of the soft
Fig. 57 key menu being displayed currently are there?,
\and what page is displayed now? J

Go turn over the page, press key. )
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Press Peak Search key.
MIKR:zS00. O060MH=Z Pealc —
-—16.47dBm RB 10kH= !
RLV:=—-10. 00dBm vB OkcH= Peak !
1098~ H . Search

r
gl

Next Pealk ‘

L)
R
B
D
h
D

Next Right
Peak

Next Left.

SECTION 5 BASIC OPERATION PROCEDURE

ﬂAdvanced operation memo: It is convenient theb
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 Freq/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 especially important, it
should always be displayed when the panel key

:1 ? Pealc
”J : Norma
L ok Maricer
T M Y Deita k
. i L Maricer |
E.F: G499 . 8000OMH= Span: SO0kH= [ 1] 1 :
Fig. 5-8
The marker fetches the signal.
Press {More | key.
Press Marker — key.
MKR:z500. CO60MH= WHSrker =5
—16. 4°7cdBm RB 10kH= |
RLV:=: ~10. 00dBm v8 1 0kkH=z Mier~ —> CF
1 oq'a' = |’ H : K—T— .
: V] M -> RLY
ne | Ce N ] v :
0. Dosl oo I ' ! Mi<r

’ iR -> cF |
" Step Size

. .
H ) De i ta Mir

\is pressed. )

ﬁhen the soft key menu with "*" is pressed, the\
lower menu of function related to the menu is
further displayed.

In this case, as shown in the figure on the left, the
thick line is displayed at the left of the soft key
menu. This indicates that the lower menu is

-t -> Sparm
. z

B i'” Zonrne
! - > Span |
| P A A e i g .
. B ' ) N returm
L[ [ I
CF: 499. 8000MH= Span: S00kH =

Fig. 59
Press marker — CF key.
MKR: S00. 001 OMH= MIkcee  — >
! -16.47cdBm RB 10KkH=
RLV: —10. 00cBm VB _ 1 0kH= Mic~ —> CF
i [1 od8= [ v x 7 I
| TRW MIc~ —> RLV
) e | Cer v —
E {210 slekl fel Mi<cr~
-> CF

Step Size

HERE Del ta Mikr

displayed.
\ _J

ﬁ'he page opened by pressing the soft key can\
return to the preceding page by the return key. It
can also check which soft key menu was
previously pressed to open the current menu, as
the menu title is displayed on the upper row of

—-> Sparm
H Zorne
i M.n 3 "l""hp ~> Span
' "M'I V*‘“N‘VW Voo wew
. ; : _ returmn
CF:=3500. 001 OMH= Span: SO00KkH
Fig. 5-10

the soft key.
\ Y J

Return to the screen of Fig. 5-7 and ensure that the screen changes to that of Fig. 5-10 only by pressing the

[Ej key.

www.valuetronics.com
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SECTION 5 BASIC OPERATION PROCEDURE

"Measure" Function Check

Press key and Preset All Parameters key in order.

Press key.

If the zero beat signal level (local feed though) 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=S08MH= - —
—16.64dBm RB 1TMH= !
RLV:==10. Q0dBm ve 1MH:= Pealk :
Y
| g o%s/ ' 7 l Search
| vl ! | Nesct Pemic
Zhrie
T S Vot 1LY M
' ] Next Right
" - Peak
........... ‘ 4
! v el v Next Left
. Paeak
} : Normal
: r Marikcer
' + |
M s De | ta
- ) : — Mariker
STz OR= SP:1.800GH= 11 1| i

Fig. 5-11

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. G’he soft-key menu display can be switched On/\

e Off by the |Menu On/Off] key.

Freq count:

RLv:-10. ?g;’é;oo MH=E T8 ihna Count On | However, keys that condition setting is not

; ; ‘ possible unless a menu is On unconditionally

| ] — make the soft-key menu display On when pressing
A P B ek Y,
i DR Rl Wb i *® (5. . N\

| . Seroe From the screen after executing measurement, press

| —t return another panel key and change parameters. Pressing

sTionz SP:1.800GHs T T the key again will automatically return

Fig. 512 to the menu of this screen and not to page 1 of the

ig. 5-

menu (page learning function).
This is 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 RS-232C interface with the procedures
described below:

1y
2)

3)
4)

5)

6)
7
8)
)

As illustrated below, connect the RS-232C connector and printer with an attached RS-232C cable.

Press the key and the currently displayed screen is hard-copied.
If the printed copy is improper, check if the RS-232C interface is correctly set by performing the following

sequence.

Press the |Shift [key and then the |Interface| key.

Press the Connect to Controller key several times to get None on the display and press the Connect to
Prt/Plt key several times to get RS-232C on the display.
Now the printer can be operated with the RS-232C interface.

Press the RS-232C Setup key to set (or check if) the the setting of RS-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.)

Press the [Shift|key and then the key.

Press the Printer/Plotter key and select Printer.

Press the Printer Setup key and then press the VP-600 key.
Press the Magnify key several times and make the display 1 X 1.

10) Press the @’ key to print the currently displayed screen.

Rear panel
—ruT 2 "—U]
o Q0 ~~-«‘=$:,§‘
& M
\ ; i Y
\ e @9 Printer
| '“é‘" ()l
/ o RS-232C Cable ’\‘/j
S °®
: htiad ! l—'———]
R e te. T t— D ‘
} Lo g

Fig. 5-13
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(Blank)
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SECTION 6
PERFORMANCE TESTS

In this chapter, measuring instruments, setup and operations necessary for conducting performance tests of MS2670A are

described.
TABLE OF CONTENTS

Requirement for Performance TestS e 6-3

Instruments Required for Performance Test e 6-4
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SECTION 6 PERFORMANCE TESTS

SECTION 6
PERFORMANCE TESTS

Ly

Requirement for Performance Tests
_—

before it occurs.

Use the performance tests whenever necessary such as at acceptance and periodic inspection of the MS2670A
and to verify performance after repair. Execute the performance tests listed below to verify the MS2670A
performance at acceptance inspection, periodic inspection, and after repair.

= Reference oscillator frequency stability
» Center frequency display accuracy

» Frequency span display accuracy

» Resolution bandwidth and selectivity
» Sideband noise level

» Frequency measurement accuracy

« Amplitude display linearity

» TFrequency response

» Second harmonic distortion

+ Input attenuator switching error

» Sweep time and time span accuracy
* TG output level

Execute the performance tests as part of preventive maintenance at regular intervals for important evaluation
items. We recommend that the performance be inspected regularly once or twice a year.

If the specifications are not met at the performance tests, reference Volume 4 Service Manual for maintenance

and adjustment procedures.

6-3
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SECTION 6 PERFORMANCE TESTS

Instruments Required for Performance Test

A list of instruments required for performance test is shown below.

Instruments Required for Performance Test ( 1/2)

Recommended instrument

Required Performance t Test item
name ( Model name )
Synthesized signal » Frequency range 10 MHz to | Frequency-span display accuracy.
generator 1.8 GHz Resolution of 1 Hz | Resolution bandwidth, selectivity.
(MG3633A) possible. Sideband noise.
’ dO;ItEUt levelrange —20100 |, 1 litude display linearity.

Resolution of 0.1 dB possible. Second-harmonic distortion.

+ SSB phase noise
£130dBc/Hz Sweep-time and time-span accuracy.
( at 10 kHz offset ).

+ Second harmonic
<30 dBc.

* Amplitude modulation
(0% to 100%, 0.1 to 400 Hz )
possible.

+ External reference input
( 10 MHz ) possible.

Input-attenuator switching error.

Attenuator » Frequency Amplitude display linearity
(MN510C) 100 MHz. Input-attenuator switching error.
¢ Maximum attenuation
70 dB ( resolution 0.1 dB )
possible with calibrated data.

T Extracts part of performance which can cover the measurement range of the test item.

6-4 i
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SECTION 6 PERFORMANCE TESTS

Instruments Required for Performance Test (2/2)

Recommended instrument
name ( Model name )

Required Performance t

Test item

* Main instrument accuracy

Frequency response.

Power meter ( ML4803A )
+0.02 dB. Input-attenuator switching error.
* Frequency range TG output level.
100 kHz to 1.8 GHz
( depending on the power
sensor type ).
Power sensor ( MA4601A ) + Frequency range Frequency response.
100 kHz to 1.8 GHz. Input-attenuator switching error.
» Measurement power range TG output level.
— 30to +10 dBm.
* Input connector
N type.
Low-pass filter * Attenuation Second-harmonic distortion.
(M-238C) 270 dB ( at frequency: 2 X

(SAGE 1.20CA072)

(10MHz and 1 GHz)).

Frequency counter
(MF1601A)

10 MHz measurement possible.
Number of display digits: 10.
» External reference input

( 10 MHz ) possible.

Reference-oscillator frequency
stability.

Frequency standard

= Frequency
10 MHz.
» Stability
<1 X 10%/day.

Reference-oscillator frequency
stability.

tExtracts part of performance which can cover the measurement range of the test item.

www.valuetronics.com
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SECTION 6 PERFORMANCE TESTS

Performance Test

The warm-up time depends on the test item. For test item other than oscillator frequency, warm-up the equipment
for at least for thirty minutes. Test the performance after the MS2670A stabilizes completely. Also, begin
measurement after taking the warm-up time of the calibration instrument into full consideration. In addition,
the test must be conducted at room temperature; there must be little AC power supply voltage fluctuation, and

no noise, vibration, dust, humidity, etc.

| Reference oscillator frequency stability

The 10 MHz reference oscillator is tested for frequency stability.
Stability is determined by measuring frequency variation after 24 hours and after 48 hours of power on at

ambient temperatures of 0°C and 50°C.

(1) Specifications
n Reference oscillator
» Frequency: 10 MHz

e Aging rate: <+2 X 10%/ day
After 24 hour warm-up at 25°C £ 5°C

+ Temperature stability: <=5 X 10# at 0 and 50°C referred to frequency at 25°C

(2) Test instruments

« Frequency counter: MF1601A
» Frequency standard:  with stability of < +1 X 10°/ day

6-6 .
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SECTION 6 PERFORMANCE TESTS

(3) Setup
O] @\ e ~:§‘_-::- Frequency standard
Wt ml-“’c—l ot Tt
L..J
N femrian @ - OUTPUT
L.
0]
°®
(RN P, C]
;Ei" e e Frequency counter
H =
MF1601A
10 MHz STD FREQ STD
Buff Out INPUT 10 MHz IN

Reference Oscillator Frequency Stability Test
(4) Procedure

Aging rate / day: Test this at the ambient temperature + 2°C in a vibration-free place.

Step Procedure

1 Set the changeover switch (FREQ STD: INT / EXT ) on the MF1601A counter rear panel to
EXT.

2 Set the AC line power supply switch on the MS2670A rear panel to On and then the Power

switch on the MS2670A front panel to On.

3 Measure the frequency using the counter with 0.1 Hz resolution after 24 hours have passed
after tumning the power ON.

4 Measure the frequency using the counter after 24 more hours have passed from the step 3
measurement.
5 Calculate the stability by using the following equation.

(2nd reading of the counter) — (1st reading of the counter)

Frequency stability =
(1st reading of the counter )
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SECTION 6 PERFORMANCE TESTS

Temperature stability: Test this performance in a vibration-free constant-temperature chamber.

Step

‘ Procedure

1

2

Set up the MS2670A in a constant-temperature chamber at 25°C in the same setup.

Set the LINE and Power switches on the MS2670A to On and wait until the MS2670A
internal temperature stabilizes ( approx. 1.5 hours after the chamber temperature stabilizes ).

When the internal temperature stabilizes, measure the frequency by using the counter with 0.1
Hz resolution.

Change the chamber temperature to 50°C.

When the chamber temperature and the MS2670A internal temperature re-stabilize, measure
the frequency by using the counter.

Calculate the stability by using the following equation.

(counter reading at 50°C) — (counter reading at 25°C)

Frequency stability =
(counter reading at 257C)

Change the chamber temperature to 0°C and repeat steps 5 and 6.

6-8
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SECTION 6 PERFORMANCE TESTS

I Center frequency readout accuracy |

Add the known frequency which serves as the center frequency reference to the MS2670A as shown in the
figure below and set CF ( same value as the known reference frequency ) and SPAN. At this time, check that
the difference between the reading of the marker readout frequency ( thick arrow in the figure ) of the center
frequency peak point and the CF set value is < + (Center frequency accuracy).

As shown in the figure, the Synthesized Signal Generator uses the signal source phase-locked with the same
accuracy as the 10 MHz reference oscillator of the MS2670A.
(1) Specifications

*» Center frequency accuracy: * (Indicated frequency x reference frequency accuracy + resolution band
width X 15% + span x 5% + 15 kHz ) ; ¢ Span 2 2 MHz,

+ (Indicated frequency x reference frequency accuracy + resolution band
width x 15% + span x 5% + 25 Hz ) ; ¢ Span > 2 MHz.

. 6-9
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SECTION 6 PERFORMANCE TESTS

(2) Testinstruments

* Synthesized signal generator: MG3633A
(3) Setup

MKR : 500.0010MHz <= Marker display frequency

10 MHz STD
Buff Out

CF : 500MHz Span : 200kHz

Coaxial adaptor /'[ ]

Synthesized signal
generator

MG3633A

10 MHz REF INPUT

/( used as center frequency reference )

(N-P - SMA-J)

Known reference frequency

RF QUTPUT K

Coaxial cable

RF Input

{ SMA-type connector )

Center-Frequency Readout-Accuracy Test

6-10
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(4) Precautions

Set the signal

(5) Procedure

SECTION 6 PERFORMANCE TESTS

generator output level to approx — 10 to — 20 dBm.

Step

Procedure

1

2

Press the MS2670A [ Preset ] key, and then Preset All key.
Operate Freq Cal.

Set the signal generator output frequency equal to the center frequency ( 500 MHz ) in the
following table.

Set the MS2670A to the center frequency in the following table.

Set the span (10 kHz) that corresponds to the center frequency ( 500 MHz ) in the table by
using the numeric/unit keys.

Read the marker frequency ( indicated by thick arrow in the figure on the previous page ) and
check that the value is within the range between the maximum and minimum values shown in
the following table.

Repeat steps 3 to 6 for other combination of the center frequency and span according to the
combinations shown in the following table.

Center frequency display accuracy test

Signal Center Span Center frequency
generator | frequency frequency Minimum value | Maker value | Maximam value
10kHz 499.999 46 500.000 54

(RBW:100 Hz)

500 MHz 500 Mz 200 kHz 499.989 525 500.010 475
(RBW:3 kHz)
100 MHz 494.940 00 505.060 00
(RBW:300 kHz)

6-11
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SECTION 6 PERFORMANCE TESTS

l Frequency span readout accuracy |

Using the setup shown in the figure below, set the frequencies corresponding the 1st and 9th division from the
left side of the screen scale with the SG. The frequency difference between the peak levels at the 1st and 9th
divisions is equal to the frequency span X 0.8.

(1) Specifications

» Frequency span accuracy: * 5%

(2) Test instrument
» Synthesized signal generator: MG3633A

(3) Setup
o Measure frequency .|
-~ difference with SG
\ /
\ / 10 MHzSTD RF Input
Buff Out
Coaxial adaptor
(N-P - SMA-J : ]
Only when 6769A is
used)
CF : 1.000 000GHz Span : 1kHz
Synthesized signal
generator
REF N1 MG3633A
RF OUTPUT‘\
Coaxial adaptor
{ N-type connector )
Frequency Readout Accuracy Test
6-12
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(4) Precautions

SECTION 6 PERFORMANCE TESTS

Set the signal generator output level to approx. 0 to— 10 dBm.

(6) Procedure

Step

Procedure

1

2

Press the [ Preset ] key, and then Preset All key.

Operate Freq Cal.

Connect the MG3633A output to the MS2670A RF Input.
Set the MS2670A as shown below:

Span.... eeereeenteerestaeresseeanes 2 kHz
Center Freq. 1000 MHz

Set the MG3633A output frequency to the f, frequency ( 999.9992 MHz ) shown in the table

on the next page.

Adjust the MG3633A output frequency to set the spectrum peak at the 1st division from the
left end of the screen scale.
Remember the frequency as f ' .

After setting the MG3633A output frequency to the f, frequency ( 1000.0008 MHz ), adjust it
to set the spectrum peak at the 9th division.
Remember the frequency as f,'.

Calculate (£~ f")/ 0.8 and check that the value is within the specified range ( minimum to
maximum values ) shown in the table on the next page.

Repeat steps 4 through 8 for each frequency span with 1 GHz center frequency shown in the
table on the next page.

6-13

www.valuetronics.com



SECTION 6 PERFORMANCE TESTS

Frequency-Span Readout-Accuracy Test

MS2670A Signal generator Span
Center Minimum | f'-f ' | Maximum
Span f f, Z1
frequency 1 value 8 value
2 kHz 999.9992 MHz 1000.0008 MHz || 1.9 kHz 2.1 kHz
20 kHz 999.992 MHz 1000.008 MHz 19 kHz 21 kHz
200 kHz 999.92 MHz 1000.08 MHz 190 kHz 210 kHz
1 GHz 2 MHz 999.2 MHz 1000.8 MHz 1.9 MHz 2.1 MHz
10 MHz 996 MHz 1004 MHz 9.5 MHz 10.5 MHz
100 MHz 960 MHz 1040 MHz 95 MHz 105 MHz
1.8 GHz 280 MHz 1.72 GHz 1.71 GHz 1.89 GHz

6-14 .
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SECTION 6 PERFORMANCE TESTS

Resolution bandwidth ( RBW ) and selectivity

If there are two input signals with the frequency difference corresponding to 3 dB bandwidth (of IF final
stage), these signals can be resolved as two spectrum waveforms.
This is called the resolution bandwidth.

Selectivity can be improved by narrowing the 60 dB bandwidth. The selectivity is defined by the ratio of the
filter width, in Hz, at the -60 dB point, to the filter width, in Hz, at the -3 dB point, as shown in the formula

below.
- 60 dB bandwidth { Hz )
Selectivity =
3 dB bandwidth (Hz)
]
|
y 3dB
@ L
3 3dB
= bandwidth 60{dB
o
< |
60dB |
bandwidth \
l
Center frequency Frequency

To test the resolution bandwidth and selectivity, first measure the resolution bandwidth ( 3dB bandwidth ),
then the 60 dB bandwidth and calculate the 60 dB / 3 dB bandwidth ratio.

(1) Specifications

» Selectivity (60 dB / 3 dB bandwidth ): <15:1 (10Hz, 1 MHz)
£10:1 ( 30, 100, 300 Hz, 1, 3, 10, 30, 100, 300 kHz )

(2) Test instrument
» Synthesized signal generator: MG3633A

. 6-15
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SECTION 6 PERFORMANCE TESTS

OCCBW : 30.6kHz
CTR : 99.9996MHz

L 1\

/

] bandwidth

/
i X
/

( a) Resolution bandwidth

OCCBW : 60.0kHz
CTR : 100.0002MHz

N

¢
P M

(b) 60 dB dropped bandwidth

(3) Setup
[P — ——— - - *\lh
lr=————m—p

= [ =
I o (aee) RSt
’ = jolololcH
! ol rgggg; '
i Dt.l tercraa] I
v [L [—— —-\‘-:—ﬂl o
—_—
(=
10MHz STD RF Input
Buff Out
Coaxial cabl \ Coaxial cable
(BNC connector) {(N-type connector)
Y _REeF-IN
MG3633A
OUTPUT 100 MHz
Resolution Bandwidth / Selectivity Test
6-16
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(4) Procedure

(@) Resolution bandwidth accuracy

SECTION 6 PERFORMANCE TESTS

Step

Procedure

1

2

10

Press the [ Preset ] key, and then Preset All key.

Perform all calibration ( ALL CAL: Refer to SECTION 8 in the Detailed Operating Instruc-

tion Part of the separate operation manual ).

Set the MS2670A as shown below:

Center Freq.... 100 MHz
Span 5 MHz
RBW (MANUAL ) 1 MHz
Scale LOG 1 dB/div

Press the [ - RLV ] key and match the peak of the signal trace to the top line (REF LEVEL )

on the screen.

Press the [ Single ] key to execute a single
sweep, then check that the single sweep has
been completed.

After pressing the Measure key, operate Occ
BW Measure and Setup and display the setup
menu of occupied frequency bandwidth mea-
surement.

Select XdB Down and set it to 3 dB.

Press Return to return to the Occ BW Measure
menu, and then press Execute.

The 3 dB resolution bandwidth value is displayed
in the upper left-hand comer of the screen.
Fill in this value in the table on the next page.

Repeat steps 3 to 9 for the frequencies other than
the resolution bandwidth 1 MHz and the fre-
quency span 5 MHz according to the combina-
tions of resolution bandwidth and frequency span
shown in the table on the next page.

/
/
v . RS MR 0
fe— 308 —l

bandwidth

Bandwidth Measurement

www.valuetronics.com
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SECTION 6 PERFORMANCE TESTS

Resolution Bandwidth (3 dB )

Resolution bandwidth Frequency span 3 dB bandwidth
1 MHz 5 MHz
300 kHz 500 kHz
100 kHz 200 kHz
30 kHz 50 kHz
10 kHz 20 kHz
3 kHz 5 kHz
1 kHz 2 kHz
300 Hz 500 Hz
100 Hz 200 Hz
30 Hz 100 Hz
10 Hz 100 Hz

6-18 .
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SECTION 6 PERFORMANCE TESTS

(b) Resolution bandwidth selectivity

Step Procedure
1 Set the MS2670A as shown below:

2 Press the [ —RLV ] key to match the peak of the
signal trace to the top line (REF LEVEL ) on the

screen.,

3 Press the [ Single ] key to execute a single sweep, / \
then check that the single sweep has been com- A -

pleted. / X
4 After pressing the Measure key, operate Occ BW 4 I :
Measure and Setup and display the setup menu of \

Vi \.M
5 Select XdB Down and set it to 60 dB. i l

k= oo —

60 dB Bandwidth Measurement

occupied frequency bandwidth measurement.

6 Press Return to return to the Occ BW Measure
menu, and then press Execute.

7 The 60 dB resolution bandwidth value is displayed
in the upper left-hand comer of the screen.
Fill in this value in the table on the next page.

8 Repeat steps 1 to 7 for the frequencies other than the resolution bandwidth 1 MHz and the
frequency span 50 MHz according to the combinations of resolution bandwidth and frequency
span shown in the table on the next page.

9 For the 3 dB bandwidth, write the value of the Resolution Bandwidth ( 3 dB ) table on the
preceding page in the table on the next page.

10 For each resolution bandwidth in the table on the next page, confirm that the value calculated
from ( 60 dB BW /3 dB BW )is< 15 or £ 10.

- 6-19
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SECTION 6 PERFORMANCE TESTS

Selectivity Test (60 dB / 3 dB Bandwidth Ratio )

Resolution| Frequency Video |60 dB resolution | 3 dB resolution Selectivity
bandwidth span BW band width band width {60 dB BW + 3 dB BW)

1MHz | 50 MHz 100 Hz
300 kHz | 20 MHz 100 Hz
100 kHz | 10 MHz 100 Hz
30 kHz | 200 kHz 100 Hz
10kHz | 100 kHz 100 Hz
3 kHz 20 kHz 100 Hz

1 kHz 10 kHz 10 Hz
300Hz | 5kHz 10 Hz
100Hz | 2kHz 10 Hz

30 Hz 500 Hz 3 Hz
10 Hz 200 Hz 3Hz
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SECTION 6 PERFORMANCE TESTS

l Sideband noise |

When the resolution bandwidth is set to a fixed value and a signal that has far less sideband-noise level than the
equipment to be tested (MS2670A) is input, check the level of the noise as compared to the peak signal (dBc)
at the specified frequency away from the peak.

Since the average value is measured for noise level, use a
video filter for measurement.

This sideband noise is a spectrum response which is
moduiated by the internal noise of the MS2670A. If this
/ \ Sideband response is large, the actual filter envelope is masked by the
' noise as shown, which makes measurement impossible.

Actual filter envelop
(1) Specifications
« Sideband noise: = - 100 dBc / Hz ( Frequency: 1 GHz, 30 kHz offset, RBW: 1 kHz )

(2) Testinstruments
* Signal generator: MG3633A Syanthesized Signal Generator

(3) Setup

Coaxial cable
( BNC connector )

Synthesized signal
generator

MG3633A REF IN

10MHz STD
SG Buff Out

RF Input

RF OUTPUT

?

Coaxial cable
( N -type connector )

Sideband Noise Test
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SECTION 6 PERFORMANCE TESTS

(4) Procedure

Step Procedure
1 Press the [ Preset ] key, and then Preset All key.

2 Operate All Cal.
3 Set the MG3633A output to 1000 MHz and 0 dBm.
4 Set the MS2651A/MS2661A as shown below:

Center Freq .....oecveevereeercrerennnneana 1.000 030 GHz

DET MODE ........ccoivecerncnenrcrenrennnns SAMPLE

point so that the peak point on the signal trace is

5 Press the [ Peak Search ] key to search for a peak —_—:K
included in the zone marker.

6 Press the {— RLV ] key to match the peak of the I
signal trace to the top line ( REF LEVEL ) on the / \

screen.

7 After pressing the Measure key, select C/N Ratio

Measure.

8 Press the Meas On key to start C/N measurement.

9 Set Zone Width of Marker to Spot. CF : 1.000 030GHz Span : 75kHz

10 Press the [ Marker ] key, then turn the rotary knob Sideband Noise Measurement
to move the zone marker to the right so that the
zone center frequency is 30.0 kHz.

11 Make sure that the C/N value is — 100 dBc¢/Hz or less.

6-22 .
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SECTION 6 PERFORMANCE TESTS

I Frequency measurement accuracy ]

Set the marker point to the position at least 20 dB higher than the noise ( or adjacent interference signal ) to
operate the built-in counter (Option 03) with the higher-S/N signal, and test the frequency measurement accuracy
using Count On mode. (This test cannot be performed without Option 03.)

(1) Specifications

* Accuracy: = (Readout frequency X reference oscillator accuracy * ( 1 count))
¢ Resolution: 1 Hz, 10 Hz, 100 Hz, 1 kHz

(2) Test instrument

» Signal generator: MG3633A
(3) Setup

] -.,#dl_;;mxu;: -\'ﬂ";l

=4 117

[ & |

10MHz Reference itz l

Buffered out R |

MG3633A =1} ?

Al (===
Coaxial sdaptor (lt ———— h]
(SAM connector l_‘ = .RF Input ~

OUTPUT 500 MHz

\ 7
; Coaxial sdaptor
Coaxial sdaptor (N-P - SMA-J)

(SAM connector

Frequency Measurement Accuracy Test
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(4) Procedure

Step

Procedure

1

2

Press the [ Preset ] key, and then Pseset All key.
Set the MG3633A to 500 MHz and -10 dBm.

Set the MS2670A as shown below:

Press the [Measure] key and set to Frequency Count. Press Setup and set Resolution to 1 Hz.
Then, press the Return key and set to Count On.

Confirm that the FREQ reading at the upper-left of

the screen is the RF INPUT frequency 500 MHz +

1 Hz or less. ’
Change the counter resolution to 10 Hz and I
confirm that the Freq reading is 500 MHz + 10 Hz

or less.

» Change the counter resolution to 100 Hz and
confirm that the Freq reading is 500 MHz + 100

Hz or less.

» Change the counter resolution to 1 kHz and
confirm that the Freq reading is 500 MHz + 1
kHz or less. Frequency Measurement

CF : 500MHz Span : 5kHz

6-24 .
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l Amplitude display linearity |

Test the error per vertical graduation for the LOG display. For the LOG display linearity, test that the graduation
is equal to the logarithm ( dB ) of the input signal level.

Input the correct level signal to the RF Input via an external attenuator and calculate the error from the attenuation
of the attenuator and the A marker reading at the trace waveform peak.

(1) Specifications

* Amplitude display linearity: After automatic calibration
LOG: £ 15dBforOto —85dB (RBW<10kHz)
t 1dB for0to — 70dB ( RBW < 100 kHz )
t05dBfor0to —20 (RBW< | MHz)

(2) Testinstruments

» Signal generator: MG3633A
* Attenuator: MNS510C
(3) Setup , o _
:L (7 /S U326 o8 T Y
o
d&
=
Signal generator Aftenuator J [@
1R E—
MG3633A MN510C U;?—
SG 1T
A RF Input

RF OUTPUT INPUT] OUTPUT

~

Coaxial cable ( N - type connector )

Amplitude Display Linearity Test
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SECTION 6 PERFORMANCE TESTS

(4) Procedure

LOG display linearity
Step Procedure
1 Press the [ Preset ] key.

2 Operate All Cal.
3 Set the MG3633A to 100 MHz and 0 dBm.
4 Set the MN510C to 0 dB.

5 Set the MS2670A as shown below:

Center FIeq ...cuvenrvceveeneeeececereeeeeeanens 100 MHz
SPAIN ..ovinritiriiitccerereericeereeeneererrnesannas 10 kHz
Reference Level .....oeieeeeeencnienecrennne 0 dBm
AUENUALOT .....virriiresiemiecsreseecseeecsaeesnonens 10dB
RBW .ttt eeeesannes 3kHz
VBW ottt esese e venessennns 300 Hz
6 Press the [ - CF ] key to set the spectrum waveform peak to the center of the screen.
7 Adjust the MG3633A output level so that the marker level reading is 0.0 dBm.
8 Press the [ Marker ] key sequentially to set the marker to A marker after the sweep is com-
pleted.

B6-2 .
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SECTION 6 PERFORMANCE TESTS

Step Procedure

9 As shown on Fig. (b), read the level of the current marker when the MN35] 0C is set at 5dB.
An error is determined as calibrated ATT 5 dB value + A marker level.

10 Add a marker level corresponding to the calibrated ATT value when the MN510C is set as 10
to 90 DB (with 5 dB steps) and determine the error.

0.000kHz —5.04dB

0.000kHz 0.0dB

/#‘\ =

o ]
L=

ATT OdB reference ( 5 dB corrected value ) + ( Marker ievel )

(2) Reference Point Setting (b) AMarker Level when ATT is 5

6-27
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SECTION 6 PERFORMANCE TESTS

Log Display Linearity ( 10 dB / div )

A B
MN510C

setting MN510C amarker level Error (dB )=A+B

(dB) calibration
value (dB) (dB)

0 O (reference ) | O ( reference ) O ( reference )

ARRRRRRRRI N
ARRRRNRENRRARNY

ARRRRRRRRINENY
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l Frequency response |

SECTION 6 PERFORMANCE TESTS

Generally, when one or more signals with a different frequency but the same amplitude are input, the spectrum
analyzer displays the same amplitude for each spectrum on the screen.

(1) Specifications

* Frequency response:

At 100 MHz, input ATT 10 dB to 60 dB

T 1.5dB (100 Hzto 1.8 GHz )

(2) Testinstruments

* Signal generator: MG3633A
* Power meter: MILA4803A
* Power sensor: MA4601A
(3) Setup o L .
;l WS2610A T e ) e \I‘J
l1 =y == AN SN
Coaxial cable ; ; ]
{ BNC connector ) [
53 :
DLl = | Power meter
REF 10MHz STD , ﬂ—:ﬂ ;
IN Buff Out [[ ——E
MG3633A [ Y= ML4803A
OUTPUT INPUT
x ] T F—{wassorn
: Coaxial adaptor
. (Cgax;al ?ﬂ‘\’" ) (N-J-N-J) Powersensor
Coaxial cable
{ SMA connector )
Frequency Response Test
(4) Precautions
This test should be performed after allowing the instrument to warm up for 60 minutes or more.
(5) Procedure
6-29
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SECTION 6 PERFORMANCE TESTS

() Procedure

(@) Calibration of signal-generator MG3633A

Step Procedure
1 Set the MG3633A as shown below:
OUTPUT FREQ..... 100 MHz
OUTPUT LEVEL .......coereerereurernee.. ~ 10dBm
2 Connect the MG3633A output to the power sensor input with a coaxial cable.
3 Read the power meter display.
4 Change the MG3633A output frequency as shown in the tables on the next page and read the

power meter display with level at 100 MHz as reference. This is the calibration data.

(b) Readout of measured amplitude deviation ( frequency response )

Step

Procedure

1

2

Connect the MG3633A OUTPUT to MS2670A RF Input with a coaxial cable.
Press the MS2670A [ Preset ] key, and then Preset All key.
Perform all calibration.

Set the MS2670A as shown below:

Center Freq...eoevevvevnreeeeceeceeeee, 100 MHz
SPAN ..ottt seae et 200 kHz
Reference Level .....cocoveeeenneerccnnnen. — 10 dBm

Press-the [— CF ] key.
Set the marker mode to delta marker.

Set the MS2670A center frequency as shown in the tables on the next page, then obtain the
deviation from the formula below by reading the delta marker level at each frequency.

Deviation = Delta marker level reading — Measurement frequency calibration value

6- .
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SECTION 6 PERFORMANCE TESTS

Frequency Response

Frequency Calibration value (dBm ) Marker level (dB ) Deviation (dB)
100 MHz 0 dB (reference) 0 dB (reference) 0 dB (reference)
200 MHz
500 MHz

1 GHz
1.5 GHz
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SECTION 6 PERFORMANCE TESTS

| Second harmonic distortion i

Even if a signal without harmonic distortion is input to a spectrum analyzer, the higher harmonics are generated
by the analyzer input-mixer non-linearity and are displayed on the screen.

The second barmonic level is the highest harmonic displayed on the MS2670A. The main point of the test is to
apply a signal (with a distortion that is lower than the MS2670A internal harmonic distortion [ at least 20 dB
below ] ) to the MS2670A and measure the level difference between the fundamental wave and the second
harmonic. If a low-distortion signal source cannot be obtained, apply a low-distortion signal to the MS2670A
after passing the signal through a low-pass filter ( LPF ).

(1) Specifications

* Second harmonic distortion: At mixer input level — 40 dBm:

(2) Testinstruments
» Signal generator:

+ LPF:

(3) Setup

Signal generator

MG3633A
SG

RF OUTPUT

<— 60 dBc (input frequency 100 Hz to 900 MHz)

MG3633A

With attenuation of 70 dB or more at twice the fundamental frequencies

Low-pass fiiter

LPF

RF Input

INPUT] OUTPUT

6-32
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Coaxial cable
{ N connector )

Second Harmonic Distortion Test
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(4) Procedure

SECTION 6 PERFORMANCE TESTS

Step

Procedure

1

2

Press the [ Preset ] key, and then Preset All key.
Operate All Cal.

Set the LPF cut-off frequency to approx. 12.8 MHz.

Set the SG output frequency to 10 MHz and the output level to — 40 dBm.

Set the MS2670A as shown below:

Center Freq ...10 MHz
Span 10 kHz
Reference Level .......couvevecievennernenenna. —40dBm
Attenator........... 0dB

Adjust the SG output level so that peak of the spectrum waveform is at the REF LEVEL ( the

top horizontal line of the screen ).

Move the marker to the peak of the spectrum
waveform and make the marker the delta marker.

Set the center frequency to twice the fundamental
wave frequency to display the second harmonic on
the screen.

The delta marker reading indicates the level
difference betweeen the fundamental wave and the
second harmonic.

If the level difference is 80 dB or more,set the REF
LEVEL to — 60 dBm. Confirm that the ATT set
value is 0 dB.

www.valuetronics.com
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SECTION 6 PERFORMANCE TESTS

Step Procedure

9 Set the LPF cut-off frequency to approx. 1.2 GHz.
10 Set the SG as follows:

OUTPUT FREQ........c..c....... 900 GHz
OUTPUT LEVEL ......ccccorvmmvenrrenerennnns — 40 dBm

11 Set the MS2670A as follows:

Center Freq..... 900 GHz
SPAN e 10 kHz
Reference Level ..oevveneeencorieeeenne. — 40 dBm
AUENULOT ....eeeenieecerrreerenerreesrereeseoressssoreneseas 0dB

12 Repeats steps 6 to 8.
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SECTION 6 PERFORMANCE TESTS

| Input attenuator switching error ]

At this point, measure the switching error when the amount of attenuation in the RE input section is switched.

When the input attenuator is switched, IF-section step-amplifier gain is switched. To keep this step-amplifier
gain constant, the reference level is switched according to the amount of input attenuator attenuation.

(1) Specifications

Input attenuator switching error:

(2) Testinstruments

+ 2.0dB (at 0 to 60 dB, frequency 100 MHz and input ATT 10 dB)

+ Signal generator: MG3633A
e Attenuator: MNS510C
* Power meter: MLA4803A
* Power sensor: MA4601A
(3) Setup ' [71;;:_.-%20:\»:_.-_'"
Jher
Coaxial connector =
. { BNC connector ) |
Signal generator |
l 3
| S
MG3633A 1 I —
REF 10MHz STD Al (=]
IN Buff Out ’UL S
RF OUTPUT Attenuator =
MN510C RF Input
INPUT! lOUTPUT
Coaxial cable i
( N connector )
Power meter Power Sensor
ML4803A MA4601A T
\ Coaxial adaptor
(N~J<N-J)

www.valuetronics.com
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SECTION 6 PERFORMANCE TESTS

(4) Procedure

Step

Procedure

1

2

10
11

12

13

14

Press the MS2670A [ Preset ] key, and then Preset All key.
Operate All Cal.

Set the MS2670A as shown below:

Center Freq.. ctreeeeneennnns 100 MHz
SPAN ...ttt 200 kHz

Set the amount of attenuation of the attenuator MN510C to 0 dB.
Connect the output of the attenuator MN510C to the power meter via coaxial cable.

Adjust the signal-generator output level so that the indicated value of the power meter is
—10.0 dBm.

Connect the coaxial cable of the attenuator output to the MS2670A RF Input.
Press the MS2670A [ — CF ] key.

Set the MS2670A reference level to —10 dBm and attenuation to 60 dB.

Read the marker level.

Set Reference Level, ATT of this device and the external ATT as shown in the table on the
next page, and read the level of each marker.

Find the error by the formula below:

Error = marker level value — Reference Level - attenuator calibration value
Find the deviation by the formula below:

Deviation = Error - error when ATT at 10 dB

Confirm that the deviation is within < 2.0 dB.
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SECTION 6 PERFORMANCE TESTS

MS2670A setting MN510C | Calibration [Marker level o
REF LEVEL ATT setting a)c,tglrhfa?(f) ) value Error Deviation
~10dBm 60 dB 0dB dB dBm dB dB
—20dBm 50 dB 10dB dB dBm dB dB
—30dBm 40 dB 20dB dB dBm dB dB
— 40 dBm 30dB 30dB dB dBm dB dB
— 50 dBm 20dB 40 dB dB dBm dB dB
~ 60 dBm 10dB 50dB dB dBm dB 0 dB (reference)
— 70 dBm 0dB 60 dB dB dBm dB dB
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SECTION 6 PERFORMANCE TESTS

l Sweep time and time span accuracy ,

(1) Specifications
* Sweep time accuracy:

» Time span accuracy:

(2) Testinstruments

+ 15% ( 20 msec to 100 sec )
+ 1% ( 100usec to 100sec )

» Signal generator: MG3633A
Wiltron 6769A
(3) Setup ‘L ’;l?mr: MS26 108 T — ‘;E) - = _: )
: & o= E s
b{ CTEE e
i DEe M IR
Signal generator , . SlEsac
ol s EESE
- _-."‘ : ¢ -
MG3633A 6769A ,b =75 X . P
=" ==
RF OUTPUT RF QUTPUT l_' .
RF lnputL
T Coaxial adaptor
Coaxial cable ( N-P - SMA-J : Only when 6769A is used )
(N-type connector: When MG3633A is used )
(SMA connector: Wnen 6769A is used )
Sweep Time and Time Span Accuracy
6-38
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(4) Procedure

(a) Sweep Time

SECTION 6 PERFORMANCE TESTS

Step

Procedure

1

2

10

11

12

Press the MS2670A [ Preset ] key, and then Preset All key.
Operate All Cal.
Connect the MG3633A signal generator with the MS2670A as shown in the setup diagram.

Set the MS2670A as shown below:

CENTER FREQ ....ccuvereierereviveevenens 100 MHz
SPAN ..ttt evesees et sa e 100 Hz
SWP TIME. 20 msec
RBW ...t ...1 MHz
VBW e cteereeseeesetss et e eeeeenean 1 MHz

Set the MG3633A as shown below:

OUTPUT FREQ. . .... 100 MHz
OUTPUT LEVEL .......cccccoerveurernne. — 16 dBm
MODULATION.......ccouvreereerne. AM (INT) 90%
MODULATION FREQ.......cooeererrrrenene 1 kHz
Press the [ > RLV ] key.

Set the MS2670A scale to Linear.
Press the [ Single ] key, then wait until a single sweep execution is completed.
Set the MS2670A marker zone width to 5 Hz ( Zone Width =5 Hz ).

Move the MS2670A marker to the left of the screen using the knob and set the zone marker
on the leftmost peak of the sine wave.

Setting the MS2670A marker mode to delta marker, move the current marker to the right
using the knob. Then set the zone marker to the 18th peak from the leftmost sine wave peak
on the screen.

Read the time display of the delta marker, which corresponds to 90% of the Sweep Time.
Obtain the SWP TIME by the following equation.

delta maker reading
1000 (Hz)

SWP TIME = Setting SWP TIME A~
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SECTION 6 PERFORMANCE TESTS

6-40

Step Procedure
13 Measure at each setting shown in the table below according to steps 8 to 12.
MS2670A MG3633A AM MS2670A 90% of specification
Setting SWP TIME | modulation frequency SWP TIME min / max
20 msec 1 kHz 15.3 msec / 20.7 msec
200 msec 100 Hz 153 msec / 207 msec
2 sec 10 Hz 1.53 sec / 2.07 sec
20 sec 1 Hz 15.3 sec/20.7 sec
Leftmost peak The 18th peak numbered from the leftmost peak
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SECTION 6 PERFORMANCE TESTS

(b) Time span

Step Procedure

1 Perform test procedure steps 1 to 8 on the preceding paragraph ( a ).
However, set MODULATION FREQ of the MG3633A to 100 Hz.

2 Set the MS2670A display mode to Time.

3 Set Time Span to 20 msec.
4 Perform steps 8 to 13 of the test procedure on the preceding paragraph ( a ).
MS2670A MG3633A AM MS2670A 90% of specification
time span modulation frequency |delta marker reading min / max
20 msec 1 kHz 17.82 msec / 18.18 msec
200 msec 100 Hz 178.2 msec / 181.8 msec
2 sec 10Hz 1.782 sec / 1.818 sec
20 sec 1Hz 17.82 sec/ 18.18 sec
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SECTION 6 PERFORMANCE TESTS

\Tracking generator(TG) output level flatness |

The output level of the Tracking Generator can be easily tested by inputting the TG output signal to the RF
Input connector of the MS2670A.
An accurate method to test the TG output level by using a power meter is described below.

(1) Specifications
Output level flatness: < $2.25 dB(at output level 0 dBm, referenced to 100 MHz)

(2) Test instrument

e Powermeter: ...oveeervnnenn. ML4803A
¢ POWETr SENSO:  eeevveeeeeeeeeecnecennes MA4601A

(8) Setup

Power meter

ML4803A

PM

Input

Power sensor

TG Output Level flatness Test
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SECTION 6 PERFORMANCE TESTS

(4) Procedure
(a) Calibrating ML4803A Power Meter

Step Procedure

1 Warm-up the ML4803A, then zero-adjust the ML4803A.
(Note: Don't connect anything to the power sensor.)

2 Connect the power sensor to the CAL OUTPUT of the ML4803A.
Press the [ON] key.
After conforming the measured value to be stabilized, press the [ADJ] key for calibration.

(b) Measuring TG output level accuracy

Step Procedure
1 Press the [Preset] key, and then Preset All key.
2 Connect the power sensor to the TG Output.

3 Set the MS2670A as shown below:

Center Freq -----—---mnmnne—- 100 MHz
Span 10 MHz
4 Set the TG output level to 0 dBm, and ON.
5 Measure the TG output level with the power meter.
6 Repeat the steps 3 to 5 above while changing the Center Freq of the MS2670A as shown in

the table on the next page.
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SECTION 6 PERFORMANCE TESTS

TG Output Level Accuracy Test

Qutput level Frequency(Hz)
(dBm) 100k 1M 10M 50M 100M 1G 1.8G
0
0dB
Error (reference)

6-44 .
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SECTION 6 PERFORMANCE TESTS

Service

If the MS2670A is damaged or does not operate as specified, refer to the Service Manual (Volume 4). For
additional service, contact your nearest Anritsu dealer or business office for repair. When you request repair,
provide the following information:

(a) Model name and serial number on rear panel;

(b) Fault description;
{c) Name of a2 nersonnel-in-chareoe and address for contact when fanlt confirmed or at a comnletion of renair
(C) Name of a personnel-in-charge and address Ior contact when fawit conhirme ¢ or at a compietion of repair
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SECTION 6 PERFORMANCE TESTS

(Blank)
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SECTION 7
STORAGE AND TRANSPORTATION

This section describes the long-term storage, repacking and transportation of the MS2670A as well as the regular care
procedures and the timing.

TABLE OF CONTENTS
CleaniNG CabiNet | oo 7-3
S 0T G PO AU NS e 7-4
PreCaUtioNS DelOre ST AGE | e 7-4
Recommended storage precautions | e 7-4
Saving the setting parameter and data before storage . ... . . 7-4
Repacking and TranSDOrat ON | e 7-5
RODACKING | e e e e e ee e eee e e e e ee e e e e 7-5
L U oLl gt Lo OO 7-5
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SECTION 7 STORAGE AND TRANSPORTATION

SECTION 7
STORAGE AND TRANSPORTATION

Cleaning Cabinet

Always turn the MS2670A POWER switch OFF and disconnect the power plug from the ac power inlet before
cleaning the cabinet. To clean the external cabinet:
+ Use a soft, dry cloth for wiping off.
¢ Use a cloth moistened with diluted neutral cleaning liquid if the instrument is very dirty or before long-
term storage.
After insuring that the cabinet has been thoroughly dried, use a soft, dry cloth for wiping.
+ If loose screws are found, tighten them with the appropriate tools.

CAUTION A\

Never use benzene, thinner, or alcohol to clean the external cabinet; it may damage the
coationg, or cause deformation or discoloration.

. 7-3
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SECTION 7 STORAGE AND TRANSPORTATION

Storage Precautions

This paragraph describes the precautions to take for long-term storage of the MS2670A SPECTRUM
ANALYZER.

Precautions before storage

(1) Before storage, wipe dust, finger-marks, and other dirt off the MS2670A.

(2) Avoid storing the MS2670A where:

1) It may be exposed to direct sunlight or high dust levels,

2) It may be exposed to high humidity,

3) It may be exposed to active gases,

4) It may be exposed to extreme temperatures { <—40°C or > 71°C ) or high humidity (= 85% ).
(3) Remove the memory card from the slot, and store it separately from the main body.

| Recommended storage precautions I

The recommended storage conditions are as follows:

e Temperature ................. 0to 30°C
*  Humidity ..ccovvvemvrneaene 40% to 80%
» Stable temperature and humidity over 24-hour period

l Saving the setting parameter and data before storage |

The MS2670A back-ups the internal (data such as setting parameters) with a built-in battery.
The battery life is about 7 years after shipment. If it is feared that the data may be lost because of battery
depletion, save the setting parameter to the memory card or record them for re-use after storage.

Early battery replacement is recommended.
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SECTION 7 STORAGE AND TRANSPORTATION

Repacking and Transportation

The following precautions should be taken if the MS2670A must be returned to Anritsu Corporation for

servicing.

I Repacking |

Use the original packing materials. If the MS2670A is packed in other materials, observe the following

(1) When repacking, remove all the cables and unplug the memory card from the slot.

(2) Wrap the MS2670A in a plastic sheet or similar material.

(3) Use a cardboard, wooden box, or aluminum case which allows shock-absorbent material to be inserted on
all sides of the equipment.

(4) Use enough shock-absorbent material to protect the MS2670A from shock during transportation and to
prevent it from moving in the container.

(5) Secure the container with packing straps, adhesive tape, or bands.

‘ Transportation |

Do not subject the MS2670A to severe vibration during transport. It should be transported under the storage
conditions recommended on the previous page.
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SECTION 7 STORAGE AND TRANSPORTATION
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APPENDIX A
FRONT AND REAR PANEL LAYOUT

This appendix shows the front and rear panel layouts.
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APPENDIX B
BLOCK DIAGRAM

This appendix shows the Block Diagram of the MS2670A.
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MS2670A
Spectrum Analyzer
Operation Manual
Vol. 2
(Detailed Operating Instructions)

First Edition

Read this manual before using the equipment.
Keep this manual with the equipment.

Measuring Instruments Division
Measurement Group

ANRITSU CORPORATION
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' Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corporation uses the following
safety symbols to indicate safety-related information. Insure that you clearly understand the meanings of the symbols

BEFORE using the equipment.

Symbols used in manual

D ANGER A This indicates a very dangerous procedure that could result in serious injury or death if
not performed properly.

WARNING A This indicates a hazardous procedure that could result in serious injury or death if not
performed properly.

CA UT'O N A This indicates a hazar'dous procedure F)r djangerthat could r.esult in light-to-severe injury,
or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

(Some or all of the following five symbols may not be used on all Anritsu equipment. In addition, there may be other
labels attached to products which are not shown in the diagrams in this manual.)

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety items and operation precautions. Insure that you clearly understand the meanings of the symbols
and take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

This indicates an obligatory safety precaution. The obligatory operation is
indicated symbolically in or near the circle.

This indicates warning or caution. The contents are indicated symbolically in or
near the triangle.

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

% K These indicate that the marked part should be recycled.

MS2670A Spectrum Analyzer
Operation Manual Vol.2 (Detailed Operating Instructions)

July 1996 (First Edition)

Copyright © 1996, ANRITSU CORPORATION.

All rights reserved. No part of this manual may be reproduced without the prior written permission of the publisher.
The contents of this manual may be changed without prior notice.

Printed in Japan
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Falling Over

For Safety

WARNING /\

ALWAYS refer to the operation manual when working near locations
at which the alert mark shown on the left is attached. [f the operation,
etc., is performed without heeding the advice in the operation
manual, there is a risk of personal injury. In addition, the equipment
performance may be reduced.

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

When supplying power to this equipment, connect the accessory 3-
pin power cord to a 3-pin grounded power outlet. If a grounded 3-pin
outlet is not available, before supplying power to the equipment, use
a conversion adapter and ground the green wire, or connect the
frame ground on the rear panel of the equipment to ground. If power
is supplied without grounding the equipment, there is a risk of receiv-
ing a severe or fatal electric shock.

This equipment should be used in the correct position. If the cabinet
is turned on its side, etc., it will be unstable and may be damaged if it
falls over as a result of receiving a slight mechanical shock.

www.valuetronics.com
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Changing Fuse

For Safety

CAUTION A\

CAUTION A\

Cleaning

Check Terminal

Before changing the fuses, ALWAYS remove the power cord from
the poweroutlet and replace the blown fuses. ALWAYS use new
fuses of the type and rating specified on the fuse marking on the rear
panel of the cabinet.

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 so that the ventilation holes are not ob-
structed. If the ventilation is obstructed, the cabinet may overheat
and catch fire.

» Maximum DC voltage ratings:
RF Input 0 Vdc
TG Output 0 Vdc
+ Maximum AC power ratings:
RF Input +30dBm
TG Output  +20 dBm
» NEVER input a >+30 dBm and >0 Vdc power to RF Input.
+ NEVER input a >+20 dBm and >0 Vdc reverse power to TG Output.
+ Excessive power may damage the internal circuits.

-
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Storage Medium

For Safety

CAUTION A\

Memory Back-up Battery 4.

5.

The power for memory back-up is supplied by a Poly-
carbonmonofluoride Lithium Battery. This battery should only be re-
placed by a battery of the same type.

Note: The Battery life is about 7 years. Early battery replacement is
recommended.

This equipment stores data and programs using Memory card
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 L OSS.

Please pay careful attention to the following points.

» Do not remove the memory card from equipment being accessed.

+ Isolate the card from static electricity.

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

For replacing the battery, see page 2-15 of the Operation Manual Vol.
1.
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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 and
the Communication Research laboratory, and was found to meet the
published specifications.

Anritsu Warranty

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

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

» The fault is due to 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, etc.

+ The faultis due to use of a non-specified power supply orin a
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

I this equipment develops a fault, contact Anritsu Corporation or its representa-
tives at the address in this manual.

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

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

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

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

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

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

Consequently, if this equipment is built into remote monitoring systems that use MODEMs, the standby
function of this equipment must be modified.

viii
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This instrument is a spectrum analyzer which uses a digital storage system. The spectrum analyzer makes
level measurements in frequency steps obtained by dividing the frequency span by the number of mea-
surement data points (501). This method of measurement cannot detect the signal peak level if the spec-
trum 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 detection mode, the highest level within the frequency range between the
sample points can be held and traced. In the normal detection mode, both the positive peak and the negative

peak can be traced.

Positive peak detection mode should be used for almost all measurements including normal signal level

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

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

Measurement item
* Normal signal POS PEAK
* Random noise SAMPLE
* Pulsed noise : 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.
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The MS2670A use the filter with better selectivity (sharp skirt characteristics) than that of the old Anritsu
spectrum analyzers.

As shown below, when filters have the same RBW (3 dB bandwidth), the filter with better selectivity can
more accurately analyze the nearby spurious signal.

For example, the RBW 1 kHz of the MS2670A corresponds to the RBW 300 Hz of the old types.
Moreover, in the low frequency, the decrease of the level-measurement dynamic range by the zero-beat
effect (caused by the filter skirt characteristics) is also improved.

Input signal / Nearby spurious
Fi}tcr o Trace waveform
with better selectivity
Filter Trace waveform

with worse selectivity k

When in the same combination of the RBW and span. the MS2670A auto sweep time in the Hi-Lvl-Acc

mode becomes slower than that of the old type, by 3 times.

However, since the MS2670A use the filter with better selectivity (sh skirt characteristics), the wider

RBW by 3 times can be set in the same span, and conversely, the sweep time can be set faster by 3 times for

the high-accurate level measurement.

X

www.valuetronics.com



RBW = 1 kHzST = 400 ms RBW = 300 Hz ST = 1.5 s

SPAN = 50 kHz SPAN = 50 kHz
-/ A N S
MS2670A Old types

in Hi-Lvl-Acc mode

In the same combination of the RBW and span, the MS2670A have the “Fast” auto sweep mode. in which the
auto sweep time can be set to the same as that of the old types.

However, the level measurement accuracy becomes worse by 1 dB in this mode. So, use this Fast mode in the
relative-level measurement such as the adjacent channel leakage power, harmonic distortion, and occupied
frequency bandwidth, in which this effect can be neglected.

In the burst-wave relative-level measurement of the adjacent channel leakage power, note that the measure-
ment value may fluctuate by 1 or 2 dB. In that case, compare the value to that in the Hi-Lvl-Acc mode.

www.valuetronics.com

xi



CE Marking

Anritsu affix the CE Conformity Marking on the following product (s)
accordance with the Council Directive 93/68/EEC to indicate that they
conform with the EMC directive of the European Union (EU).

CE Conformity Marking

C€

1. Product Name/ModelName
Product Name: Spectrum Analyzer
Model Name: MS2670A

2. Applied Directive
EMC : Council Directive 89/336/EEC

3. Applied Standards
Electromagnetic radiation:
ENS55011 (ISM, Group 1, Class A equipment)

Immunity:
EN50082-1
Performance Criteria*
IEC801-2 (ESD) 4kVCD, 8 kVAD B
IEC801-3 (Rad.) 3 V/m A
IEC801-4 (EFT) 1kV B

*: Performance Criteria
A: No performance degradation or function loss
B: Self-recovered temporary degradation of performance or tempo-
rary loss of function

Xii
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ABOUT THIS MANUAL

(1) Composition of MS2670A Operation Manuals and Service Manual

The MS2670A Spectrum Analyzer operation manuals of the standard type are composed of the following four

documents. Use them properly according to the usage purpose.

Composition
of

Basic operating instruction part

Vol. 1

Vol. 2

Operation Manuals

Basic operating instruction part:

Programming part

Vol. 3 (Remote control part)

(PTA control part)

Service Manual

Vol. 4

Basic Operating Instructions: Provides information on the MS2670A
outline, preparation before use, panel description, basic operation,
soft-key menu and performance tests.

Detailed operating instruction part: Detailed Operating Instructions: Provides information on the detailed

Programming part:

Service Manual (Vol. 4)

www.valuetronics.com

panel operating instructions on MS2670A that expand on the basic
operation and soft-key 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.

Contains circuit descriptions, troubleshooting and adjustment,
mechanical configuration maintenance, and the parts listings.

I
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SECTION 1 BASIC OPERATION PROCEDURE

SECTION 1
BASIC OPERATION PROCEDURE

The basic operational procedures of this equipment
is explained here. The operations are listed on the
right. Also, the explanations assume that a 500 MHz
signal is applied to the input connector. Please read

this manual while operating this equipment.

([]: Panel key,

— :Softkey)

<Acutual operations>

(1

2

3
4

Signal display

1) Turn the power on,

2) set the signal to the center of the screen, and
3) enlarge and display the signal.

Marker operation

Check of the zone marker function.

The "marker —" function check.

"Measure" function check.

Screen hard copy.

Signal Display

l Turn the power on |

Press the AC line power switch 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 Parameters key in the menu.

MRz 832MA=
: -72.96cBm

RLWV= —1

Breset ;
resat

Al

RB 1T1MH=
0. O0ciBm vBe 1MH=
T

ogB-

o

T Preset |

Sweep

comntrol )
reset

Trace
Parameters

rese<t

Level
Parameters

reset

FreqQ-T ime |

k]
:
- - --.jr‘-.- JE D
a
3

- -} -]- -}

Par‘amcter‘sJ

SPz: 1.800GH=

www.valuetron

Fig. 1-1

ics.com

The power is turned on/off only when the power
switch is pressed for one second or more. This
prevents the power from being turned on/off easily
by mistake.

When key (hard key) is pressed, the relatea

soft key menu is displayed.

Partial resettings are enabled. This resetting
includes only the display-related resetting or the
resetting of special modes such as zone sweep.
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\ Set the signal to the center of the screen |

Press key.

KR: 857MH= Freguenc
—-72.93dBm RB 1MH=
RLWV: —-10. 00dBm ve MH = Center
ogds.- r,‘ H Freq
! ! Start
7 Dl | oY v = Freq
ahn. DOgL OO '
L - Stop
N 3 F—] Freqg
' ‘
- __Reakx -> oF
PYSYY SIS TR - NV ‘,‘l_ prTen
YT s - Auto Turne
: :
' '
M \ CF
A . i — Step Size
ST = OH= SP: 1.800GH= |11 |
Fig. 1-2

Press [Menu On/Off| key

KRz 963MH= LoEquency)
—2?3.99dBm RE 1MH=z= AT 10d8
RLV: —10. 00dBm v 1MH= ST 33ms
ﬁOdB/ R T Tr—a
1 ' ;
[ . H i
Tamtar Lol g = : N !
L an onp 0O M) : 1 1
: .
* T ‘
' '
i
VLA A AR A A A Ay e T o v
: : 5
T N .
N [}
; ! . |
ST = OH= SP: 1.800GH=

Fig. 1-3

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

Use the ten-key pad (numeric keys) to enter 500 MHz.

MKR: 496MH=

Freguency

—16.45dBm REB 1MH=z
hl_v: —10. O0dBm v MH=Z Center ;
[roge~ K Freq :
!
| ! : Start
i -y 3k v . Freq ]
| =sdho Ol ooy
i ' ' Stop
‘ 1 1 Freq |
i ', '
' ' i ] Peak -> CF
! oA iend T e ‘
! ] [ Auvto Turne
) i
: !
'
\ . : cF
| . — —_Step Size
CF: SOOMH= Sparmn:z1.806H (11 T
Fig. 1-4
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ﬁVhen pressing the Frequency, Span, Amplitude\
or Coupled Function key(s) which are used
frequently, Center Frequency, Span, Reference
Level, RBW or VBW function is selected and
numeric value for the function can be entered into
\Entry area. This reduces key operation times. j
'q'his display section is called Entry area. Selecting\‘
the menu displays the current set value of the
parameter. The set value can be changed by

entering data in Entry area.
\orierne i Y,

The display of the soft key menu can be switched

orn/off using {Menu On/Off| key. When the menu

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

The following three methods to input numeric
values to parameters are provided: direct input by
the ten-key pad (numeric keys), up/down keys,
and rotary knob.
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I Enlarge and display the signal |

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

MKR: SOOMH= Span
-16.62cdBm RS 1MH=
RLV:-10. 00dBm VB I1MH= Sparn
1048~ B
H H Full Span
Teq =1 =T T
h { npo foTe w1 7]
3 v Zero Span
; v
'
A oy T T Scrol1->
i |
V v <—-Socroll
.
: T
. '
N H +
S————— ok H - — ———
CFz SOOMH= Spansz 1 .. 80GH
Fig. 1-5
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SECTION 1

BASIC OPERATION PROCEDURE

Marker Operation

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

MKRz S00. 001 0OMH= Span
—16.947cdBm RB 10kH=z
RLV:z2 ~10. 00cBm vB 1 0kH=2 Span ‘
10498~ :x:
:{\: Full Span
e PP O
=m0 NOOL - ! .
Zero Span

Scroll—>
g
J ml <=-Scroll
Wl ,‘"‘W AL
[ [
CF:z3S00Q. O00OMH= Sparnzs SO0KH=x
Fig. 1-6

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

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

Fwesucncs |

1-6 .
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MKR: S00. 001 OMH=
-16.48dBm REB 1 0KH=
RLV: —10. 00ciBm VE 1 O0kH=
1035/ T x T
BiAE
) ” il 0 0
=t Tel (sTallls] lF :
TH
|] : —_
' 1 t
Ji Scroli-> |
Tl — /
<-S 11
VSRR oro
ey W IR MAAM =
l N s Scroll
. : Step Size
CFzS00. 0000OMH= Span: S00kH="1 [2] ]
Fig. 1-7

[The soft key menu marked by an asterisk (*m
the upper right indicates that the menu can further
be opened by pressing the key. Conversely, the
soft key menu not marked indicates that the menu

J

(The following items can easily be checked by the
soft key menu tab: How many pages of the soft
key menu being displayed currently are there?,

cannot be opened further.

y
)

\and what page is displayed now?

60 turn over the page, press key.




Press Peak Search key.

Peaic

MKR:S00. 0O060OMH= ——Ot )
-16.47dBm RB 10kH=
RLV: —10. 00cBm VE 1 0kH=z= Pealk
quB/ :x: Search
! H Next Peak
e | Cer e .J T
|_ S DOE OO0 : f 0
’ l
E[ ; Next Left
J N Paalkc
PP WY v vy L S
- H H : Maricer
LF=499.BOOOMﬂz Span: SO00kH= !!!r! 1
Fig. 5-8
The marker fetches the signal.
Press |More | key.
Press Marker — key.
MKR:S00. 0060MH= IMSricer —5
-16.47dBm RB 10kH=
RLV:—10. 00cBm V8 1 0kH:= Micrr —> CF
10§é/ : T
! L | M => RLWV
e | Cety = .] v
n.boal o M ' : ™Micr
iR -> cF
.’ N Step Size
f E[ TIrerta M
l q : —> Span
| VAR iy
T ¥ N returnrn
L:LA_J_ i ]
Fz 499.8000MH= Span: S00KH, !

Fig. 5-9

Press marker — CF key.

~16.47dBm

RB 1 0kH=

FKR:SO0.001OMH=

Mar-icear  —>

Mic~ —> CF |

{
Mic~ —-> RLV

Micr~ .
-> CF |
Step Siz-!

Detta Mke |
-> Sparn

i
Zore
|

-> Span
returrn

LV:—~10. 00dBm vB Olci-z=
1 0B~ ? T
‘ 9 LX
!ﬁi?.i‘ﬁ%‘.li
=0 01l O 4 '
| !f :
i . ,
| T
| d il
| [ AL R L o
£F=5°°.°°1°MH;. . 4§DGH=SOOKH

Fig. 1-10

ﬁAdvanced operation memo: It is convenient that

Lis pressed.

ﬁ\’hen the soft key menu with * is pressed, the\

.

(I‘he page opened by pressing the soft key can\

N\

SECTION 1 BASIC OPERATION PROCEDURE

~

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 Freq/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 always be displayed when the panei key

lower menu of function related to the menu is
further displayed.

In this case, as shown in the figure on the left, the
thick line is displayed at the left of the soft key
menu. This indicates that the lower menu is

J

displayed.

return to the preceding page by the return key. It
can check which soft key menu was previously
pressed to open the current menu, as the menu

title is displayed on the upper row of the soft key.

J

Here, return to the screen of Fig. 1-7 and ensure that the screen changes to that of Fig. 1-10 only by pressing

the [ CF key.

www.valuetronics.com
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SECTION 1 BASIC OPERATION PROCEDURE

"Measure" Function Check

Press :Preset | key and Preset All Parameters key in order.

Press [Peak Search]key.

If the zero beat signal level (local feed though) 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.

MKRz SO08MH= Pealc |
-16.64cBm RB 1MH= !
LLV:—~10. 00cBm v8 1MH= Pealk
[1= =2l IH 7l Search

H i v Next Pealk
ne | - —

=z NeoT4 L'oTe. @l 1"
t
]
1
'
'
L
1
[}
T
'
)
)

Next R ght‘
Peailc

v Next Lef+t
Pealk

Nor-mal
Martcer

De!l ta
Mariker

STz OH=zZ SP:1.8006GH= [1 ] T

Fig. 1-11

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: Ereg Count
S00. 000 MH= RB 1MH=
RLVYz ~-10. 00dBm ve 1MH= Cournt On
ogB- |1 9
1
y 0
+ ) e

|

Count OfF

Aafirrh el VY A A Y w

) [ Setup
ety
' '
T return

)

STz OHz ! SP: 1.800GH
Fig. 1-12

[The soft-key menu display can be switched On)
Off by the key. However, keys
that condition setting is not possible unless a menu
is On unconditionally make the soft-key menu
display On when pressing a panel key.

\ /

ﬁrom the screen after executing measurement, press\
another panel key and change parameters, and then,
pressing again thekey will automatically
return to the menu of this screen and not to page 1
of the menu (page learning function). Itis a useful

(unction when repeating measurement. Y,

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.

1-8 .
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SECTION 1 BASIC OPERATION PROCEDURE

Screen Hard Copy

The screen can be hard-copied with the VP-600 printer (Epson) via an RS-232C interface, and the procedures

are described below:

1)  As illustrated below, connect the RS-232C connector and printer with an attached RS-232C cable.

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

3) Pressthe key and then the key.

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

5)  Press the RS-232C Setup key to set so that (or check if) the the setting of RS-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) Press the key and then the {Copy Cont | 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 to print the currently displayed screen.

Rear panel
N -~ .—.tﬁ-

‘
Ak
J)'

T 06w el
T |

i ‘ ,: e :w ian &[_ 3 Printer
i \\\ // @ RS-232C Cable m

Ima »._m

7

5
T
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SECTION 2
FREQUENCY/AMPLITUDE DATA ENTRY

This section describes the front panel data entry functions relating to frequency and amplitude.

TABLE OF CONTENTS
Setting Observation FreqUENCY | . oo 2-3
Center-SpanMode . . .. .. ereetsest s e ama e bt emeeseesereeenme et seeeeee 24
SIAM-SIOPMOUE oot eeesseeee e seeeeeeesseesessess s seessesseeeeseeemeeeeeesees 2-5
Setting Step Size With SIDKEYS ||| ... eere 2-6
Setting Frequency SCroll SIepSize || e 2-6
SEUING FUIISCAN | oo eeeeeseeeeesesesmeseesseeseesses s s sessmeeeeee e 27
SEUINGZOIOSPAN | oo eeeeeeeeeesse e eeemesseseseesssseesssesss s eeseeeeeeeeseeeeeen 2-7
SetiNG LeVEIRANGE || oo eee e e seee e e s e eees e ee s 2-8
Setting LOG/LINGAr SCAI ... . oo ee e s seeeeeee oo 2-9
Selecting Reference Level UNits e 2-10
Selecting INPUtIMPEAANCE | e eeeeeee oo 2-10
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

SECTION 2
FREQUENCY/AMPLITUDE DATA ENTRY

Setting Observation Frequency

The observation frequency of the MS2670A is set in the following two modes:
» Center-Span
« Start-Stop

The frequency setting upper and lower limits are —~100 MHz and 1.8 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.

{
11
i
s

O
i
b
6]
:.'%!

3

f N\
p
QFMIM5267“§Z.'—:T """ = = —J]
Frequency 1ES =} ol
[
JIlE==1E @
| ][l @l &
® @ & Boor
S Q222050 oy
S [efa]ab

GIP

A

[
(s
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

lCenter—Span Mode '

(1) Setting center frequency

o fm o]

Frequency - E E g &Ey

onooes

—p [\ /\] Key| (Use the CF Step Size key to set the step

size.)

/N

L rQ*

(2) Setting frequency span

2ooe
2] TEN
Span » ooom KEY
ooom

—> |\ /\] Key| (1/2/5 sequence)

e

. Tr-A

SRR N NI

CF:1.000 000 GHz Span:1.00 MHz

2-4 .
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

| Start-Stop Mode |

(1) Start frequency

oooe
‘ Frequency i——-} Start Freq Sgg &@
oooes

(2) Stop frequency

L

bl

Frequency ————p Stop Freq g o g .&Ew
oaoe

Notes: « Because the and 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.

Tr-A

STOHz SP:1.000 GHz

. 2-5
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

I Setting Step Size with Step Keys |
ml MS267 E ™™ — = ‘;
Iz |
a5 .

@l [0peaeeedY

= 556 o
& J)
To use the keys to change the step size of the center frequency, register the step size as follows:

oaoe

Frequency }————pp CF Step Size ———Pp ggg -}EE§
oonoeE

l Setting Frequency Scroll Step Size |
————> Scroll Step Size ——

—> Select a step size. The selected
—> scroll step size is highlighted.
—>
—>
‘—>  return Return to the top menu.
Tr-A
2 div Span —> Scroll—
_— >
The waveform scrolls 2 divs to the right.
1
> ssem
The waveform scrolls 2 divs to the left.
<

2-6 .
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

i Setting Full Scan [

Preset
In the normal operating state, pressing the () key and Preset All key allows the entire frequency range of

the MS2670A 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.

Full Span
| Setting Zero Span |

The MS2670A Spectrum Analyzer can operate as a selective level meter in which the horizontal axis is graduated
as a time axis by setting the frequency span to O Hz. The rising and falling edges of burst waves can also be
observed and measured.

Performing any of the following key operations allows the MS2670A to operate in the zero span (time domain)
mode.

O

-

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 CHAPTER 9, "SETTING MEASURING SYSTEM."

www.valuetronics.com



SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

Setting Level Range

The table below shows the types of MS2670A 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 dBuvV
dBmV -53 to +77 dBmV
v 224pVto7.07V
dBuV (emf) +13t0 +143 dBuV (emf)
w 100 fW to 1.00 W
Linear scale \"% 224 uVt07.07V
dBm: dBm unit system where 1 mW/50 Q is defined as 0 dBm.
dBuVv: dBpV unit system where 1 V is defined as 0 dBpV, and the terminal voltage display is
terminated into 50 Q.
dBmV: dBmV unit system where 1 mV is defined as 0 dBmV, and the terminal voltage display is
terminated into 50 Q.
dBpV (emf): dBpV (emf) unit system based on the open-voltage display, and dBuV +6 dB is fed as the
output value.

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

=
Ampilitude (h-_-/n&l- MS267 &K — = = 7}
HE = SHE=0I® olln
= \gcr_‘)@
S DS
5 ]3] [S) o]
® O E o BB
ss Y=E = eeoe:
z o EBBI555 0
S| EETS S HTH
2:.’.':__ Ea
=2 &= ® ﬂm
AN
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

l Setting Log/Linear Scale ]

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

(1) Setting log scale

[ Amplitude J —_—> Log Scale « Select one of the scales.

‘E 2 dB/div
Retum
The log scale is set when

this key is pressed.

(2) Setting linear scale

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

[ Ampiitude ] ———> Linear Scale — +— Select one of the scales.

ARARR

Retum

The linear scale 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.

www.valuetronics.com 2-9



SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

lSelecting Reference Level Units |

In the log scale mode, the MS2670A provides six types of reference level units: dBm, dBuV, dBmV, V,
dBuV (emf), and W. To select one of the reference level units, perform the following key operations.

« Select one of the units.

L Amplitude J —> __Unit

sl<

dBuV

dBmV
dBuV(emf)
Input impedance

Ls  Retum  Retm
1
A2
¥

# To tumn 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 |

The input impedance of the MS2670A is 50 2. Measurement with 75 Q2 can be enabled by using 50 Q—75 Q
Impedance Transformer. In this case, measured value is level converted.

When the input impedance is set to 75 Q 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 .
I —_— elect input
Impedance impedance.

return

When the input impedance is set to 75 2, the level is displayed after adding +1.8 dB to the 50 Q level, and ""75
ohm" is displayed at the top right of the waveform.

Tr-A
75 ohm

2-10 .
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

When the MA1621A is used as the 50 Q—75 Q Impedance Transformer, the insertion-loss frequency
characteristics of the MA1621A must be compensated. The MS2670A has the level-compensation function.
(See page 2-15 "Setting 50 Q—75 Q Impedance Transformer (MA1621A)".)

‘ Setting Reference Level |

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

©

b3

oooe
s, OOOE TEN
iuae —» OOOE KEY
ooom

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

78\

L—p

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

dBm units W
dB uV units ~
dBm
—> | GHz | g
dBmV units A
dB pV (emf ) units —/
- \%
v unn31 > MHz sec
W units f
mV
kHz | msec

v
hsec

(For W units, read V as W.)

. 2-11
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

l 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 —> _2Dv

—> 5 Div

—> 10 Div

— Manual
> Retum _1

I————9 Manually enter the step size in dB units from the ten keys.

(2) Linear scale

Fixed at 1 division.

www.¥aluetronics.com



SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

Offsetting Reference Level

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

MRK:100.000 MHZz
-18.00 dBm

RVL-10.0 dBm

When the offset When the offset
value is set to 30 dB. % % value is setto - 20 dB.

MRK:100.000 MHZz MRK:100.000 MHz
12.00 dBm -38.00 dBm

RVL: 20.0dBm # RVL-30.0dBm #
L

e s s = = = ]
Y T R p——

1 [}
] 1
} 1
] ]
[} t
t t
N L

The # is displayed to the right of the reference level display above the scale.

. 2-13
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

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

( Amplitude — Ref Level
Offset
—> Ref Level Select reference level ofiset On or Off.

Offset

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

—> Return

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

The offset can be applied to each trace (A, B, BG, Time), but it cannot be applied when using A-B—A

function.

2-14 .
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

‘ Setting Attenuator |

Press the | Amplitude| key, then press the Attenuator key.
Select manual setting or automatic setting.

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

‘ Setting 50Q—75 Q Impedance Transformer |

When the optional MA1621A (75 Q — 50 Q) impedance transformer is installed to the RF input attenuator

(see the figure below), set the input impedance to 75 Q.

Press the key, then press the Input Transformer key.

Set the MA1621A to On with the On Off key.

When the input impedance is set to On (it is assumed that a 25 Q resistor is connected in series with the input),
the level is converted for 75 Q, the insertion-loss frequency characteristic is corrected, and then the measured
result is displayed.

MA1621A MS2670A

AT
750 | 25Q

50Q

- 2-15
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SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

‘ Setting Level Frequency Correction Coefficient ]

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

interface.

( Amplitude J —_— > Correction

— Correction Select correction On or Off by pressing this key.
—> _SelectCorr = —> Select the correction table from among the five correction
tables (Corr-1 to 5).
—> Setup Corr ‘
—> Return
—> _LoadCorrSet 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,
Next dispiay the remaining directory by holding down the key.
—>  DirDisp Select detailed/outline display by pressing this key.
Detail
—> 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 (AUTOMATIC CALIBRATION AND LEVEL CORRECTIONS
FUNCTIONS).

2-16 .
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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 6 (SELECTING THE SWEEP METHOD).

TABLE OF CONTENTS
Changing Zone Marker Positionand Width e 3-4
Changing Zone Marker Width e 3-4
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SECTION 3 MARKER FUNCTIONS

SECTION 3
MARKER FUNCTIONS

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

=
l Marker W [Ur ANRSUR ¥S267 6 T RO T ] [
. X Sli=® 7\ olll
Multi Mkr 2 =) °
=i ==
Marker //_‘—ﬁ @ (=) ) @ é
] @ oY) alofolcH
(.. o Fas 22
Marker -~ o 2 === P28s;
O S| BSBS (T 5
Peak == e E
Search | OF o}
A

. -3
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SECTION 3 MARKER FUNCTIONS

Changing Zone Marker Position and Width

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

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

Frequency Level

L H_l
MKR: L |

"—ZJo;-mJ;r;e_rl} § j llcunemmarkef.l-
e
TN
AR
AR \
A1 \
RPNZARR NN

l Zone center frequency

Zone width

l Changing Zone Marker Width |

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 _ 5 Spot Select one. The selected zone
— 1 Div 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

[ o SRUY PUGER) SPUIRR W

\ \W\% NUN"\M

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

observation frequency.

Example of Zone Width: 10 Divisions

Tr-Ab

== = "= — ="~~~ pe—f=—p~epr=—m

mmdmmd et et medoawdond e =

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

. 3-5
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SECTION 3 MARKER FUNCTIONS

‘ Changing Zone Marker Position |

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

ooom

: oon TEN (Use the ten keys to set the zone marker
Amplitude > DooeE Key position as frequency or time.)

(Use the up-down keys to move the zone
8 U s NI marker position in 1 division steps.)

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 MS2670A: normal marker, delta marker, and multimarker.

l Normal Marker |

A single marker is indicated by Y at the maximum level within the zone marker. The frequency and level

at that point are displayed digitally.

gtiid.

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

—————> Normal Marker

MRK : 1.023 GHz c ¢ mark
-32.6 dBm , urrent marker

/ Tr-A

) i\
|

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 display line.

. 3-7
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SECTION 3 MARKER FUNCTIONS

l 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 a delta marker value.

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

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

DLT : -9.90kHz

-40.3d8
[] T
: : Tr-A
' i
)
) e |
: : mE Reference marker]
! i
] 1
i !
:[ Current marker
]
1
1
1
'
L
1
]
e
]
)
1
i
'

A
]
i
]
}
[}
1
i
}
)
1
1
1
T
1
)

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 either changing the observation frequency, level, or
range, it is at the edge of the scale lines.

The marker mode at delta marker-ON becomes the normal mode when the scale mode is changed from log
scale to linear scale and vice-versa. If the scale mode was changed, set the delta marker again.
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SECTION 3 MARKER FUNCTIONS

IMarker Off |
—————3>  Marker Off

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

‘ Switching Marker Search Mode ,

Searching the maximum value (Peak) or minimum value (Dip) in the zone marker is selected by pressing this
key. Usually select Peak.

=) ——

Marker SearchiB85% Dip
(Display page 2 of the menu by pressing the More key.)

. 3-9
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SECTION 3 MARKER FUNCTIONS

Display Line

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

l Setting Display Line |

To turn the display-line On and Off and to set the display-line level, perform the following key operations.

%M

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

—> Display Line  Turn the display line On and Off by pressing this key.

—> Display Line Enter the display line level from the ten keys, etc.
Level
—50.00 dBm

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

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

1Y
I\
Y1y
[; l\ / Dispiay line
JiRE R
AdA A ITEA
.‘A' .M LA 1 ) N

H "‘T e

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

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

Multimarker

The MS2670A has a marker function which displays up to ten markers simultaneously. Multimarker can be
set by the following four methods:

» Highest 10

* Harmonics

» Marker List

* Manual Set

‘ Highest 10 Multimarker |

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

Multi Mkr l
—> Highest 10

XN Tr-A
VA
AYY AV R
g AV F VTR YR Ty 2
AV YTY I
\I\ v V HIA

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

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

. 3-11
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SECTION 3 MARKER FUNCTIONS

l 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

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.

l Marker List |

Multi Mkr _L_>
— Marker List

———> Marker List Turn the marker list display On and Off by pressing this key.

——> Freg/Time Select frequency/time as absolute vaiue or relative value
paocs

B8 Rel (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.

wW@v.valuetronics.com



In Freq/Time Rel mode, frequency and time of the markers
(except active marker) are displayed in relative values,
and “R” marks are appended at the left.
In Level Rel mode, level of the markers (except active
marker) are displayed in relative values.

www.valuetronics.com
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<IN

Marker List

: 1.00000GHz
R -1.31MHz
R 1.41MHz

:R -2.00MHz
R 1.89MHz
R 2.20MHz

-15.12dBm
-3.55dB
-3.61dB
-5.96dB
-6.21dB
~6.76dB
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SECTION 3 MARKER FUNCTIONS

‘ Manual Set |

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

Multi Mkr l
— -

——> Change Active

——-——> Select Marker

No 4

—> On with

————> Off with

Continued

www.valuetronics.com

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 to be set to On or Off.

At the same time the marker number selected above is set to On,
the selected marker is made the active marker. If the selected
marker is already On, the next higher marker number of the markers
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
tumned On in No., 6, 7, 10, 1, 2 order.

Sets the marker of the selected No. to Off. If 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.

<Example> 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, 9 order, then marker No. 8 becomes
the active marker.

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



Clear All

*indicates the
active marker.

SECTION 3 MARKER FUNCTIONS

Leaves only the marker number currently made the active marker
and sets all the other multimarkers to Off. The active marker

Displays the active marker value.

Mkr : 999.99812MHz
=17.62dBm

Ve -

—— % ]

2:
3:
q:
S:
6:
7

9:

10:

999.998 1 2AH~ - 17 .62dBm
1.808 022 1264 - 17 .624B=
1.000 000 668Gtz - 17.89dBm
1.008 894 68GH: - 25.88dBm

999.996 o8Hz -25.89dBn

999.994 68Hz - 37.53dBm
1.880 086 64GHz - 37.53dBm

999992 O8tHz = 52.45dBm
1.090 008 99GHz = 52.498m

T

Undisplayed markers are set to Off.

I Multimarker Off ’

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

Multi Mkr 1
—> Multi Marker O

www.valuetronics.com
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SECTION 3 MARKER FUNCTIONS

| Marker Search

The MS2670A has the following six marker search functions:
* Peak search

+ Next Peak search

» Next Right Peak search

» Next Left Peak search

* Dip search

» Next Dip search

l 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 following key operations.

Peak
Seggch

-
L -~

Tr-A

17
-

-
]
~
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SECTION 3 MARKER FUNCTIONS

lNext Peak Search |
Next Peak Search detects the next largest peak relative to the current marker level and moves the marker to that

point. (When there are two or more peaks with the same level on the screen, the leftmost peak is detected.)

Execute Next Peak search by performing the following key operations.

ShatinJ > NextPeak
\ "
\ i
\ '
\‘ 1
\ik { Tr-A
— v
A 4
Ma A
Ny V> 1 Y

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

Search consecutively.

3-17
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SECTION 3 MARKER FUNCTIONS

l 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.

Peak ». Next Right Peak
Search v ~
\s
o
~
\\\~
[y S
\ S
\ ‘\\
\\ \\
AN L5 Nextleft Peak |'
\ ' !
\ i !
N\ ! /
N t ’
N i ’
N ’ /
’
\\\ i /7
~ 7/ 4
‘\ 7 //
~ Tr-A Vi
7
/ Pd Y\ ’//
\ / ,,‘
11 )
. % \ |
A AA A i \
AY MY Y Y

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 simultaneously 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).

W\W\ﬁ.valuetronics.com



SECTION 3 MARKER FUNCTIONS
Dip Search |

Dip search detects the minimum level point from the entire trace in which a marker is displayed and moves
the marker to that point.
Execute Dip search by the performing the following key operations.
Peak Dip Search
T
\‘\
\\“

A
Ay

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

A Y
L)
A3
1Y
LY
LY

3
A
\
\
\
v 1
A |
Al

K r-Time)

1
A

]

),
/ )
| | ‘-.
/ N
! i
VAV,
—M
Time domain waveform

Time domain waveform

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

Execute Next Dip Search by performing the following key operations.

(Display page 2 of the menu by pressing the MORE key.)
i Next Dip

Jeak | ———> NextDip
Peak Dip

\\\ 3 . Tr-Tjme

\\s \\ ,'

£ \ Jﬁ
P \

L 4 Y 'l

| \ {

/ NN [

\\ !

v

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

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

of the set resolution or higher.

Peak .
—>  Resolution 1.23dB
P% play page 2 of the menu by p;I{ssing the More key.)
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SECTION 3 MARKER FUNCTIONS

l Setting Search Threshold |

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

Peak
—>  Threshold

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

Turn threshold On and Off by pressing this key.

Select search above or below the display line by pressing this
key.

Turn the display line display On and Off by pressing this key.

l—~——> Disp Line Sets the display line level.
Level

=50.00 dBm

——> Return

Above
Display

Line

Below

- 21
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SECTION 3 MARKER FUNCTIONS

Setting Parameters Using Marker Values

The marker value can b set as the parameter value of the observation frequency, reference level, and so on.
This facilities observation of the desired waveform.

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

Mkr - CF Sets the marker frequency to the center frequency.
Mkr — RLV Sets the marker level to the reference level.
Mkr — CF Step Size Sets the marker frequency to the center frequency step size.

Delta Mkr —Span Sets the reference marker and current marker frequency to the start frequency and
stop frequency, respectively.

Zone — Span 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.

wwtg.valuetronics.com



‘ Mkr — CF/Mkr — RLV l

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

————> Marker— T Mkr — CF

|

Tr-A

T=r=F-frget=f~}-

www.valuetronics.com
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Tr-A

S G X% SYS W i Gy T WO

gt -4 -4 -1 - -

A
L1 1 1 M
A\ 4
B Tr-A
T 1
H 1
1 ]
i
HHH
T 1)
]
ﬂh" : [
Y 2 " f A .
1
HE
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SECTION 3 MARKER FUNCTIONS

I Mkr — CF Step Size |

Sets the marker frequency to the center frequency step size (up-down keys resolution).

—> Marker > ———> Mkr — CF Step Size

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

fo 2fo 3o
! | |
11
m
i ¥
} —{~]— ! —[A1—
1
i
| | { .1 1 i’H-

OHz fo 2fo 3fo 4fo 5fo---
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SECTION 3 MARKER FUNCTIONS

l 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— ———> _Delta Mkr — Span

Tr-A

L L RERY ST PINUgE IRy R W

Tr-A

o o= 20— s - o]

)
i
3
¥
i

L The normal marker position remains unchanged.

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

. 3-25
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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 - ——> _Zone - Span

Tr-A

RPN I ¢ YTy SN Ny U Sy U DR B
NUUN et SRR [PURS NPy PN NN SE [P S

A
'\ A I LA a
ViV VAVAV
T
1t
R
AR
N
VAR
JAREEHN
PR P L LN
~ 1 H MINS

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 function.

TABLE OF CONTENTS

DO CtNG POaKS e 4-3
Detecting the Maximum Peak Signal by Automatic Tuning 44
Moving the Measurement Point 4-5
Peak % CF and Peak _> RLV ----------------------------------------------------------------------------------------------------- 4-6

4-1
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SECTION 4 SIGNAL SEARCH FUNCTION

SECTION 4
SIGNAL SEARCH FUNCTION
—J

Detecting Peaks
Ty

The MS2670A has the following three peak detection functions:

» Auto Tune
¢ Zone Marker
¢ Marker Tracking

SECTION 3 (MARKER FUNCTION) describes the Zone Marker function and SECTION 6 (SELECTING
THE SWEEP METHOD) describes the Marker Tracking function.

‘www.valuetronics.com 4-3



SECTION 4 SIGNAL SEARCH FUNCTION

l Detecting the Maximum Peak Signal by Automatic Tuning |

L Frequency ' —> _Auto True

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 instrument 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 initial state, the Auto Tune frequency range is set to 54 MHz to 1.8 GHz. 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
Exclude the 0 Hz to 3/100 frequency span range.

Stop frequency
Stop frequency specified in trace BG.

www.valuetronics.com



SECTION 4 SIGNAL SEARCH FUNCTION

Moving the Measurement Point

This function moves the spectrum on the screen to the center to make the measurement easier. The following
five functions can be used.

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

* Mkr - RLV RLYV sets the marker level to the reference level.

¢ Peak —» CF Sets the frequency of the maximum point on the screen to the center frequency.
*+ Peak - RLV Sets the level of the maximum level point on the screen to the reference level.

» Scroll—, Scrolle- Scroll the observation frequency.

SECTION 3 (MARKER FUNCTIONS) describes the Mkr — CF and Mkr — RLV functions. SECTION 2
(FREQUENCY/AMPLITUDE DATA ENTRY) describes the scroll function.

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

s
[ 7 /aRSUN MS267 &R

S
&
&
mmsmas Pogk s /_/
=24
O

&=
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SECTION 4 SIGNAL SEARCH FUNCTION

l 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

T Y T S

—> ‘\

i

Ml H ] ]

T
!
T
1
)
:
]
t
|
¥
!
[]
1
1

\ | |

' ‘\H A

| | I

TFF=-F-F-F 3=
F«
11"

=

Y

FEEE - FF

]
- - -} -]

3”
S
R

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.

Tr-A

Tr-A

E 1

C— > I3

—
r———-"—"“

A w

Y
| \
| \

I |
} |

[
'y r

SiEul

P R (NN X0« Ty PUOE IR YN SOUR Hp

o X <R TRy W [URgE PGS R DU SR

Notes: « If the level at the peak point exceeds the permitted range for the reference level, the reference
level is set to the maximum (minimum) reference level that can be set.
+ If the level at the peak point exceeds the reference level (scale over), one operation of the
Peak—RLYV may not be able to set the correct reference level. In this case, repeat the Peak—>RLV
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), storage 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
DISPIY MOGE || .. ..ot eeeeo e eeeeees e e eee e ee e eeeeeeeeeeeee e eeeeeee oo 53
Trace A ........................................................................................................................................ 5-5
Trace B ........................................................................................................................................ 5-6
MOVING NG TTACE | oo oo ee e eoeeeeeeeeeeeeeeeeee oo oo 5-6
Trace COMPULRHON | oo oo oo e e oo eeeeeeeeeeeeeee oo 57
Trace Aand Trace B Overwrite Display e 5-8
SEMINGACHVE TIACE | | . oo e oo oo eeeeeeeeeo 58
Trace A/Trace B Top and Bottom Split Display . . 59
SEHNG SUD-TACE SWEED | .. oo 5-10
Trace A/Trace BG Top and Bottom SplitDisplay . . . S-1
Trace Tlme .................................................................................................................................. 5_1 2
Trace A/Trace Time Top and Bottom Split Display ...~ 5-14
STOTAGEMOTR ||| oo e oo e e eeee oo e oo eeeeemeee S-15
Setting StOrage MO | e 517
AV TGN FUNC 0N e e 5-18
Max Hold and Min Hold Functions e 5-21
DEtOCHONMOUR ||| . oo oo oo e eeeeeee 5-22
Selecting Detection Mode | e 5-23
Selecting Measured Level by DetectionMode 524
Time Domain ....................................................................................................................................... 5—26
Setting TIMe DOMAIN e 526
SEiNGTIME SPAN e 5-27
Time Domain Expanded DISPIaY .. . ... ..o 5-28
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SECTION 5 SELECTING THE DISPLAY METHOD

SECTION 5
SELECTING THE DISPLAY METHOD

The MS2670A 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.

{ R
rVntsu- MS26 7 G ]
IE @ o

S @)
5 @ ®
@ HE©Sr
. @ Qoo e-
= @ ejolalct
= 5 55T S
o B
doj O T @;:..;;
S’ Y

Display Mode

The following description outlines the trace modes. The figures on the following pages shows the correlation

between the available trace modes.

« TraceBG................... When the objective signal is measured in the trace A, B, or Time mode, the trace
BG mode allows the frequency range to be observed to be pre-set to a wide band.
The BG band is initially set to full span (0 to 1.8 GHz).

» Trace A, traceB ........ 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.

» TraceTime................ Displays the time axis waveform at the center frequency of trace A.

1 BG (Back Ground)

. 53
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SECTION 5 SELECTING THE DISPLAY METHOD
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SECTION 5 SELECTING THE DISPLAY METHOD

l Trace A |

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

——> Trace A l

Tr-A

. 55
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SECTION 5 SELECTING THE DISPLAY METHOD

\ 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.

— e

Tr-B
m
f
..—'—L. w9 AL
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 Move
———> A-DB  Moves trace A to trace B and displays it.
—> B2A  Moves trace B to trace A and displays it.
———> AoB =~ Swaps and displays trace A and trace B.
———> A:+B>A = Addstrace A and trace B and displays the result at trace A.

~——> Return

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.

5-6 .
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SECTION 5 SELECTING THE DISPLAY METHOD

I Trace Computation l

This function continuously displays the difference between trace A and trace B. Normally set trace B to the
View mode before executing this function.

AB ——>  Trace Calc

——> Normalize Turn the mode that subtracts trace B from trace A and adds the
(A-B+DL) display line value and continuously displays it at trace A On and
Off by pressing this key.
——> A-B-A Turn the mode that subtracts trace B from trace A and
continuously displays it at trace A On and Off by pressing this key.
——> Ref Line Selects if the A-B computed value=0 line is to be dispiayed at the
lop, middle, or bottom of the screen.

—> Betun

\/ Top

\—/ Middle

/\ Bottom

57
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SECTION 5 SELECTING THE DISPLAY METHOD

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

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

mode are possible.

(A8 ] —> TaceAms

{Display page 2 of the menu by pressing the More key.)
T T
: * ! Tr-Aon B
T 14
I '
] I
¥ ]
t ‘ 1
! !
T ]
$ ]
Trace B
{max hold) h
1
1 |
> i H
s ]
Trace A ' - ‘1
; ] v Vo'
(normal) { ) oY
1 ]
! ]
1 1

| Setting Active Trace |

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

) —

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

5-8 .
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SECTION 5 SELECTING THE DISPLAY METHOD

* 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 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 interference source frequency and its harmonics can be simultaneously

observed.

A/B,A/BG
‘snm'H ‘A,B‘
 J )
—> AB(A>B Simultaneously display trace A and trace B at the top and
bottom. Display trace B larger than trace A.
————> A/B (A>B Simultaneously display trace A and trace B at the top and
bottom. Display trace A larger than trace B.
———> A/BG (A<BG)
——> A/BG (A>BG)
t——> Swp Contl

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

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

www.valuetronics.com
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SECTION 5§ SELECTING THE DISPLAY METHOD

| Setting Sub-trace Sweep l

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

A/B,A/BG
o) L sepcom

[————>> Sub Trace Write  Set the sub-trace to the Over 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
mode.

———> Continue Release temporary stop and resume execution.

———> Restart Erase the trace waveform and restart sweeping.

—> Return |

510 .
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SECTION 5 SELECTING THE DiSPLAY METHOD

l Trace A/Trace BG Top and Bottom Spilit Display |

This mode simultaneously displays Trace A and Trace BG. It is used to extract a specific signal from a wide

frequency range.

The surrounding conditions over a wide frequency range can be monitored while simultaneously observing

the selected signal in detail.

A/B,A/BG

= — 5

—> A/B (A<B)
————>> A/B (A>B)
——> A/BG (A<BG) Simultaneously displav trace A and trace BG at the too and
Tr-A
«~¢— Sub-trace
In this mode, the frequency Tr-BG
range of trace A can be specified
by moving a marker (BG zone .
marker) on the BG main trace. <— Maintrace
———> A/BG (A>BG) Simultaneously display trace A and trace B at the top and
bottom. Display trace A larger than trace BG.
L——> SwpContl
Tr-A
~—Main trace
In this mode, the frequency range
of trace A can be directly set
while checking the trace A position Dot
(BG zone marker position) within BG. B B B0
Mm T
1 )

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.

www.valuetronics.com
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SECTION 56 SELECTING THE DISPLAY METHOD

| 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

lwwwwfrw»w%ww

——1—>  Delay Time Sets the delay time from trigger to sweep. When a negative

10.0 ms value is input, the waveform before the trigger is displayed up to
one screen. (See paragraph 6.12 of SECTION 6.)
—>  Time Span Sets the time span (time domain sweep time).
200 us
—> Tri Select freerun or trigger sweep by pressing this key.
Triggered
Trigger Selects the trigger signal source.
Source
—>  Strage Selects the storage display mode.
L—>  Detection Selects the detection mode.
1
EM Monitor This function cannot be used in the MS2670A.
L->  Expand Expands and displays part of the time domain waveform.
2

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

512 .
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SECTION 5 SELECTING THE DISPLAY METHOD

Trace-A center frequency and Trace-Time tuning frequency is always common. Other parameters can be set
independently. However, the following parameters can be used commonly by "Coupled function common/
independent setting mode" of SECTION 9.

* Resolution bandwidth (RBW)

* Video bandwidth (VBW)

* Sweep time (Sweep Time/Time Span)

- 5-13
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SECTION 5 SELECTING THE DISPLAY METHOD

Trace AfTrace Time Top
and Bottom Split Display

Trace A/Trace Time top and bottom split display simultaneously displays Trace A and Trace Time.

ATime

(=) — ()

A/Time Simultaneously display trace A and trace Time at the top and
(A<Time) bottom. Display trace Time larger than trace A.
A 4

DAL

|<€~——Main trace
AfTime Simultaneously display trace A and trace Time at the top and
(A>Time) bottom. Display trace A larger than trace Time.

‘———> Swp Contl (See Setting Sub-Trace.)

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

5-14 .
www.valuetronics.com



SECTION 5 SELECTING THE DISPLAY METHOD

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

Refreshes and displays the trace data at each sweep. X
A

This is used for normal measurement.

1 Normal

L~

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

v

It is used to record a frequency-drifting signal.

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

b <[~
ony

IR U
- 4 .‘---;‘,As“-.‘

) I B

At each sweep, calculates the average data at each
X axis point, then displays the averaged results.

4 Average This mode is used to improve the S/N ratio.
For further details on the averaging function, see \
page 5-18. [

- 5-15
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SECTION 5 SELECTING THE DISPLAY METHOD

NO. Mode Explanation Display example

Displays the cumulative waveform at each sweep. I

The waveform data, which are not connected by

5 Cumulative | lines, are displayed by plotting the data.

Displays the waveform overwritten without T

deleting the old trace data.

6 Over write

Continues displaying the waveform as it is, without l\
/

refreshing the currently-displayed trace data.

7 View This mode is used to observe waveforms with the

trace data stopped temporarily. \

5-16 .
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‘ Setting Storage Mode [

The storage mode can be selected by operating the function keys shown below while the MS2670A is operating
in the Trace A, Trace B, or Trace Time mode.

l Storage

——> MaxHold Select the storage mode.
—> MinHold

——> Average

———> View

—————> Return

1

——> Cumulative
Select the storage mode.

> Qverwrite
—> Stop Temporarily stop the sweeping without switching the mode.

————> Continue Restart from temporary stop.

———> Restart Restart.

L——> Retun
2

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

- 5-17
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SECTION 5 SELECTING THE DISPLAY METHOD

‘ 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.

>
@

Time [ Storage ———>  Average

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

——> Avg Mode Set averaging Stop/Non-Stop after the number of times of
averaging rate by pressing this key.

Non-Stop
———> Stop Temporarily stop average-sweeping.
— > Continue Resume from stop.
——> Restart _ Delete the trace waveform and restart.

‘——> Retumn

5-18 .
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SECTION 5 SELECTING THE DISPLAY METHOD

The averaging function improves the S/N ratio depending on the averaging rate and the number of sweep
repetitions as shown on the next page.
Digital video averaging is performed by the method shown below.

Averaging Rate = N

Number of

_______ sweep repeltions Measurement value Displayed value
l 1 M(1) Y(1)=M(1)
® Restart
2 M(2) Y(2)=Y(1)+w
3 M(3) Y(3)=Y(2)+M_L33LY.£Q
N-1 M(N-1) |Y(N-1)=Y(N-2)+ M(N—I)bfl(N-ﬂ
M (N )-Y (N-1)
N M (N Y (N)=Y (N-1
@ Stop l (N) (N)=Y(N-1)+ s
@Continuel 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)1:IY(N+1)

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

(@ 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....

(® When Restart is performed during sweep or Stop, averaging is repeated from sweep count 1.

www.valuetronics.com



SECTION 5 SELECTING THE DISPLAY METHOD

dB AVERAGE
RATE

27 T

241

181

Improved degree of S/N

15T

0 | ] ] ] 1 | | | ]
| | 1 | ] | 11 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 a disadvantage in 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 both the time required for each sweep and verification of
the entire spectrum image becomes longer.

Since the averaging rate is initially eight, the above figure shows than an S/N improvement of 9 dB is obtained

with eight sweeps.

5- .
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SECTION 5 SELECTING THE DISPLAY METHOD

l Max Hold and Min Hold Functions |

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

l Storage

—Z Max Hold
Min Hold ——J

———> Sweep Set the number of sweeping repetitions.
Count After the set number of sweepings, the sweeping stops.
—> Endless Continue sweeping, endlessly.
Sweep
——> Stop Stop sweeping, temporarily.
——> Continue Resume sweeping from stop.
——> Restat __ Delete the trace waveform and restart.

‘———> Return

- 5-21
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SECTION 5 SELECTING THE DISPLAY METHOD

Detection Mode

The detection mode can be selected from Normal, Pos Peak, Sample, and Neg Peak for Trace A and Trace B
and Trace Time.

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

Sampie Traces the instantaneous value between sample points.

Neg Peak Traces the minimum value 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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l Selecting Detection Mode |

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

:|—> Derection

——> _Pos peak
————> _Sample
———>  Neq Peak

Select the detection mode.

l

be——3> Return

‘ﬁv gy
/1A

11
[T

Waveforms when Trace A is in the Pos Peak mode and Trace B is in the Neg Peak mode.

. 5-23
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‘Selecting Measured Level by Detection Mode ]

The MS2670A 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
between the current sample point and the next sample point and
displays them on the screen.

This mode is used in normal measurement.

Pos Peak Holds the maximum level present between the current sample point
and the next sample point, then stores the maximum value in the
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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"Vvvww‘

Screen display

I
Sample point

Note: The spectrum peak is incorrectly displayed when the detection mode is set to Sample or Neg Peak

while the frequency span and resolution bandwidth are set so that the spectrum is displayed as
discrete vertical lines.

Normal

Screen desplay

Sampie point

Normal traces and displays both Pos Peak and Neg Peak.

. 525
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SECTION 5 SELECTING THE DISPLAY METHOD

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".

MS2670A time domain display has an Expand function for expanding the waveform time axis to create a more

convenient display.

i 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 O Hz in the frequency domain mode.

,
Frequency Time

domain domain

(Trace A)

(Trace B)
%( Zero Span j%

(Trace Time)

5- .
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SECTION 5 SELECTING THE DISPLAY METHOD

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)

» Trigger switch (Freerun/Triggered)

The three parameters resolution bandwidth, video bandwidth, and sweep time can be selected in common or
independently in the frequency 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 sets the time span, not the frequency
span. To set the time span, perform the following key operations.

[m]m/m ]

Time —>  Time Span E“:'D TEN Unit ke:
() — zmeson B e

> key (1/2/5 sequence)

O

. 527
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i Time Domain Expanded Display [

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

o

———> Zone Start Set the expansion zone start point.

Point

—20

—> Zone Span Set the expansion zone width.
Point
50

—>> ExpandZone Select expansion zone marker dispiay On or Off by pressing this
&8 o key.

——> Expand Select expanded display On or Off by pressing this key.
On

————> Return

Zone start
£ r— Zone span (zone marker)

"

Tr-time

4 3 ( ) 4 h {1 ) ( A

5-28 .
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Expand Off Expand On

2

ahkad ek LoLTT SU DU R

S TR AR R ORI S

"~
~

V*N Nd A WA
—
-~

\
\——-) Expansion J

The Expand mode cannot executed under the following conditions.
» Trigger mode ... Freerun

. 5-29
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(Blank)
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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
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SECTION 6 SELECTING THE SWEEP METHOD

SECTION 6
SELECTING THE SWEEP METHOD

Sweep Mode

The MS2670A sweep mode is set by using the following key.

U ﬂ— /NRSUB MS267 @R, o
N = =]
= [}
=) @
- &
& @
(@]
2s @
o
=~ g
| [—— 0)
(K Continuous
—
ﬂ 7 Single

I Continuous Sweep Mode l

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

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

&) —

Continuous

www.valuetronics.com 6-3



SECTION 6 SELECTING THE SWEEP METHOD

Single Sweep Mode I

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

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

Continuous .
after the key is pressed.
To set (sweep start) the single sweep mode, press the following key.

Continuous

Single

wwWitv.valuetronics.com



SECTION 6 SELECTING THE SWEEP METHOD

Trigger Mode

The MS2670A trigger mode can be divided into Freerun and Triggered.
In the Triggered mode, Video, Wide IF Video, External, or Line can be selected as the trigger source.

‘ Freerun |

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

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.)

Select Freerun by pressing this key.

www.valuetronics.com 6-5
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l Triggered l

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.

—T—>  Trigger Select Triggered by pressing this key.

When this key is pressed, it is highlighted and the
MS2670A switches to the time domain mode.

—>  Delay Time Set the delay time from the trigger.
~100ms

—>  Time Span Set the time span.

200us
Trigger
Source

|

Video trigger N

i the tri .
Wide IF Wide IF video trigger Select the trigger source

Video
External External trigger

v This function cannot be used in the MS2670A
Line Line trigger /
_Return

bl U]
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SECTION 6 SELECTING THE SWEEP METHOD

l Video Trigger |

Sweep is started in synchronization with the positive edge or negative leading edge of the detected waveform.
To select the trigger level and trigger slope, perform the following key operations.

—>  Trigger ———>  Video
Source

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

—> Trig Slope Select if the positive leading edge (Rise) or negative leading
Hisg Fall edge (Fall) is made the trigger slope by pressing these keys.

b——> Return

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

~ E ol E A Tritime
// ‘\ 5/ \‘j i'/ \ /
> £l AR /
\ R FlA /
AL T /
AL A VY /i
\ /"] : ' \ ,./ \ /‘
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l Wide IF Video Trigger |

A wide bandwidth IF signal of at least 5 MHz is detected and sweep is started in synchronization with its
positive leading edge or negative leading edge.

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

Generally, there is no burst synchronizing signal and this signal is used as a burst wave gate control signal.

—> Trigger ——>  Wide IF Video
Source

t———>> 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
Hase (Fall) as the trigger slope by pressing this key.

L—> Reum

| External Trigger |

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

perform the following key operations.

—>  Trigger ~———> External
Source

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

—> TTIL

———> Trig Level Set the trigger level when —10 to +10 V was selected.
=SV
Trig Slope Select the positive leading edge (Rise) or negative leading edge

o ey

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

—> Beturn
External input

Trigger level  eemacccmvceen e N ceeeea e

-5V \

Sweep trigger

(Example) When trigger level is -5 V and trigger siope is Rise.
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l Line Trigger |

This function starts sweep in synchronization with the AC power line frequency. Line trigger is conveniently
used to observe power line-related hum waveform. With the line trigger function, the trigger level and trigger
slope are not selected.

—_> Trigger ——> Lline
Source

www.valuetronics.com 6-9
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‘ Delay Time |

When the trigger mode is set to Triggered in the time domain mode, the trigger point is usually positioned at

the left end of the screen. This, however, means that it is not possible to see the waveform before the trigger
point and the waveform beyond the right end of the screen.

With the MS2670A, a waveform away from the trigger point can be displayed by changing the delay time.
To set the delay time, perform the following key operations.

or rotary knob.

Time B

Trig/Gate Delay Time ———>  Set the delay time with the ten keys, up-down keys,
10.0 ms

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

wwW.valuetronics.com
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Trigger ievel

- - - e wn w- -

> Time

Tr-time

Tr-ftimd

Pre-trigger

! Waveform observed
! when the delay time is
} setto minus.

Post-trigger

-

N

Up to one screen area

Up to 65.5 msec

Example of Waveform With Delay Time (when used with video trigger)

www.valuetronics.com
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SECTION 6 SELECTING THE SWEEP METHOD

Zone Sweep and Signal Tracking

The MS2670A has two sweep methods:

(1) Zone sweep which sweeps only within the zone marker and

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

l Zone Sweep |

—>  Zone Sweep
(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
screen.

L] L}
' ! Tr-A
1 1
1 i
! !
t i
[] ]
[] L]
' '
: *
1] !
1] 1
[] 4
1 )
L 1
B 3
i {
—) X —n - U PV YO
f
f] ]
i 1
1] Ly
' !
re 1

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

Note: Zone sweep cannot be executed while the marker is Off or when the instrument is in the time
domain mode.
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When the multimarker function is on, each multimarker on state is sequentially zone-sweeped (multi-zone

sweep).

e E SO U ERUN DR I

£
Cl,
.

e e eI [y SR RN S

W W)
av

| Signal Tracking l

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

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

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 MS2670A 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.

wwW.valuetronics.com
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Burst wave input signal

If the spectrum of the burst wave above is analyzed as is, the following graph results:

-'l Tr-A

The spectrum spread by the positive 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, the following graph results:

/ \ Tr-A

AN -

Only the spectrum when the burst is set to On is 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

I~

Fewer Sweep Repetitions

/ Tr-A

More Sweep Repetitions
Example of Frequency Spectrum Measurement on Burst Signal
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I 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 ~=w==—e=aws f ----------------------------------- Trigger level
' | S——
1
1
i ON
1
1}
1
'
i
Gate control signal Off . ' OFF
' : !
L Gate Delay o Gate LengthJ
: B K
| - !
]
]
Only this time is displayed.
¢ Gate End: When End selected

Trigger point Trigger-reset point

{ Y

Trigger signal weecmeeaad r‘ ------------------------ . Trigger level

ON

OFF OFF

Gate control signal

Gate Delay

1
I
4
14
4
)
t

|

R L T R SR,

—— o e e o - - . -

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.

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

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

——> Gate Setup Set the gate function.

———> Stop Stop gate operation.
——> Restart Restart gate operation.

——> Trace Time Set the time domain mode.

JTraceA ~ Setthe trace A (frequency domain) mode.

| Setting Gate Function |

——>  Gate Setup

———> Gate Delay Set the gate delay time.
Ous
——> Gate Length Set the gate time length.
10 ms
— >  Gate End Select the condition that cioses the gate by pressing this key.
& ext When Gate End is set to Int and Gate Length is set to Ext, the
gate is closed by an external signal.

——> Gate Trig Select the gate trigger source from Wide IF Video and external.
Source
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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 MS2670A.

Input signal Input to RF input

Trigger signal

Input to Ext input 1 (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 Ext Input 1 (-10 to 10 V).

Tr-time

\

1
\
\
1

W

] L

1 1
t |
) !
I,
/ ! \
Delay time
Gate Len
Gate Delay ) gth

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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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

-~
.

TN
(XYY TTYY (XTYT (N 1YY ey ibacachocedorns

p 3

L

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 t1 t2 13
1 kHz >3 ms
3kHz 21ms

10kHz |2230ms

30kHz |2200ms | >20ms | >1ms

]
1
!
!
J
]

——ed | IS S 100kHz | 220 ms
1 s ! i
L=y >
:ﬂ' 2 e 300kHz |2 15 ms
1 MHz
210ms
5 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
RBW 2 Number of data points (501)

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

Trigger can be applied by the gate control signal created internally by setting the trigger source to Wide IF
Video.
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(Blank)
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SECTION 7
COUPLED FUNCTION

This section describes the coupled function. Generally, the MS2670A 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 describes manual settings that are used to set the coupled function according to the application.

TABLE OF CONTENTS
FrOm AL 0 ManUal O PO At ON e 7-4
Resolution Bandwidth (RBW) and Sweep Time . . 7-4
Ve BaNAWION (VB ) e 7-7
DUt A IO (AN ) e 7-8
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SECTION 7 COUPLED 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 MS2670A can automatically select the
optimum setting.

MS2670A

mmmmws Coupled Function s
RBW  VBW Sweep Time Atten

OO

. 7-3
www.valuetronics.com



SECTION 7 COUPLED FUNCTION

From Auto to Manual Operation

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

g
|

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

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

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

Resolution Bandwidth (RBW) and Sweep Time

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

RBW —7—> Manual = ———>  Manually set the RBW with the ten keys, up-down keys, and rotary
knob.
—>  Auto Automatically set the RBW.
—> RB, VB, SWT Automatically set the RBW, VBW, and Sweep Time.
Auto
L > AllAuto Automatically set the RBW, VBW, Sweep Time, and Atten.
Sweep Timgy ————>  Manual —>  Manually set the Sweep Time with the ten keys, up-down keys, and
rotary knob.
—>  Auto Automatically set the Sweep Time. (Note)
—> RB, VB, SWT Automatically set the RBW, VBW, and Sweep Time.
Auto
—>  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. Normally,
select the Hi-Lvl-Acc mode. See Section 9 for details.

7-4 .
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SECTION 7 COUPLED FUNCTION

(1) Auto mode

The RBW, Sweep Time, and VBW parameters are set to Auto so that if the frequency span is varied, the
respective parameters are automatically set to the optimum values to ensure that frequency and level measurement

errors do not occur.

The following shows the Swp Time Auto setting range:
* Lower limit value
20 msec

« Upper limit value
1000 sec

(2) Manual setting

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

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

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

B 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:

10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz, 5 MHz

. 7-5
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SECTION 7 COUPLED FUNCTION

Note:

ViBZAANY

Yy N NN
47 NN
I~ N Y
@ Optimum trace waveform

@ @ UNCAL trace waveforms
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The spectrum traces on the screen are displayed as
shown at the left according to the sweep time. The
optimum sweep time produces a waveform similar @
However, a sweep time that is too fast decreases the
waveform amplitude on the display as shown in @ and
@ Therefore, as the apparent bandwidth gets wider,
and the requency also shifts. When wavefom@ cannot
be maintained, "UNCAL" is displayed.



SECTION 7 COUPLED FUNCTION

l Video Bandwidth (VBW) '

To set the VBW, perform the following key operations.

VBW —7—> Manual = ——>  Manually set the VBW with the ten keys, up-down keys, and rotary
knob.
—> Auto Automatically set the VBW.
> Filter off Set video filter to Off.
—> VB/RBRatioco ——>  Setthe Auto mode VBR/RBW ratio with the ten keys, up-down keys,
10 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: The VBW setting range is 1 Hz to 3 MHz. If an attempt is made to exceed this range, the VBW is
setto 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
Notes: « When VBW RBW is set, noise is not averaged and the sweep speed in 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.

. 7-7
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SECTION 7 COUPLED FUNCTION

l Input Attenuator (Atten) |

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

Atten —T7 > Manual ———> Manually set the input attenuator with the ten keys, up~down
keys, and rotary knob.
—> Auto Automatically set the input attenuator.
—> PreAmpl  ——> This function cannot be used in the MS2670A.
On
L—> AllAuto 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.

7-8 .
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(2) Manual setting

SECTION 7 COUPLED FUNCTION

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, For second and third harmonic measurements, the influence of
internal distortion must be eliminated by decreasing the mixer input level. Because the internal distortion is —
60 dBm when the mixer input level is —40 dBm, when wanting to measure spurious harmonics up to —60 dB,
the mixer input level must be made —40 dBm or less. In this case, set the input attenuator manually because the

Atten value in the Auto mode is too small.

Reference Level and Input Attenuator (Manual)

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

+30 ~ 30 70
+30 ~ 40 60
+30 ~ =50 50
+30 ~ -60 40
+20 ~ -70 30
+10 ~ -80 20

0 ~ -9 10

-10 ~ -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.

www.valuetronics.com
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(Blank)
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SECTION 8
AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

This section describes the internal calibration function and measuring system level correction function which minimize the
MS2670A measurement error.

TABLE OF CONTENTS
Automatic Calibration Function CAL 83
AUtomatic CaliDrati O 8-4
Details of Each Calibration tem 85
Measurement System Level Correction 8-6
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SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

SECTION 8

AUTOMATIC CALIBRATION AND LEVEL

CORRECTION FUNCTIONS
—J

Automatic Calibration FUNCHON ...eeeeeeeeeeeeeeeeeeeeeeeee CAL

The MS2670A incorporates a 625 kHz calibration oscillator and a calibration attenuator, which perform automatic
calibration so that the MS2670A can minimize measurement errors and make high accuracy measurements.

WARNING

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

tor.
=
Q rr ZAUESUN MS26 7 QX
i =
= @
S @
et @l
= @
5 ™
5 (@]
= S
| | — 0)
{( - Cal
7
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SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

\ Automatic Calibration |

Execute MS2670A automatic calibration by performing the following key operations.

Cal
Shift _— >
————> Al Cal Automatically calibrate Level, Freq., and FM Cal.
——> Level Cal Automatically calibrate Level,
——> Freq Cal Automatically calibrate frequency reading.
t————> FMCal This function cannot be used in the MS2670A.
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SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

l Details of Each Calibration Item ’

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

Reference level error Calibrates the absolute-value levels on the LOG/LIN scale.
calibration
LOG-scale linearity Calibrates the LOG-scale linearity.
L | calibration
\E/ IF Gain switching error Calibrates the error caused by the IF gain from among the
E | correction level errors when the reference level is switched.
ﬁ 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/pre- Calibrates the level error when the input-attenuator/pre-
amplifier switching error amplifier is switched.
F | calibration Calibrates the center frequency error when the resolution
E RBW center frequency bandwidth (RBW) is switched.
Q | calibration
c Measures the RBW bandwidth used for noise measurement
A | RBW bandwidth bandwidth conversion.
L | measurement
Frequency Calibrates the amplitude frequency response over the entire
;2.?3;’2;?, Factory Calibration band.

When ALL CAL is executed, the calibration data is retained by the built-in battery back-up even when the
MS2670A 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 is automatically connected internally when automatic
calibration is executed, external connection is unnecessary.

* Unless the frequency span is taken into account, the measurement frequency error depends on the
local oscillator frequency error and the IF center frequency 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 automatic calibration calibrates the IF center
frequency error.
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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)
DUT MS2670A
L Correction of measurement cable loss, efc.
DUT Pre Amp MS2670A

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

MS2670A

\ Correction of antenna factor.

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 spectrum.

Up to five correction factors (maximum 150 points each) can be stored in the internal memory by storage from

an external computer via an external interface 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 factor to the measured value by using the correction

data saved in advance.

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

—>  Correction

www.valuetronics.com

b

!

b

Correction

Setup Corr

retumn

Turn level correction On and Off by pressing this key.

Selects one of the five correction tables.

Loads and saves the five correction table.
(For further details, see P.2-16.)

RERR

Corr-2
Corr-3
Corr4
Corr-5
return

Select the correction table to be used.



SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

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

correction value.

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

A
ES
g
5
1 S S
3 1
o :
]
]
ta . '
1 t
H )
] 1]
(dB) ! '
] !
F /b -
a
H

Correct value 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-5 soft keys allow each menu label to contain 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 MS2670A system setting method and the measurement parameters preset function.

TABLE OF CONTENTS
Coupled Function Common/Independent SettingMode ..~~~ 9-4
Screen Display Type System Setting | ..o 9-6
Modifying Display Color (Change Color) e 8-7
User Definition of Display ColOr . e 9-8
Conditions Seting At POWer-On e 9-9
Setting Mode at AUto Sweep Time e 9-9
SEMiNGDAtC/TIMG | e oo 9-10

9-1
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SECTION 9 SYSTEM SETTING AND PRESET FUNCTION

SECTION 9
SYSTEM SETTING AND PRESET
FUNCTION

The following system parameters of the MS2670A can be set depending on the usage objective.

» Frequency domain and time domain coupled function

value common/independent setting..... . Coupled Common Independent
* Measurement parameters and date display type setting .............ccou....... Display
* Screen display color (color pattern) setting Change Color
» Setting Mode at Auto Sweep Time . Auto SET
o Setting Date/TIIME .....ccocueueeeeeinrrerrreenereeraressssseressesossnecsmsesseeenssenssne Set Date/Set Time
*  POWET ON StAte SENG.....ceceeeveerrreernieteesreresesesesnsesossssemeesemseseeseenssnns Power On State

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

. 9-3
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SECTION 9 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

]

Common ----- The same values are set for both frequency
domain and time domain.
Indepenent --- 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.

94 -
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SECTION 8 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.

Frequency domain

20 msec to 1000 sec
Resolution: High-order 2 digits

Time domain

12.5 ps, 25 ps, 50 us, 100 ps to 1000 sec
Resolution: High-order 1 digit (100 psec to 900 psec)
High-order 2 digits (1 msec to 1000 sec)

Example:  After switching to the time domain mode to set the time span to 100 psec when the sweep time
is 300 msec in the frequency domain mode, the display mode returns to the frequency domain
mode.

d
Since the lower limit value of the sweep time that can be set in the frequency domain mode is
20 msec, the sweep time is set to the 20 msec nearest to 100 psec. Then, when the display
mode switches to the time domain mode, the time span is renewed to 20 msec.

. 9-5
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SECTION 9 SYSTEM SETTING AND PRESET FUNCTION

l Screen Display Type System Setting |

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

screen.

System

———=> Parameter

——> Clock Disp
YY, MM, DD

———> retun

9-6 .
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Display Type-1 :
Jype-1 Type-2 :

Type-3 :

YY, MM, DD
DD, MMM,YY : Alphanumerically display the date in day/month/year order.
MMM, DD,YY : Alphanumerically display the date in month/day/year order.

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.
Make the marker value large and display RB,
VB, and ST. Do not display title.
Make the marker value large and do not display
RB, VB, and ST. Display title.
Select the screen display type from among the three date
display types by pressing this key repeatedly.

: Digitally display the date in year/month/day order.



SECTION 9 SYSTEM SETTING AND PRESET FUNCTION

| 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.

System
> () Lo omes——

Color Pattern 3

———> Define User
Color

> return

> Color Pattern 1

> Color Pattern 2

———> Color Pattern 4

Standard color pattern at shipment.

Color pattern with a slightly higher contrast that the
standard color pattern.

Color pattern with a dark background and light waveform. (Note)

Monochrome pattern.(Note)

Color pattern that can be defined by the user.

Note: Mainly use color pattern 3 when using in the dark environment.
Mainly use color pattern 4 when photographing the display screen.

www.valuetronics.com
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SECTION 9 SYSTEM SETTING AND PRESET FUNCTION

l User Definition of Display Color ’

The MS2670A 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
Shift —_ 1 Change Color —=> Define User Color _l

. Copy Color Copies one of the four color patterns to the user-defined color pattern.

Dir fram

——> Select ltem Select the trace, scale, measurement parameters, menu, or other item
Scaleline by pressing this key.

——> Red 0

> Green 15 Sets red, green, and blue (RGB) in 64 tones each and sets the
color of the selected item.

——> Blue 83

——> return

Note: Marker, PTAScreen, Menufield, Menutext, EntryArea, Background, Scalefield, Scaleline,
2ndTrace, 1stTrace, Parameter, Displayline, Trigger, Zone, Temp/Mask, and MultiMarker can
be selected.

9-8 .
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SECTION 9 SYSTEM SETTING AND PRESET FUNCTION

| Conditions Setting at Power-on l

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

System
G = () Lo mmose——

N,
Settings when the power was turned off.
Select one.

——> Recall Recalis 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 a description of saving to intemal register, see SECTION 10.)

L——> retum

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 error may increase by approx. 1 dB.

Use this Fast mode in the relative-level measurement such as the adjacent channel leakage power, harmonic
distortion, and occupied frequency bandwidth.

t
System I Auto SWT Select sweep time mode by pressing
—> E this key when sweep time is AUTO.

Fast

ST 900ms ST 300mys

In Hi-Lvl-Acc Mode in Fast Mode

. 9-9
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SECTION 9 SYSTEM SETTING AND PRESET FUNCTION

Setting Date/Time

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

System

—> (Press the More key to display the 2nd page of the menu) ———

—> Set Date* Input Year/Month/Day by pressing Ten keys. (Note)

—> Set Time* Input Hour/Minute/Second by pressing Ten keys.

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

Enter

Input Year (¢ J( s J( )

Enter

For an example, when inputting 15:35:00 (3:35:00 PM),

Enter

Input hour (1 J( s J( =)

Enter

minute( 3 l( 5 |( Hz )

Enter

second (Co J(Tre ) .

9-10 .
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SECTION 10
SAVE/RECALL FUNCTION

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

It also describes memory card file management.

TABLE OF CONTENTS
L 10-4
e O 10-4
Saving Parameter and WaveformData ... .. 10-5
Recalling Parameter and WaveformData ...~~~ 10-7
Selecting ReCal HOM . e 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 MS2670A can save the setting conditions (Parameter) and waveform data (Trace) to the internal register
and memory card. This data can be recalled and used later.

MS2670A

®
.
.
y
.
y
.
:

\

Memory card siot Internal register

. 10-3
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SECTION 10 SAVE/RECALL FUNCTION

Internal Register

The internal register uses RAM backed-up by a battery in the MS2670A.
Up to 12 parameters and waveform data can be saved. Parameters and waveform data, or parameters only, can

be recalled.

' Memory Card l

The memory card is an interface that corresponds to PCMCIA Ver.2 type 2 and contains 2 slots.

Memory capacity can be selected from among 256 kB, 512 kB, 1024 kB, and 2048 kB.

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

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

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

104 .
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SECTION 10 SAVE/RECALL FUNCTION

| Saving Parameter and Waveform Data |

To save the current parameters, 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

——> Saveto Save to internal register. Enter the register No. from the ten
Int.Regstr keys.

———> Display Display the internal register file No., date, and titie
Directory directory. When the entire directory cannot be displayed on
/Next one screen, press this key again to display the next screen.

1

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

—> Save to Save to memory card. Enter the file No. from the ten keys.
Mem Card
—> Display Display the memory card file No., date, and title directory.
Directory When the entire directory cannot be displayed on one screen,
/Next press this key again to display the next screen.
——> Dir Disp Select memory card directory detait/outline display by

pressing this key.

Qutline

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

Note: Since the Save operation overwrites the data written using the same register/file number, check the

directory before saving.

. 10-5
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SECTION 10 SAVE/RECALL FUNCTION

<Memory Directory>
No. Date
01 95-09-15
02 95-09-23
10 95-10-10
12 95-11-03

Save Int. Reg. NO=

Title

Noize Level Measument
FALL 0923

SPRT 1010

CLTR

Internal Register Directory Display Screen

10-6 .
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SECTION 10 SAVE/RECALL FUNCTION

l Recalling Parameter and Waveform Data |

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

perform the following key operations.

=) -

Recall-2

Recall-12
12

Recall from
Int.Regstr

Display
Directory
_INext

l

Recall
Item
3

Recall from
Mem Card

Display
Directory
/Next

Recall
Media

Recall
item

www.valuetronics.com
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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 one 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 ten keys.

Display the memory card file No., data, 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/outiine 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

iName Titie Byles Date Protect

TRACEQO1 DAT Carrier Power Measure
2608 96-05-16 09:04 Off

TRACEO0Q2 DAT Power steps Measure
2608 96-05-16 09:04 Off

TRACEOQOQ3 DAT PvsT full frame Measure
2608 96-05-16 09:04 Off

TRACEOQ04 DAT PvsT full slot Measure
2608 96-05-16 09:04 Off

TRACEOQOQ5 DAT PvsT top 10dB Measure
2608 96-05-16 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  Title

001 96-05-16 Carrier Power Measure
002 96-05-16 Power steps Measure

003 96-05-16 PvsT full frame Measure
004 96-05-16 PvsT full slot Measure
005 96-05-16 PvsT top 10dB Measure
006 96-05-16 PvsT Rising edge Measure
007 96-05-16 PvsT Falling edge Measur
008 96-05-16 Intermod measure (carr
009 96-05-16 BS Tx band(800kHz abov
010 96-05-16 BS Tx band(800kHz belo
011 96-05-16 BS Rx band(3rd) measure
Recall File No =

Memory Card Directory Display Screen

wvb({i\?.valuetronics.com
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SECTION 10 SAVE/RECALL FUNCTION

l Selecting Recall Item |

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

(o) —

Recall item

www.valuetronics.com

Recall all the waveform data and parameters. N
PRgRsE
AIT&P Recall all the waveform data and parameters and
2View __ set the storage mode to the View mode

(do not update the waveform data).

Parameter ~  Recall the parameters.

Parameter except  Recall the parameters other than
Ref Level the reference level and RF attenuator.

return

/

Select the desired item.
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SECTION 10  SAVE/RECALL FUNCTION

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)

—> SelectMedia  Select memory card 1 or 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.

10-10 .
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‘ File Deletion and Write Protect |

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

Mem Card

= — 5

l Directory ——> Trace

Correction
Mask
Template

Define Menus
BMP File

>

Display
Directory
INext
Dir Disp

lin

Delete

File
Protection

return

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 or outline
display.

Enter the file No. you want to defete from the ten keys.

Write-protect a file. Enter the file No. from the ten
keys. (Note)

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.

www.valuetronics.com
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SECTION 11
COPY

This sections describes the COPY function for hard-copying the contents displayed on the screen.

TABLE OF CONTENTS
DIFECEPIOMING | ___.....ooeoeeeee oo eeeeeeeeeeeeeesssmmseeee e oo eeeeoeeeeeeeeeeeeeeeeeessseeeee oo 1-3
Connectingto Printerand Plotter 11-3
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SCIECHNG 8 PHMET .o oo eoeeeeeeeeeeeeeeeeeeeeeeeeee oo 11-5
SetiNGINE PIOMET . o oo 11-6
SEUMNGINMEIACE | _|___\\\oooooeoeeeeeeeeeeeeeeeeeeeeeeeoeeee oo 1-7
EXCCUtNG HArd CODY .. ...\ oo 11-8
Saving Screen Image Datato MemoryCard . 11-9
SeleCting MemOry Card e 119
EXECULING SAVE _._..... oo oo oo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 119
Executing Save by Specifying File Number e 11-10
Displaying the Screen Image DataonPC 11-10
DISPIAVING ATHE ... ssnsessseses st ess et e -1
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SECTION 11 COPY/TV IMAGE MONITOR

SECTION 11
COPY/TV IMAGE MONITOR
L ey

Direct Plotting

The MS2670A can output a hard copy of the screen as follows:

Using a printer via RS-232C interface.

Using a printer via GPIB (Option) interface.

Output to a plotter in the specified format via RS-232C interface.
Output to a plotter in the specified format via GPIB (Option) interface.

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

I Connecting to Printer and Plotter |

Connect the MS2670A and printer/plotter as shown below.

Rear panel
68 w-&
o - <D Printer or piotter
A
¢ . RS-232C cable
3 . I

1
Do not use as listen-only.

GPIB cable

11-3
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SECTION 11 COPY/TV IMAGE MONITOR

I 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

) — ()

——> Plotter

——> BMP file

——> Paper Feed

——> Stop Print

———> Plot Rocation
Reset
——> Printer
Setup
————> Plotter
Setup

+————> BMP file
Save Media

1 .
wv1vw4.valuetron|cs.com

to Mem Card

Select printer by pressing this key.

Select piotter by pressing this key.

Save the screen image data to memory card by pressing this key.

Feed the printer paper.

Stop printing.

Reset the plotter pen position to the initial value.

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

Set the Plotter type, chart size, chart position, item and GPIB address.

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



‘ Selecting a Printer |

SECTION 11 COPY/TV IMAGE MONITOR

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

Copy Cont

T R )

l Printer
Setup

———> HP2225

——> VP -600
ESC/P

————> Magnify
1x1

——> Printer
Address
18 _

L—> retum

www.valuetronics.com

Select an HP dot image printer.

(The HP2225C can be used.)

Select an EPSON dot image printer.
(The VP-600, VP-800, VP-850, etc. can be used.)

Select the vertical and horizontal magnification from among
1x1, 1x2, 2x1, 2x2, 2x3, and 2x4 by pressing this key repeatedly.

Enter the printer GPIB address with the ten keys or up-

down keys.
1x1 12
2x1 2x2

2x3

2x4

Print Magnification Selection
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SECTION 11 COPY/TV IMAGE MONITOR

l Setting the Plotter |

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

Copy Cont l Plotter
Shift _— Copy Setup

—> HEReE Select HP-GL or GP-GL type plotter by pressing this key.
GP-GL
————> Paper Set the plotting chart size (A4/A3) and plotting size
Size (full/Quarter).
———> Location Select the plotting position (automatic/top left/top right/bottom
left/bottom right) when plotting size was set to 1/4 (Quarter).
—> ltem Select the plotting item (all/trace/scale).
———> Plotter Enter the plotter GPIB address with the ten keys or up-down
Address keys.
18
—> I rn
AR
[ 1)\
/ \
/ \
N Anal N

b

When Full Size is SpecifiedforPlotting

1T

p

When Quarter Size is Specified for Plotting

wwi¥.valuetronics.com



SECTION 11 COPY/TV IMAGE MONITOR

l Setting Interface [

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

Interface
—
———> RS8232C Set the RS-232C baud rate (1200/2400/4800/9600), parity
Setup (Off/Even/Odd), data bit (7 bit/8 bit), and stop bit (1 bit/2 bit).
——> GPIB Enter the GPIB address of the MS2670A from the ten

My Address 1 keys.
———> Connectto Select the external controller interface from among None,
Controlier GPIB, and RS-232C by pressing this key repeatedly.

_None
—> Connect to Select the printer/plotter interface from among None, GPIB,
Pr/Pit and RS-232C by pressing this key repeatedly. (Note)
RS232C

———> Connect to Select the interface of peripherals other than printer/plotter from
Peripheral among None, GPIB, and RS-232C by pressing this key repeatediy.
None

Note: When GPIB is selected as the external controller, for Prt/Plt, select from None and RS-232C.

: 11-7
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SECTION 11 COPY/TV IMAGE MONITOR

l Executing Hard Copy |

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

to the memory card.

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 MS2670A and the hard copy operation may be interrupted.
In this case, modify the time-out setting value via GPIB using an exiernal controller.
Ng-BASIC............. PRINT A@l;"GTOUT AgQ"
PTL.....coeeeeennee. PUT A"GTOUT A 60"

Integer represented in units of second (s)
« Immediately after setting the copy execution, the sweep stops for a few seconds for data processing.

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

wwivaluetronics.com



SECTION 11 COPY/TV IMAGE 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 memory card can be opened on any Windows-based PC.

Selecting Memory Card

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

Copy Cont

& —

Select the screen-image-data saving function.

Copy Cont l BMP file
Shift —_—> Save Media

———> 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 MS2670A.

www.valuetronics.com 11-9



SECTION 11 COPY/TV IMAGE MONITOR

l Executing Save by Specifying File Number |

To save the screen image data to a memory card, perform the following key operations.

Save ‘
Shift _— Recall l (Press the More key to display ——
the 3rd page of the menu)

——> Save Enter the file No. to save from the ten 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
Outline

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

Only the screen-image-data is saved after deleting the menu and data input in this saving mode.
Use the memory card which is formatted by the MS2670A.

I Displaying the Screen Image Data on PC |

The saved screen image data can be displayed on a personal computer (PC) using the appropriate Windows
software.
The saved files on a memory card are in the directory as shown below.

¥P-2110¥COPY¥COPY00Q1.BMP

T

File No.

wwiv Y aluetronics.com



SECTION 11 COPY/TV IMAGE MONITOR

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.
——> Edit Title _ Input and edit the title. 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 Fre: Edit
— Move Title cursor to the left.
ABCDEFGHIJKLMNOPQRSTUVWXYZ = Move Title cursor to the right.
abcdefghijklmnopgrstuvwxyz
Insert Insert one character.
0123456789-+"/=1"#8%8&"()—" —_—
.. 2

fre iy .. <>2 Delete Delete one character.

Select the charcters by Clear Clear Title.

turning the rotary knob,

After setting the title, return

press the [Return] key.

Title Edit Screen

- 11-11
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(Blank)
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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. This
allows definition of PTA automatic measurement program execution by user input.

TABLE OF CONTENTS
PTAProgram EditingandLoading . . . . 12-3
SetING PTA PIOG A e 12-3
Loading and Executing PTA Program 124
Loading and Executing Library Program 12-5
User.Definition FunCtion ---------------------------------------------------------------------------------------------------------------------- 12-6
Defining USer MenU e 12-7
Example of User-Definition Operation . . ..~ 12-8
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SECTION 12 PTA/DEFINE FUNCTIONS

SECTION 12
PTA/DEFINE FUNCTIONS

——

PTA Program Editing and Loading
——‘

Input and edit the PTA program by utilizing an external computer editor such as PTL language (BASIC-like
interpreter). For further details refer to the operating instructions of the PTA Control part.

Load the edited program to a memory card or the MS2670A program memory (192 kilobytes) via the RS-
232C or GPIB interface.

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

l Setting PTA Program ]

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

PTA

G- ()

——> PTA Program Set the PTA program list display, selection, loading,
execution, stopping, etc.

L——> PTA Library Set the PTA library (set of program subroutines) file
display, selection, loading, library program display, selection,
deletion, execution, stopping, etc.

. 12-3
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l Loading and Executing PTA Program |

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

PTA

G- ()

———>  PTA Program

———> Run
}———> Stop
———> Cont

———> Reset

————=> Prog List

Corsor Up
————> Cursor Down

l——> Load

———-> Run
2

——> F1
——> P2
———> F3
——> Fa
L—> 5
3

————> Yes

12-4 .
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Execute PTA program.
Stop PTA program execution.
Restart stopped execution.

Stop PTA program execution and initialize user-defined
variables, etc.

Turn off PTA.

Display PTA program files list.

Move list display cursor up.

Move list display cursor down.

Load PTA pfogram specified by cursor.

Execute PTA program.

Switch 0/1 state of system variable EX1 used by PTA.
Switch 0/1 state of system variable EX2 used by PTA.
Switch 0/1 state of system variable EX3 used by PTA.
Switch 0/1 state of system variable EX4 used by PTA.
Switch 0/1 state of system variable EX5 used by PTA.

Return character string "YES" for PTA program INPUT
statement.

Return character string "NO" for PTA program INPUT
statement.



SECTION 12 PTA/DEFINE FUNCTIONS

‘ Loading and Executing Library Program |

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

PTA

G-

L

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.

F——> 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 library files.

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

——> Corsor Up
——> Cursor Down _

————> Execute

———> Library

———> Remove

——>> returmn

www.valuetronics.com

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

Execute/stop/resumelinitialize the library program specified
by the cursor.

Display a list of loaded fibrary programs.

Delete the library program specified by the cursor.
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SECTION 12 PTA/DEFINE FUNCTIONS

User-Definition Function

This paragraph describes the define function that allows definition of library program execution or normal key
operation by user input.

——>  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
t——->  Load/Save Load and save user-defined file to specified memory card.
Det Files

wwA¥.valuetronics.com
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| Defining User Menu |

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

vetne

———> Select Source Select one of the library programs as the user-definition source
Lib Prgm
———> Select Source Select a normal menu as the user-definition source menu.
Menu Normal key operation can be directly input as the source.
———> Select Dest Select the destination from among the user menus. User key
Menu operation can be directly input as the destination.
-———> Set source Define the selected source in the (selected destination) user
into Dest key.
———> Delete Dest Delete the user destination defined in the user key.
12-7
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SECTION 12 PTA/DEFINE FUNCTIONS

I Example of User-Definition Operation ]

To define the frequency count measurement function in the User1 F1 key, perform the following key operations.

The following section also explains an example of key operations which define the title of the 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

Fi-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 "I Shifi I Deﬁnel Edit Menu Select Source" key operation and select the Userl F1 key by

"- F1 | '"key operation.

12- .
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SECTION 12 PTA/DEFINE FUNCTIONS

7 . Perform Edit Menus Edit F-key menu key operation and enter "Meas Freq'" at the title edit
screen shown below by rotary knob and soft key operation.

Edit
— Move Title cursor to the left.
ABCDEFGHIJKLMNOPQRSTUVWXYZ = Move Title cursor to the right.
abcdefghijklmnop stuvwxyz
Insert Insert one character.
0123456789-+"/=!"#$%&"()—" -
[N 2
frrerlirs, <> 7 Delete Delete one character.
Select the charcters by Clear Clear Title.
turning the rotary knob.
After setting the title, return
press the [Return] key.

Title Edit Screen

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 Freq (F1)

CountOn

—>
_.__}._

. 129
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(Blank)
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SECTION 13
MEASUREMENT

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

TABLE OF CONTENTS
Measure Measurement FUNCHiON | oo 13-3
Frequency Measurement FUNCtion e 13-4
MeasUNNG NOISE POWET e e oo oo oo oo e e oo eeeeeen 13-4
MeASUMNG CINRBUO . oooooooooeeoeeeeeeee oo eeeeeeseeeese e eeeeeeeeeeeeeeeeeeee oo 13-4
Measuring Occupied Banawiath e 13-5
Measuring Adjacent Channel Leakage Power e, 13-5
Pass/Fail Judgmentby Mask e 13-6
Pass/Fail Judgment by Time Template e 13-6
Measuring BurSt Average POWer e 13-7
Example of Time Template Creation (PHS TransmitSignal) ..~ 13-8
MASK Creation in Frequency Domain Mode .. ... 13-13
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SECTION 13 MEASUREMENT

SECTION 13

MEASUREMENT
——J

Measure Measurement Function

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

—>

www.valuetronics.com

Noise
Measure

C/N Ratio

Measure

Occ BW

Measure

AdJ ch pwr

Measure

Mask

Time

Template

Burst

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

Measure the carrier signal and noise power ratio.
1

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

Measure the adjacent channel leakage power.

Select the channel separation, channel bandwidth, measurement mode,
ACP graph display On/Off, channel center line On/Off, channel 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 tabie load/save, etc.

Set the time domain standard line and judge quality relative to the standard.
Select the template table, template movement, measurement mode, table
creation, table load/save, efc.

Measure the average power of a burst signal in the time domain. Select the

AvgPower  start/end points.

Off
3
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SECTION 13 MEASUREMENT

| Frequency Measurement Function ]

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

————> Frequency ——> Count On Start frequency measurement.

Count
> Count Off End frequency measurement.
—> SetUp Select the measurement resolution from among 1 kHz, 100 Hz,
10 Hz, and 1 Hz.
—> return

Notes: ¢ If the RBW is too small compared to frequency span, it takes more times to count because of the
internal automatic tuning operation.
+ In the following cases, the frequency may not be counted correctly because of the undesired
adjacent noise.
@ Signal level is less than -30 dB from reference level.
® Level difference between signal and noise is less than 20 dB.

l 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.

returmn

| Measuring C/N Ratio |

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

— >  C/NRatio Meas On Start measurement.
Measure
Off Stop measurement.
return

13-4 .
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SECTION 13 MEASUREMENT

l Measuring Occupied Bandwidth |

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

—> OccBW Execute Execute measurement.

Measure
Setup Select the XdBDown mode or N%
of Power mode.
retum

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

———> Adjch pwr ——> _Execute Execute measurement.
Measure

—> Ch Sepa-1 Set channel separation to 12.5 kHz.
12.5 kHz

—> ChSepa-2 Setchannel separation to 25.0 kHz.
_250kHz

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

channel centerline/BW line display On/Off.

—> _return

. 13-5
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| Pass/Fail Judgment by Mask |

To perform pass/fail judgment relative to the frequency domain standard line (mask), perform the following

key operations.

.
9

v

L>

Check

Pass/Fall

Selest

Mask Table

Move Mask

Sert up

Mask Table

return

Execute pass/fail judgment relative to the
standard line.

Select one of the five mask tables.

Enter the frequency (M2) and level (dB) and move

the current mask.

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

Pass/Fail Judgment by Time Template

Pass/Fail Judgment by Time Template |

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

—> Time —_—> Check

Pass/Falt

Template

13-6 .
www.valuetronics.com

Execute pass/fail judgment by time template.

—>  Select Select one of the five template tables.
Temp Table
—> Move Enter the time (msec) and level (dB) and move

Template the current template.

—>  Setup

Create a template table and load and save it from memory

Temp Th! card.

return
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l 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

www.valuetronics.com

|
v

v

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.
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Example of Time Template Creation
(PHS Transmit Signal)

1) Burst wave screen setting (time domain):

Time span : 1ms

Trigger : 200 us
RBW : 1MHz
VBW : 1 MHz
RLV : +15dBm

2) Template data overwrite method:
» Template scale number setting (No. 1 here):
Press [Time], [Measure] until 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: <<Limitl Upper>>, F6: <<return>>,
[More] (Here, Limitl 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: —200us) : [+/-], [2], [0], [0], [us]
* Level setting (example: —65dB) : [+/-], [6], [5), [dB]
* Limitl Lower write: Press [More], F2: <<Select Line>>, F2: <<Limit ] Lower>>, F6: <<return>>,
[More], then write the template coordinate data.

13-8 .
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MKR:300us —Edit
7.84dBm RBtiIMH=1t
RLV: 15. 00ciBm VBt M=z b ol

2OCE 7 TR ey
* —
Insert-

iﬁ“ Delete
.

DT: ~200us TS:1.0ms F:900.0 Graphs

List

1 =-200. 000us -65. 00 returmn
2 —-4_.600us - - 00

bvb i

TEMPLATE Creation Screen (Graph)

Egit
NGO . Time. Level ¢ dB >
<
3O oleje = o310
2 —-4.600wus -6S. 00
3 —-4.600us -1.00 —-
4 3594.320us -1.00
S 594.320us -65. 00
& 1.000000ms -65. 00 Insaert-
7
8
o Deileta
10
11
12 Graph-
1 -200. 00Q0us -65. 00 returm
2 -4_.600us —-65. 00
vl

TEMPLATE Creation Screen (List)

. 139
www.valuetronics.com



SECTION 13 MEASUREMENT

3) Template coordinates (PHS: RCR STD-28)

«—10.4 s

—13.0 s

XY AN
AXALAS
LSS

~> }-—2.6 £s

10.4 s —

2.6 pus —f =~

R LR LA I N N NN NN I )

LR

S, e L
R D T e T ST

SR

oa T AR ‘o ) e
R B I N R R It

LS D A IR R A IS S RAT R

Average power — ~ ~ —

DAR R o

Carrier-off average power

standard value

x
e o
Sy R
23 N -
g -
SCA P4
1 N |
| S8 e o T g e
— 20 L E0 L < o PR AR
e \ﬂho. xn '~ — %' eyt ay o 5 o' At
: B 35 b} !
| s
9 2 5% 2 t
A S w.
9 55 I
el -
2 R 2 |
o e
L k2o m
g el e B2 o ~
S 5
8 o) o k@ 8 -
b ol ~ =
R NE : 5
3 E 2
bl = ©
- -, b4 S
I~ I 9 o =]
£ : =
= S £ m
e 3 = =)
4 : ] S
8¢ 2 nw. -
2 S :
J 1
[ Q2
. P !
i _
Py 5ot [
o | [oSe g™, --?.lcl-(-nnlcf-anl-I--I...-.-vv.':- SR TR T T TN TR TN}
B Srsansian et T
h h £ B T R R S SRR
2 llllllllllllt )
Pl = -
q s

O symbol

Coordinate reference line (Trigger position — left end of screen: —200 pis)

When average power in burst of input signal is 19 dBm and SPA REF LEVEL is 24 dBm

e Limit]l Lower coordinates

+ Limitl Upper coordinates

840pus,  -100dB

0y
2
3
O]

—200 ps, -65 dB

M
@
3
C)
®)
©®

-19dB
-19dB

-100dB

8.40 ps,

581.32 ps,

-65 dB

—4.6 us,

-1dB

-1dB

—65dB

—4.6 ps,

594.32 ps,

581.32 ps,

594.32 ps,

—65 dB

1 ms,
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SECTION 13 MEASUREMENT

4) Template coordinates (PDC-RCR STD-27B)

HIRIN. L
BB RS
TN

}‘—95.2;18
— -23.8 45

&
ki
&

Lower limit of instantaneous power

St
a e

258 bits or 270 bits

Upper limit of instantaneous power

g
s

D>

53

.

AT et da b L L S S St S O

o I A A AN St e Sou S Se St e ay B S, S0 8,
RS P AT AT AN AN LN L Sty DN P Mipd)
A R e IS S sonle
AL AIR LRk AR SPIRPTIN I
T T R ORISRk 254 SRR

S R NP 2

standard value

R it |
-
} i
PE3E 3B g ; g Q G
A S Y Pt T I X ey RN EAGIL I, WO AL AL AL,

a ﬁ .u,u.u&#&.####&##nu"..####nu#n...&n.hwu.,mrm‘(m#&..u,uuw... 5
7 2 3
P T o

| o
. ]
s
o 7 [ W
— .
A T
<+ £ 5
2 2
. o
o 2
[} ‘=
S ® 3
= O
]
I
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-19dB
-19dB

-100dB
-100dB

76.19 us,
76.19 ps,
6.5048 ms,
6.5048 ms,

6
o)
3)

» Limit]l Lower coordinates
)]

-71dB
-71dB
—65 dB
—65 dB

-1dB

-1dB
-65dB
—65dB
-71dB
-71dB

O symbol

-1.7 ms,
8.3 ms,

—-114.21 ps,
-114.21 ps,

42.81 ps,

42.81 ps,
6.6238 ms,
6.6238 ms,
6.6952 ms,
6.6952 ms,

(n
@
©)
C
®
©)
@
®
®
(10)

When average power in burst of input signal is 10 dBm and SPA REF LEVEL is 15 dBm
* Limitl Upper coordinates

Coordinates standard line (Trigger position — screen left end: —1 ms)
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5) Template coordinates (GSM, DCS1800)

el “
» . ., i
R o
N vl ' o o P, o s
£ : SRS -
&
PPy 5. o
SN 5 DAL
SR R R -
hantioirbacrafaednents b -
bY pan SO S U S
0y V.
0
||||||||||||||||||||||||||| -
o
-
B B DR =
RESE CERES S
—
[N}
L et
ot
© 0
8%
ol
) v
o
-y
=Y
B3 iszsemasason cosicorrcrc s SRR -
SRR £
-\\.
\ & -
' P
O B LM MM MM N NI DI hiatadhind
' B A R IR RN
@ m B e L R S R S P P o
5
< o : &3
o w0 282
|
-4

-30dB-

Coordinates standard line (Trigger position — left end of screen: -75.0 ps)

« Limitl Lower coordinates

» Limitl Upper coordinates

-100 dB

30 us,
3.0 us,

545.8 ps,
545.8 ps,

(D
€))
€)
C

-75dB
-75dB
-35dB
-35dB
-11 dB
-11dB

-1dB

-1dB

-4dB

-4dB
-11dB
-11dB
-35dB
-35dB
-75dB
-75dB

~75.0 us,
~25.0 s,
-25.0 ps,
-150 us,
-150 ps,

(D
2
3
4
®
©
)
®
&)

-6 dB
-6dB
-100 dB

-7.0 us,

-7.0 ps,

3.0 us,
3.0 us,

555.8 us,
555.8 us,
563.8 ps,
563 8 us,
573 8 us,
573 8 ps,
625.0 s,

(10)
amn
(12)
(13)
(14)
(15)
(16)
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SECTION 13 MEASUREMENT

‘ MASK Creation in Frequency Domain Mode |

1) Mask data write method:
* Template scale number setting (Here it is 1.):
Press [A, B] and F1: <<Trace A>> and press [Measure] until F3: <<Mask>> is displayed, then press
F3: <<Mask>>, F5: <<Setup Mask Table>>, F1: <<Select Mask Table>>, F1: <<Mask-1>>, F6:
<<return>>.
* Data write preparation: Select Relative with F2: <<Level>>.
F3: <<Make Up Mask Table>>, [More], F2: <<Select Line>>, F1: <<Limit1 Upper>>, 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 [More], F2: <<Select Line>>, F2: <<Limitl Lower>>, F6: <<return>>,
[More], then write the mask data coordinates data.

S.47cBm RB 30kH=
RLV: 15. 00pBm VB 30kH= D
2098~ N [
i
|/ \l -
[] [}
) U
P ? 3 ‘, Insert-
—= ~
s )
- : . me:;m—w De leta
[
1 h L
CF:810. OOMH= Span: 20. oMHIEZ-T-RrN
" . l.ist
2 805. 000000MH=Z -S50. 00
3 808.000000MH= -50. 00 raeturmn
4 809.900000MH= .00

11 1
MASK Creation Screen (Graph)

- 13-13
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SECTION 13 MEASUREMENT

Edit
No. Frequency Level ¢ dB > .
1 800. 000000MH= -60. 00
2 80S5.000000MH=
3 809. 000000MH= —
4 809.900000MH=
S 810.100000MH= 0. 00
6 811.000000MH= -350. 00 Insert~
7
a8
S De l ete
10
11
12 Graph-
-
2 805. 000000MH= -S0. Q0
3 809.000000MH= -50. 00 returm
94 809.900000MH= 0. 0OC

MASK Creation Screen (List)
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SECTION 14
TRACKING GENERATOR

This section describes the Tracking Generator's function-key menus, Normalize/Instant-Normalize functions, measurement
example of band-pass-filter transmission-characteristics/reflection-characteristics, and notes on active-device (including
amplifier) measurement.

TABLE OF CONTENTS
Tracking GeneratOr MU e 14-3
Normalize/Instant-Normalize Functions 14-4
TransmiSSion CharaCteriStics Measurement ---------------------------------------------------------------------------------------- 14-6
Characteristics Outline Measurement 14-6
3dB-Bandwidth and insertion-Loss Accurate Measurement 14-9
Reflection Characteristics Measurement 14-13
Notes on Active Device Measurement 14-17
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SECTION 14 TRACKING GENERATOR

SECTION 14
TRACKING GENERATOR

—'—j

Tracking Generator Menus

0A to measure the transmission characteristics and reflection

characteristics of the passive devices (filters, etc.) and active devices (amplifier, etc.).

To turn the output On/Off, set the output level, and compensate the insertion loss of the cables/bridges, etc

(normalizing function), perform the following key operations.

Tum on the TG output.

——>  Output Level Set the TG output level.
0dBm

—>  Aftenuator Set the TG output attenuator to fixed or variable state by pressing this key.
On: Attenuator fixed
Off _Off: Attenuator varied depending on TG output level

—> Trace Display change and move of trace A and B.

—> Normalize

y t A->B opera
_Normalize et the trace-A average level to the display-line level,
Tum the nomalize function On.
(See the description of the instant-normalize function, below.)

Tum the normalize function (A-8+DL) On.  (A-B+DL)

—> Disp Line Set the display line level.

Level ~50.00 dBm

— Marker Select the absoiute-value/relative-value of the marker level display.
Level Relative value is referenced to the display-line level.
Abs Rel -50.00 dBm

—>  Return

www.valuetronics.com

> Instant gg pressing this key, following operations are performed.(Instant-normalize function)
tion.
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SECTION 14 TRACKING GENERATOR

Normalize/Instant-Normalize Function

For accurate measurement of the transmission characteristics and reflection characteristics by using TG,
the insertion-loss frequency characteristics of the cables/bridges must be compensated.
The normalize function is used for this purpose.

The following figure shows the frequency characteristics which is not compensated for the coaxial cable
connected from the TG Output to RF Input. The figure shows approximately one dB frequency-characteristics

ripple.

MKR:=: 952MH= NMormal ize
-7.67dBm RB t1MH=
RLV: ~3. 00dBm VB 10kH=z#% Instant
1dg~- o Normal i ze
- Normal i ze
{A-B+DL>
On
Display
Line
M“nn‘ Lo H 3 Dn m
e, e, o et Disp Line
Level
-7.56dBm
Marker
Level
Re |

return

S5T: SO0OMH= SP: 1.500GH=A

The normalize function compensates this frequency-characteristics ripple.
The following figure shows the frequency characteristics which is compensated by the instant normalize function.

MKR: 268MH= Mormal ize
0. 06dB RB 1MH= - |
RLV:-3. 00dBm VB 10kH=z=# Instant
1dg~- L Normal i ze
MNormal i ze
(A-B+DLD
of+
Display
Line
off
Disp Line
Level
-7 .56dBm
Marker
Level
Abs

|
[l
T

b - 4~ =} -

return

ST: SO0OMH= SP:1.500GH

14-4 .
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SECTION 14 TRACKING GENERATOR

By the instant normalize function, the compensated waveform is displayed at the averaged level of the previous
uncompensated waveform. The marker level is displayed with the relative value referenced to the display line

level.

When using the normalize function, the waveform is displayed with reference to the display line. By changing
the display line level, the compensated waveform can be displayed at any position.
The following figure shows the waveform moved by one scale division below the top line by changing the

display-line Jevel
MKR: S60MH= Normal ize
0.035dB RB 1MH=z=
RLV: -3. 00dBm VB 10kH=z=zs Instant
1d8~ P Normal i ze
- R R ’ v Normal ize
(A-B+DLD
off
Display
Line
of+
Disp Limne
Level
-4.00dBm
Marker
Level
Abs

)
P Tevel =
I
1
]

P LI RO R R

return

ST: S00OMH= SP: 1.500GH

. 14-5
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SECTION 14 TRACKING GENERATOR

Hereafter, transmission-characteristics/reflection-characteristics measurements of a band-pass filter (BPF) are
described below for TG application examples.

Transmission Characteristics Measurement

Typical transmission characteristics measurement of a BPF is described below.

BPF characteristics:
» Center frequency: 500 MHz
» 3dB bandwidth: 27 MHz
¢ Insertion loss: -0.4 dB
+ Input/Output connector: N jack
l Characteristics Outline Measurement |
(1) Setup:

Connect the TG Output to BPF input, and BPF output to RF Input with a coaxial cable, respectively.

14-6 .
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SECTION 14 TRACKING GENERATOR

(2) Setting parameters and measuring characteristics outline:

« Setting parameters

» Initializing the MS2670A
[Preset], F1: << Preset All >>

» Setting center frequency to 500 MHz

[Frequencyl, [5], [0], [0], [MHz]
* Setting span to 100 MHz
[Span], [1], [0}, (0], [MHZ]
« Setting reference level to 0 dBm
[Amplitude], [0], [dBm]
* Setting TG to On
[TG], F1:<<TG On Off>>

The following figure shows the measurement results.
When accurate results are not required, each frequency and level can be read using a marker. In this case,
the marker unit is dBm and TG output level is 0 dBm. The marker level indicates the insertion loss,

directly.
MKR: 504. OMH=z= 16
-1.61dBm RB 300kH=
RLV:=: 0.00dBm VB 300kH= TG Out
1 0B~ /r ,'_'tt_; X off
st q Output
;/ .l : : \ Level
R \\ 0. 0dBm
it 3 Attenuator
7 . N Hold
- - - L Dn
- i ™ %
I Trace
Tt A.B
L #
R Normal ize
[}
——
] 1
R
i ]
CF:500. OMH= Span: 1 00MH=

* When the TG output level is set to other than 0 dBm, the insertion loss can be read in dB units by setting
the marker level display to the relative value from the reference level, as illustrated in the following

procedures.

* Setting the display-line to On. Setting the display-line level to the same as the TG output level.
Setting the marker level display mode to the relative value.
Displaying the 2nd page of the TG menu: [TG], [More]

F3:
F4:

F5:

www.valuetronics.com

<<Display Line On Off>>
<<Display Line Level>>, (Setting the display-line level to the
same as the TG output level)
<<Marker Level Abs Rel>>
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(3) Measuring center frequency and 3dB bandwidth:
Using the measurement function of the occupied bandwidth, measure the center frequency and 3dB
bandwidth of the BPF.

* Setting XxdB method and 3dB Down of the Occ BW measurement.
Displaying the 2nd page of the Measure menu : [Measure], [More], F1:<<Occ BW>>, F5:<<Setup>>,
Fl:<<Method N% of Pwr xdB Down>>, F3:<<xdB Value>>, [3], [dBm]

» Executing the Occ BW measurement.
Displaying the 2nd page of the Measure menu: [Measure], [More], F1:<<Occ BW>>, F1:<<Execute>>

DccBW: 27.2 MH=z =>0cc BW |
CTR:501.8 MH=z RB 300kH=z=
RLV: 0.00dBm VB 300kH= Execute
10dB~ /y : \\
) A 5 :
L~ ; : : ~
3
Setup
return
CF:S00. OMH= Span: 1 00MH

14-8 .
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| 3dB-Bandwidth and Insertion-Loss Accurate Measurementl

When accurate measurement is required, the measurement level accuracy of the spectrum analyzer and insertion

loss of the connecting cables must be considered. In this case, use the normalize function to calibrate these
error factors.

An accurate 3dB bandwidth/insertion loss measurement procedure utilizing the normalize function, is shown
below.

(1) Measuring and calibrating (normalizing) the compensation factor of measurement system.
Remove the BPF and connect only the coaxial cables.

1)

e )
HIEE TG

H

?
i baaeaae
I

o
O/}

N Jack-Jack

14-9
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SECTION 14 TRACKING GENERATOR

Measuring the compensation factor of the measurement system to calibrate the frequency characteristics as

shown below.

+ Initializing the MS2670A.:
[Preset], F1: << Preset All >>

+ Setting center frequency to 500 MHz:
[Frequency], [5], [0], [0], [MHz]

* Setting span to 100 MHz:
[Span], [1], [0], [0], [MHz]

« Setting reference level to 0 dBm:
fAmplitude], [0], [dBm]

* Setting TG to On:
[TG], F1:<<TG On Off>>

 Executing the instant normalize function:
[More], Displaying the 2nd page of the TG menu : Fl:<<Instant Normalize>>

MKR: 499, BMH= Normal i ze
0.10dB RB 300kH=
RLYV: 0.00cdBm VB 300kH= Instant
s Normal i ze
Normal i ze
(A-B+DL>
off
Display
Line
off
Disp Line
Level
-1.17dBm
Marker
Level
Abs

=
=
- ]
o
<
i
L]

e [CR SRR (N JE N I U -

returmn

IR (P R R D X

CF:500. OMH= Span: 1 0OMHZA

Note: Before executing the instant normalize function, turn the Normalize (A-B+DL) to Off, as shown

below.
Displaying the 2nd page of the TG menu: [TG], [More], Turning the normalize (A-B+DL)
function to Off : F2:<<Normalize (A-B+DL) On Off>>

The instant normalize function normalizes the current displaying Trace-A waveform.
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SECTION 14 TRACKING GENERATOR

(2) Setup:
Connect the TG Output to BPF input, and the BPF output to RF Input with a coaxial cable, respectively.

TG Output

BPF

(3) Measuring characteristics:
The following figure is obtained as the measurement resuits.
The marker level is displayed in the relative mode by setting the display-line level (normalized flat level)
to the reference value. The marker level indicates the insertion loss directly.

MKR: 504 . 8MH= TG
-0.31dB RB 300kH=
RLV: 0.00dBm VB 300kH=z= TG Out
TodB~ /‘=‘=‘\ B oOff
—b S Output
// P N Level
F AN 0. OdBm
- 3 Attenuator
7 N AN Hold
. * : . P On ‘;lii
L~ L N ¥

S Trace
T ¥ ﬁ, B
2B %
] ; Normal ize
T
] ]
bl
1 § 1

ICF:500. OMH= Span: 1 00MH=

] 14-11
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(4) Measuring center frequency and 3dB bandwidth;
Using the measurement function of the occupied bandwidth, measure the center frequency and 3dB
bandwidth of the BPF.

* Settinging xdB method and 3dB Down of the Occ BW measurement:
Displaying the 2nd page of the Measure menu : [Measure], [More], F1:<<Occ BW>>, F5:<<Setup>>,
Fl:<<Method N% of Pwr xdB DOWN>>, F3:<<xdB Value>>, [3], [dBm)]

 Executing the Occ BW measurement:
Displaying the 2nd page of the Measure menu : [Measure], [More], F1:<<Occ BW>>, F1:<<Execute>>

OccBW: 27.2 MH=z —Ucc BW
CTR:501.8 MH=z= RB 300KH=
RLY: 0.00dBm VB 300kH= Execute
< Al !
SN
4 PN
L~ Heo : AN
T E T *
Setup
return
CF:S00. OMH= Spamn: 1 00MH

Note: Use the impedance-matched coaxial cables between the MS2670A and the device under test (BPF).

14-12 .
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Reflection Characteristics Measurement

Reflection characteristics can be measured with a TG and a reflection bridge.
In this paragraph, reflection characteristics measurement of a BPF is described using the reflection bridge of

the Wiltron 60NF50.

BPF characteristics:

» Center frequency: 110.7 MHz
» 3dB bandwidth: 6 MHz
« Input/Output connector: N plug

Due to the large insertion loss of the reflection bridge, use the normalize function in the reflection characteristics

measurement.
(1) Measuring and calibrating (normalizing) the compensation factor of measurement system:

As shown below, connect the TG Output to the Input port of the 60NF50, and the RF Input to the Qutput
port of the 60NF50 with a coaxial cable, respectively. Open or short the Test port of the 60NF50.

0]
o
0o

e

|

I

| Ol o

TG Output

N
AW

Input &

Reflection
bridge

Output

Test

open or short

14-13
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Measure the compensation factor of the measurement system to calibrate the frequency characteristics, as
shown below.

* Initializing the MS2670A:
[Preset], F1: << Preset All >>

» Setting center frequency to 110.7 MHz:
(Frequency], [1], [1], [0], [.], [7], [MHz]

* Setting span to 50 MHz:
[Span], [5], [0], [MHz]

» Setting reference level to O dBm:
[Amplitude], [0], [dBm]

* Setting TG to On:
[TG], F1:<<TG On Off>>

» Executing the instant normalize function:
Displaying the 2nd page of the TG menu: [More], F1:<<Instant Normalize>>

Note: Before executing the instant normalize function, turn the Normalize (A-B+DL) to Off as shown
below.
Displaying the 2nd page of the TG menu : [TG], [More], Turning the normalize (A-B+DL)
function to Off: F2:<<Normalize (A-B+DL) On Off>>
The instant normalize function normalizes the current displaying Trace-A waveform.

MKR:111.30MH=Z Normdl ize

0. 10dB RB 100kH=
RLV: 0.00dBm VB 100kH= Instant
10gB~ t Normal i ze
' b- Normal i ze

i ¢A-B+DL>
DL Levell = . .
=13 H.Bd.gm —

1

Ooff
Display
Line

Ooff
Disp Line
Level
-13.38dBm
Marker
Level
Abs

return

CF:z110.70MH= Span: 50. OMH

14-14 .
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(2) Setup:
Connect the BPF to the Test port of the 60NFS0.

TG Output

O
7

Input $I

Reflection
bridge

Test ?

Output

BPF —C—( 500

| terminal

14-15
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(3) Measuring characteristics:
The figure displayed is obtained as the measurement results.
The marker level is displayed in the relative mode by setting the display-line level (normalized flat level)
to the reference value. The marker level indicates the refrection loss directly.

Perform the following procedure.

+ Tumning the marker function to On (Normal mode):
[Marker]
+ Sets the marker zone width to Spot:
[Marker], F5:<<Marker Width>>, F1:<<Spot>>, F6:<<Return>>
* Moving the marker to the desired point to be measured by rotary knob.

MKR: 109. 7TOMH= —Marker |
-13.51d8B RB 100kH= AT 10dB
RLV: 0.00dBm VB 100kH= ST 25ms
10dB~ i Tr-A
||
Zomme Lenter = L —_—
109700 00 =] \\Kih /

CF:110. 70MH= Span:350. OMH=Z

14-16 .
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Notes on Active Device Measurement

When measuring any active device (including an amplifier, etc.), note the following cautions.

CAUTION A\

+ Maximum DC voltage ratings: RF Input 0 Vdc, TG Output 0 Vdc.
- Maximum AC power ratings: RF input £30 dBm, TG Output +20 dBm.
+ NEVER input a >+30 dBm and >0 Vdc power to RF Input.

 NEVER input a >+20 dBm and >0 Vdc reverse power (reflected power from DUT/power-
splitter/directional-coupler) to TG Output.

+ Excessive power may damage the internal circuits.

When measuring the transmission characteristics of any active device, including an amplifier, decrease the TG
output level by the amount of the amplifier gain. The procedures and notes are the same for the BPF, described

earlier.

. 14-17
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(Blank)
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APPENDIX A
SOFT-KEY MENU

In this section, soft-key menu functions and and its hierarchical system are described using a tree structure.

TABLE OF CONTENTS

Soft-key Menu List

Menu Tree
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APPENDIX A SOFT-KEY MENU

SECTION 4
SOFT-KEY MENU

In this section, soft-key menu functions and its hierarchical system are described using a tree structure.
Matters to be noted about the tree are as follows:

(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 to 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.

(8) The menu with "!" mark cannot be used on the MS2670A.
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APPENDIX A SOFT-KEY MENU

lSoft—key Menu List ’

Menu Menu Tree(page/27) Menu Menu Tree(page/27)

A) A/B,A/BG 16 1) Impedance 2
AlTime 17 Initialize 26
ACP Setup1 8 Interface 23
ACP Setup2 8 ltem 12, 20
Ajd ch Pwr 8 L) LibExec 25
Amplitude 2 Lib File 25
Attenuator 2 , 3 Lib Memory 25
Avqg Count 15 Lib Prgm 25

B) Burst Pwr 11 Lib Remove 25

C) C/N Meas 7 Lin Scale 2
Cal 22 Line 9 , 10
Change CIr 21 Load/Save 9 , 10
Check File 25 Location 20
Copy Cont 20 Log Scale 2
Copy from 21 Lvi Offset 2
Correction 2 M) Manual Set 4
CountSetup 7 Marker 4

D) Def Files 26 Marker-> 4 , 5
Def Menues 26 Mask Meas 9
Define 26 Measure 7 , 8 , 10
Define Clr 21 Media 24 , 26
Detection 15 , 17 Media 2 , 9 , 10
Dip 5 Mem Card 24
Directory 24 Mkr Func 4
Disp Line 2 , 4 Mkr List 4
Display 21 Move Mask 9

E) Edit Menue 26 Move Temp 10
Expand 17 Multi Marker 4

F) File Ope 24 N) Noise Meas 7
Format 24 Normalize 14
Freq Count 7 O) OBW Setup 8
Frequency 1 Occ BW 8

G) Gate 18

Gate Setup 18
H) Hoid Count 15

A-4 i
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APPENDIX A SOFT-KEY MENU

Menu Menu Tree(page/27) Menu Menu Tree(page/27)
P) Paper Size 20 Storage 15 , 17
Peak 5 Sweep Time 3
Plotter 20 Swp Contl 16 , 17
Pon State 21 System 21
Preset 27 T) Temp Meas 10
Printer 20 TG 14
PTA 24 Threshold 5
PTA Lib 25 Title 23
R) RBW 3 Trace A,B 14 , 15
Recal Media 12 Trace Calc 15
Recall 12 Trace Move 15
Ref Line 15 Trace Time 17, 18
Ref Step 2 Trnsformer 2
RS232C 23 Trig Ext 18
S) Save 13 Trig Video 18
Save Media 13 20 Trigger 18
ScroliStep 1 U) Units 2
Select 2 9 10 User1 6
Set Date 21 User2 6
Set Time 21 User3 6
Setup 2 V) VBW 3
Setup Mask 9 W) Wide IF 18
Setup Temp 10 Z) Zone Width 4
Source 17 18
Span 1

www.valuetronics.com



APPENDIX A SOFT-KEY MENU

Menu Tree

Menu Tree ( 1/27)

—— Panel Key ——————— Top menu

lFrequencyI ?:sgnsncx.

Center

| EFxeq

Start

|..Exeq

Stop
| —Ereq

Peak ->CF
Auto Tune

#1

CFr

P4 1

|

Scroll->

|<-Scroll

*

} Lower menues

* Set items related to frequency, including the center frequency, start/stop
frequency, peak->CF, auto synchronization, frequency step size and scroll
step size, etc.

#1 Detect

&

7]

peak point in pre-specified (in BG range) span and automatically

=

ines the peak signal io the specified span.

&

#2 Sets frequency step size for changing center frequency.

Scroll

| Step Size
| 120 | i

I Span I hﬂﬂn_____

Span
Full Span
Zero Span

Scroll->

[<-Scroll
Log Sweep

on Off
111

A-6 .
www.valuetronics.com
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1div

2div

5div

lodiv

return

| 120 11

* Set frequency span items, including frequency span, full span, zero span,
frequency span scroll, etc.



APPENDIX A SOFT-KEY MENU

Menu Tree ( 2/27)

Lower menues

-— Panel Key ————— Top menu

@‘
ef Level ™
eference Offset ’ms—
| On  Off
Ref Level
Peak-> RLV Offset dBuv/m |_» flas Scale
— | -10.054B -
LR * 10dB/div Wil Sgale
ef Level
10%/div
EE— | L1 sapsaiv
Unit 5%/div
scale ' /—— 2dB/div
/‘
Log :
2% /div
-~ 1dB/div
Linear / return 18/div
1] | |1
return
return
[Ref Step |
i i 1
. /' wiv [P |
Tmmm% e Lopl
Manual
il / T
eve Iﬂ o ii G
Display ) . | -50.00dBm} Auto
Line SDiv — 50 Ohm
S
fAttenuator ) e —
10Div Marker 75 Ohm
* Level
! Pre Ampl | Abs Rel
Manual
-
Impedance
Itrnsformer return
* . return
Correction return
#1
| 12t | |
return
ITrnsformer
[Trnsformer
(MA1621A)
Oon  Off
#1 Sets correction (frequency-response
characteristics correction) function. Correction Sleck [etup
. / Load em Card-1
#2 The menu with ! mark cannot be used Correction Corr-1 Corr Set (Upper
on Off Sloty
on the MS2670A. . * Display Mem Card-2
Select Corr-2 Directory (Lower
Corr L /Next Slot)
Dir Disp
Corr-3 Detail
+ Set items along the vertical axis of the screen, | returs —Qutlice
including reference level, Peak->RLYV, reference Corr-4 Cozr Set
level offset, measurement level unit, Log/Lin scale Setup corr-5 Load/Save
- . . . . Corr | __Media
switching, reference level step size, display line,
. . return return return return
attenuator, pre-amplifier On/Off, 75Q impedance,

transformer, frequency-response correction, etc.

www.valuetronics.com A-7



APPENDIX A SOFT-KEY MENU

Menu Tree ( 3/27)

— Panel Key ————— Top menu 4 Lower menues
« Set the manual/auto of resolution bandwidth, and auto (RBW, VBW and
a 1
ranve SWP only) or all auto.

Auto

RB, VB, SWT

| Auto

#1 |21 2o #1 Sets RBW, VBW, Sweep Time, Atten all to Auto.

Manual  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.

VBW Auto

Filter

| —QfL
VB/RB

Ratio
#1 35

T [RB, VB, SWT
l iv;«emeep I F_‘ﬁ.u_lm Mot
Manual
All Auto
Auto
* Set the manual/auto of sweep time, and auto (RBW, VBW and SWP only)
,VB,S
° Ximm or all auto.
All Aauto
===
Manual
Auto * Set the manual/auto of the input attenuator, On/Off of the pre-amplifier and
all auto.
' Pre Ampl
. on off
All Auto « The menu with ! mark cannot be used on the MS2670A.

wWiv.valuetronics.com



Menu Tree ( 4/27)

APPENDIX A SOFT-KEY MENU

— Panel Key —————— Top menu } Lower menues
fmm— * Set the selection of normal/delta/no marker, zone marker width, marker->,
Normal marker search mode, display line, marker tracking On/Off, zone sweep On/
0.
—Marker | Off, etc.
Delta . .. .
Marker #1 Selec?s whether to search for maximum (Peak) or minimum (Dip)
value in zone marker.
Marker
| off #2 Toggles zone sweep On/Off. Usually, the zone sweep is Off. At On,
the sweep time is reduced by sweeping only the zone specified by the
zone marker.
* 1
Zone Width >m
* Spot
Marker -> —b@'
[EY 1piv Mkr-> CF
m‘ 2piv MKz ->RLV
Marker x
#1 Searc}.x Spiv ->MC§
10piv Delta Mkr
. * | |—=sSpan > - -
Display return zone Display
Line . Line
| on. Off
return [Disp Line
Marker Level
Tracking | -50.00dBm]
lon Off
Zone Sweep Marker
#2 pon __Off Level
120 t | #6 | aps gel
Muiti Marker return
Marker
lon _Off
#3 [pighest 10
#4 | ramonics | T #3 Allocates up to 10 multi-markers
Harker g franual_ser] sequentially from the peak level of
Change : :
on off active the signal displayed on screen.
" | Marker No
Marker et #4 Allocates multi-markers to the har-
I Lreq rine 4_ monic signals of frequency indi-
wanual Abs Rel On with cated by current marker.
Auto
# e Level | select
Off with . .
| Abs Rel uto #5 Function allowing user to select
Select only multi-markers necessary for
clear all measurement.
» Set multi-marker On/Off, 10 multi-marker, | return
- - . . . H " 1", 3
harmonic multi-marker, listing of multi-marker f——— return #6 Select "absolute v.alue" or "relative
values, selection of necessary markers, etc. value (display line)" to display
marker level.

www.valuetronics.com
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APPENDIX A SOFT-KEY MENU

Menu Tree ( 5/27)
— Panel Key —+—— Top menu } Lower menues
» Set maximum level search, next peak, next right peak, next left peak, Marker-

Peak
Search peak >, minimum level search, next minimum level, search level resolution,
ea
| _search threshold level On/Off, etc.
Next Peak
ext Right
| peak
Next Left
| __peak
Normal
Markern
Delta
| Marker |
110 |
Threshold
on off
Search
Above
Below
ip
#1 Dip #1 Searches for minimum (Dip) level.
Search pisplay
Line
Next Dip Qn off
Disp Line #2 Sets peak-search level resolution.
Level
| -50.00dBm |
return
#2 |resorution
1.23 8B
*
[Threshold
*
Marker ->
EY g ==
Mkr-> CF
MXr->RLV
Mkr
Marker -> -> CF
coar paxxer —> | bstep size
Search
Mkr-> CF Delta Mkr
|_-> Span |
MKr->RLV 2one
MKr -
-> CF return
|step size |
Delta Mkr
|__-> Span |
20ne
}—>_Span
« Setmarker value -> center frequency, marker value ->reference level, marker

value -> CF step size, delta marker-> span, zone marker -> span, etc.

wwwaluetronics.com



Menu Tree ( 6/27)
— Panel Key ———————— Top menu

Peak
- CF

Peak
- RLV

Continuous

I User I—»

bar vy

| 121 1]

Lower menues

1 131

APPENDIX A SOFT-KEY MENU

 The soft-key menu defined by the user is displayed. (See "User Define'".)

www.valuetronics.com
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APPENDIX A SOFT-KEY MENU

Menu Tree ( 7/27)

— Panel Key ~—4——— Top menu . Lower menues
n P
#1 Fregquency Count On
| _Count
*
#2 Noise
| Measure |
*
C/N Ratio
#3 Measure
Count Off
*
Setup P EountSetuD
Resolution
1kHz
off return
J1] 1 | 100Hz
10Hz
Meas On
1Hz
return
Off
return

IC/N Meas
Meas On
» Perform measurement according to various
applications:
#1 Frequency Count: Measure marker frequency with off
a high resolution.
Select resolution from 1 kHz, 100 Hz, 10 Hz and
1Hz.
return

#2 Noise Measure: Measure the noise power within

zone marker.
#3 C/N Ratio Measure: 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.

wwWwvaluetronics.com



Menu Tree ( 8/27)

— Panel Key ————— Top menu } Lower menues
- __p-locc BW
#4 Occ BW Execute
| _Measure
*
[Adj ch pwr
#5 | Measure
*
Mask
#6
*
Setup —
off return
| (2] |
(Next
Page)
i ch Pwr
Execute
Ch Sepa-1
12.5 kHz
Ch Sepa-2
.25.0 kHz
Ch BW
8.5 kHz
*
Setup —_——
return

#4 Occ BW Measure: Measure the occupied bandwidth.
Select the XdB DOWN or N% of POWER mode.

#5 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.

#6 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.

www.valuetronics.com

APPENDIX A SOFT-KEY MENU

[~nvy Getiin
Pelie N DS LAdES
Method

N% of Pwr

xdB Down

N% Ratio
99 %

xdB Value
| 10.0 dB

return

Method
[R: TotalPwr
JR:Reflevel]

ACP Graph

 On __ Off
Ch Center

Both
| Chanpel

Upper
Channel

Line

1 On  Qff
Ch BW
Line

on. off

Lower
Channpel

return

Ooff

return

111 |

P12

A-13



APPENDIX A SOFT-KEY MENU

Menu Tree ( 9/27)

— Panel Key ————— Top menu . Lower menues
> RMask Meas |
—line
Check Limit 1
L Pass/Fail Upper
| On__ Qff
Mask-2 Limit 1
Lower
* * Qn Of f
Select Mask-3 f— Limit 2
— Upper
* * on Off
Move Mask Mask-4 Limit 2
1 Lower
* * On_  Off — Apply
Setup Mask-5 -J
1 -
return return
return Insert/
Replace
Delete
Graph/
List
Move x
| 12.234 kHz
return return
Move y
| 5.12 dB 111
‘ he Bl
| * Limit 1
Update Initiate Upper
Line
* Limit 1
Cancel Select Lower
Line
Limit 2
return Upper
Limit 2
Mask-4 Lower
Mask-5
* return return return
Select
121
Level
Absolute
| Relative
*
Make Up
S oad/Save A |
* em Card-1
Load/Save Load (Upper
#msx_lam.e Slot)
Display Mem Card-2
return Directory (Lower
LNext Slet)
Dir Disp
Detail
Qutline
Save
*
Load/Save
Media
return return

A-14 .
www.valuetronics.com



APPENDIX A SOFT-KEY MENU

Menu Tree (10/27)

— Panel Key —+——— Top menu } Lower menues
feasure— I
* i ine
#7 Time Check Temp-1 Limit 1
| Template | Pass/Fail Upper
surst v * on _ Qff
urs Temp-2 | | Limit 1
#8 | ave power P Lower
* * on Off
Select Temp- 3 — Limit 2
lenp Table Upper n | —
* * on Off ] ]
Move T -4 Limit 2 »
| Template ) ﬂ_ — Lower Apply
* * on Off
Setup Temp-5 J .
off return return Insert/
return Replace
| 1 @13} |
Delete
Graph/
[rove Temp | bist
(Next Page) Move x return return
" 1] |
ove y
| -1.24 dB
ine
Fm“— * Limit 1
Temp-1 Initiate Upper
Line
Update s
* Limit 1
lemp Table Temp-2 Se}ect Lower
Cancel Line n
Limit 2
Temp-~3 Upper
return PR
Linit 2
Temp -4 Lower
Temp-5
return return return
Select L 12]
[lemp Table
Level
Absolute
*
Make Up
cad/Save
*
Load/Save Load
Temp Table
Display
return Directory
#7 Time Template: Set Standard Line of the time domain |——— Dir piss
and judge Good/NG in relation to the standard line. petail
Select Template Table, Template Movement,
. Save
Measurement Mode, Template Table Preparation,
Load/Save of Mask Table, etc. Load/Save
| Media
#8 Burst Avg Power: Measure the mean power of burst return return
signals in the time domain. Select the start/end points.

. A-15
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Menu Tree (11/27)
~— Panel Key —+———— Top menu } Lower menues

(Previous ~ —————— Burst pur |
Page)

Execute

Start
Point

Stop
Point

100

return

A-16 .
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APPENDIX A SOFT-KEY MENU

Menu Tree (12/27)

— Panel Key ~—+——— Top menu — Lower menues
=
Reg-1 ]
il | R [ s
ABCDEFG
Reg-2 Recall
rea s from Recall
WR 9 IDL.RQQS_T.I from
Reg-3 Df_’lSPlaY | _Mem Card
m———— irectory DJ:.splay
| /Next Directory
Reg-4 | /Next
Eere— Dir Disp
[res-10 L————— || Dpetail
JReg-5 | Outline
[Reg-11
jReg-6
U - ‘
Reg-12 Recall > i
110 1 | | * Media em Card-1
T Recall |] * (Upper
2] Items || grecal: — .I.tem__._Al 1 | siot)
| 131 | Ttems Trace & Mem Card-2
Pl 14 | Parameter ] (Lower
| Slot)
All T & P
| _—>View
Parameter
Parameter
except
| Ref level |
return
return
* 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-register directories.
#2 Specifies items to be recalled
(trace waveform, parameter, etc.).
A-17
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Menu Tree (13/27)
— Panel Key —+———— Top menu : Lower menues

Save .
Save * Save trace waveform/parameters to the internal memory or memory card.

I Recall I Save

to Select saved media, and display file directories.

Int,Begstr
Display

Directory

| /Next

111 |

[Save
Save
to
| Mem Card
Display
Directory
| /Next
Dir Disp
Detail
Outline

Select *

save |——————>Fau =1
| Media em Card-1
(Upper

| Slot)
l— Mem Card-2
| 121 (Lower

| Slot)

Save
MP file

Display
Directory
| /Next
Dir Disp
Detail return

L Outline

Save
Media

wwWWvaluetronics.com
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Menu Tree 14/27)
— Panel Key ————— Top menu } Lower menues

L_m_] * Set ON/OFF and output level of tracking generator.
16 out Trace A #1 Normalize trace-A waveform data, and display it.
| On  Off
Output
Level Trace B
|0 dBm
httenuator
Hold A->B
Qn Off
*
Trace B->A
| A.B
*
Normalizek, A<->B
return
#1
Instant
Eormalize
(A-B+DL)
on Qff
Display
Line
m. Off
Disp Line
Level
| -50.00dBm
Marker
Level
Abs _Rel
return

] A-19
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Menu Tree (1527)

— Panel Key ——————— Top menu } Lower menues
| A,B | [{race A.B [frace Move
Trace A A->B /v ormalize
T, (A-B+DL)
—ozr e
Trace B B->A
Top
*
#1 Trace A<->B
Move — A-B Moddle
* on Off
#2 Trace A+B->A *
Calc SO Ref Line Bottom
*
Storage
*
Detection return
return
111 |
return

: Sweep
1 Count ~
N [Etorase ]
i 236 Averaging
* Lcumulati Endless Count
Max Bola oS Sw szslede
* i Stop
Min Hold W] Overwrite / Stop | Non-stop
* Stop Continue Stop
Average A
. Continue Restart Continue
View
Restart return Restart
return
il return return
| 2]
rrace il Normal #1 Trace Move: Conduct movements A->B and B->A,
orma . . .
[[race Aone I switching between A and B, and A+B operation.
Pos Peak

#2 Trace Calc: Select A-B+DL corrective operation, A-B

sample operation and Ref Line.
Neg Peak #3 Storage: Select a storage mode from Normal/Max Hold/
" Min Hold/Average. Set Sweep Count, Rewrite/
#3 | storage — Overwrite, Stop Continue, Restart, etc.
* return
#4 | Detection #4 Detection: Select a detection mode from Normal/Pos
L1z Peak/Neg Peak/Sample.

« 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.

wwWvaluetronics.com
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Menu Tree (16/27)

— Panel Key —+———— Top menu : Lower menues
A/B,A/BG . .
I/ — ; ] £ B};ﬁ; BG * Simultaneously display two waveforms, namely Trace A and Trace B or
#1 ] (ac<B) Trace A and Trace BG (peripheral spectrum containing Trace A). The
A/B large display is Main Trace and the small one is Sub Trace; select which to
(2>B) display as Main Trace (or Sub Trace).
A/BG Sweep Control: Set Stop/Continuous/Restart for sweep and Stop/Write for
(A<BG)
Sub Trace.
A/BG
(A>BG)
Sweep N e
control
Sub Trace
| Write
Sub Trace
View
Stop
IContinuous
Restart
return

#1 Displays two traces A and B simultaneously at top and bottom of screen. The trace-B display

is the larger at this time.

. A-21
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Menu Tree (17/27)

— Panel Key ———— Top menu + Lower menues
=1 * Set to the zero-span time domain display. Set Time Span, Trigger, Trigger
belay Time Source, Storage, Detection and FM Monitor On/Off, and select Expand
|- 10.0 ms
(waveform).

[Time Span
| 200 us

Trigger

Freerun
fxiggered

Trigger > | (same as "Trigger Source” menu in
| Source | Trig/Gate key)

Storage >E (Same as "Storage Mode" menu in A,B key)

Detection -

gl (Same as "Det Mode" menu in A,B key)
|1) |

LM :
Moniter

. _ ‘
d gl . . - .
Exeen zone start| #1 Zooms in time-domain waveform dis-
#1 Point
190 play.
Zone Span
Point
| so
Expand
| 121 Zone
 on  orr
Expand
on Off
A/’I.‘ime Ertime ] return
L__zime | A/Time .
(A<Time)
# | AEime #2 Displays trace-A waveforms in fre-
(A>Time)
Sub Trace quency domain and time domain si-
‘ :
multaneously at top and bottom of
Sub Trace . . . R
_ view screen. The time-domain display is
Stop the larger at this time.
[Continuous
*
Sweep
| Centxol Restart

return

+ Simultaneously display waveforms of Trace a and Time Domain.
Which to display as Main Trace (or Sub Trace) can be selected.

A-22 .
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Menu Tree (18/27)
— Panel Key —————— Top menu } Lower menues

> i rig video
I T?nger I Trigger
Gate :
[Trig Level . .
121 goarad —son L BT > High, Middle, Low
#1 Trigger —_>m TvTrig'Level y i
source * High i
Video =10 to 10V
|1
*
Wide IF TTL
Prace Time Video - ”””,/f’
External
: Trig Slope
DeigyoT;:e * Rige Fall
vV Trig Level
rime Span ! return rrig Slope] |——=5.0v
200 us Rise Fall )
111 | Line ITrig Slope
return
return return
Gate
Gate Sweep
on Off
#2 kace setup|————————PGate Setup
iGate Delay . . . .
Stop 0 us #1 Trigger Source: Select a trigger source from Video, Wide
Gate . .
Length IF Video, External and Line.
Restart 10 _ms . . .
. . #2 Gete Setup : Set gate conditions including Gate Delay, Gate
* ate En
Trace Time Int Ext Length, Gate End and Gate Trig Source.
Trace A
*
| 2] Gate Trig
Source
[Trig L 1
return rlgiq:ve / Trig Ext
* 10 to 10V

Wide IF
Yideo

* / TTL
External

[lrace Time
DeigyoT;:e ITrig Slope ITrig Level
Rise Fall -5. 0V
Tlggospan return [Trig Slope
s return Rise Fall
return
Trigger
Freerun
Triggered
*
Gate Trig
Source
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
Qu/Off, Stop and Restart of Gate Sweep. A-23
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Menu Tree (1927)

— Panel Key ————— Top menu } Lower menues
TV Monitor

1ITrig/Gate

A-24 .
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Menu Tree (20/27)

— Panel Key ————— Top menu : Lower menues
Cop
a4
Copy Cont A3
cop
Printer Full Size
Plotter Printer Quarter
Size
HP2225
#1 _,BM_PT fi.-le~ ,l lotter
[LO MemLard!
VP-600 HP-GL
iPaper Feed (ESC/P) GP-GL
*
Paper
jStop Print | Size return
*
Plot Magnify Location
Rocation 1x2 |
| Reset Printer -
1] | Address Item
18
Plotter -
return Address [Location
18 Auto
0non
ICopy Cont return %} ]
*
Printer
Setup
* [1
Plotter
Set . A
e — - Set Printer/Plotter to hard-copy the screen. Set Printer/
BMP fil .
Save Media Plotter, Printer (model)/Plotter (model), Paper Feed, 0
Stop Printer, Plot Location Reset, etc.
1
return
|_12]

ften
EemCard- 1 all
(Upper
slot)
MemCard-2 Trace
{Lower
slot) Scale
#1 Save the screen image data in memory card return
. return
by BMP format (MS-DOS bit-map data

format).

. A-25
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Menu Tree (2V27)

— Panel Key ———— Top menu } Lower menues
Sound
] ¢ The menu with ! mark cannot be used on the MS2670A.

#1 Sets whether the coupled settings for RBW, VBW, etc., in frequency
and time domain, independent or common.

#2 Changes screen color pattern.

System
I 2 I
Couple
#1 Common
Independnt
* :
# | pisplay |[——> FE
arameter
- Display
Type-1
Change Clr
Color
Pattern 1
Clock Disp
Power On v/n/4 Coloxr
State Pattern 2
Color
Pattern 3
1l Color
Pattern 4
return *
Define
User Color . .
! >
[vsten N
* return Copy Color
Set Date | 2tn_from | Colorxr
Select Pattern 1
* Item
Set Time Color
Pattern 2
Red
on State i3 Color
Pattern 3
Before \ Set_Date Green
\\\\ Year 15 Colorxr
Pattern 4
Recall L Bi‘;e
M -
SmOI Month Set Time
Fixed Hour return
State return
Day
L2 Minute
Recall
Memory No Second
e
return
return
+ Set various modes of systems of this
device.
return .
Set Couple , Display, Color Pattern,

Define User Color, Power On State,
etc.

A-26 .
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Menu Tree (22/27)

— Panel Key ————— Top menu } Lower menues
+ Execute calibration. Select an item from All Cal, Level Cal and Freq Cal.

Cal lcal

Lc 1

All cal

Level Cal

Freq Cal

FM Cal

(Q-P/EMC
Cal)

Cal

Preq Cal
on off

*
Cal Status —> <Calibration status screen>

*
Lna inte- —» <Screen shows but no sub-menu appears.
nance Maintenance function is for factory

| 12} inspection.>

. A-27
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Menu Tree 23/27)

— Panel Key —————— Top menu } Lower menues
« Set interfaces for external devices to connect. Select RS232C, or GPIB, and set the RS232C interface, GPIB address,
etc.
Interface Interface
* PRs232c
RS232C
Setup Baud Rate
GPIB 4800
ﬁMy Address
1 Parity
EVQ[]
Data Bits
IConnect to BbjIS
Controller
RS232C Stop bit
Connect to lbit
Prt/pPlt
| None
Connect to
ﬂPeripheral
GPIB return

« Input a title to display on the screen.

Title
| 3 | ITitle
Comment
| _Title
*
Edit Title PlEdit
—
-+
Insert
Delete
Clear
return

A-28 .
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Menu Tree 24/27)

— Panel Key —+——— Top menu } Lower menues
Mem Card m g
* " :
IDirectory 1rectorv* = o T |
Trace Display
#1 * Directory
Format * mﬂxl
Correction Dir Disp
Detail
* Qutline
Mask h—
*
Template J__
Delete
*
Define
* Menus File
Select i
| Media return
return
ETH
irectory ApplY [ : 1
" ‘
. lem Card-1
#1 Formats memory card. BMP file g Opoer
Slot)
: : [Mem Card-2
* Set Directory, Format and Media of the (Lower
Sl
memory card. ok
Directory: Select a directory to display
from Trace, Correction, Mask, Template
and Define Menus.
return
File Ope: Select an item from Display
- . . . return
Directory, Dir Disp, Delete and File return
. 121
Protection.
PTA
| I 1 T:TA
] [
PTA '
ST N—
*
PTA
Library F1 PIA
Yes
F2
No
F3
Off F4
etc. F5
i) ===
| T ere-
[IETH ete.
| 1 14}
(Next Page)

* SetPTA (personal test automation) that can build an auto measurement system without requiring external controliers.
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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Menu Tree (25/27)

— Panel Key ———— Top menu

(Previous Page) ————bm— Tib ]
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Library
| _Memory

-
Library
| —Eile

return

Lower menues
-
ib Exec
Cursor Run
Up
Cursor Stop
Down
*
Execute Cont
Library Reset
ZPage
*
Remove \
return return
Yes
File
Cursor return
Up
Cursor
pown
Load
File
ZPage
*
Check File] —p»
Library
return /Page
return
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Menu Tree 26/27)

— Panel Key ——— Top menu : Lower menues
Define fine
* | Menus -
#1 Define Select *|-——p»fLib Pram
l Mepus Source
* Lib Prem Up
#2 Edit Select
Menuy Source
Menu Down
Select
Dest
* Menu ext Page
Initialize
Meny [Set source
* into Dest
Load/Save
Def Files Delete
\ Dest
return
return
Select
Sourge
A *
Edit |——p-<edit screen>
[F-kev Menu

*

Edit .
5 ————Jp<edit screen>

return \

“Hnitialize
Yes
Load return F:
Def Menu em Card-1
 _File (Upper
Display
Directory Mem Card-2
—/Next (Lower
Dir Disp L Slot)
Detail
| Qutline
Save
Def Menu
File
»
Load/Save
- .« e . —Mgdu—-—‘
+ Set Define, Edit, Initialize and Load/Save.
return
#1 Define Menus: Select one from Source Menu, | return

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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Menu Tree (27/27)

— Panel Key ————— Top menu

Hold
GHz
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} Lower menues

Preset
Preset
aAll

Preset
Sweep
| controll
Preset
Trace
[Parameters
Preset
Level
[Parameters
Preset
Freq/Time
[Parameters

» Initialize measurement parameters. Select one from All, Sweep, Trace,
Level and Frequ/Time.



APPENDIX B
ERROR MESSAGE

This appendix describes the error messages displayed on the screen.
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(Blank)

wwWiv.valuetronics.com



APPENDIX B ERROR MESSAGE

APPENDIX B
ERROR MESSAGE

When operating or controlling the MS2670A with RS-232C/GPIB, if any setting error or execution error
occurs, an error message is displayed at the left center of the screen.
If an error message is displayed, confirm the setting contents and current measurement-conditions/setup-

it 1 +h v b ~on
conditions according to the message, and re-operate/re-set them to the cormrect ones.

Error message
MKR:911MH= Freguency
-71.57dBm RB 1MH=
RLYV:-10. 00dBm v8 1MH= Center
1 0gB~ ! V4 Freq
% Start

_Réng I

; Stop

n Freq

P | Peak -> CF

1
1
imifts | 1 Freq
<1 DAMHE ™1 $nH§
|'I
[ |
[
1
]

Auto Tune

CF
Lo+ Step Size
ST: OH= SP:1.800GH= [t1] |

Fig. B-1 Error Message

Error messages are listed below. in the alphabetical order.
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All markers are on
Operation of the '"Multi marker on" cannot be used because all markers are on.
Argument count is not correct
Argument count of the external control command is not correct.
See the Operation manual Vol.3 (Remote comtrol) to confirm the argument count.
Can not define into this key
The selected key cannot be registered by the '"User define" operation.
Can not edit this key
The selected F-key menu cannot be edited.
Can not edit this menu
The selected menu title cannot be edited.
Can not search
The peak point or dip point cannot be serched by the search function for Peakpoint etc.
Confirm the setting contents of the search resolution and threshold.
Data is not sequent
The specified data is not in ascending order.
Confirm the setting data.
Data not found
Peak point cannot be found.
Confirm the setting contents of the search resolution and threshold.
Dest has not been selected yet
Destination menu is not selected in the User-define function.
Select destination menu, and operate the registration.
Det. mode changed
Detection Mode is changed internally.
Det. Mode changed to Sample
Detection Mode is changed internally.
Device not connected
Device is not connected to the RS-232C/GPIB interface port.
Confirm them.
Error occurred ..........
Processing error is occurred during internal calculation.
Error occurred ..........
Processing error is occurred during internal calculation.
Execution error ..........
Processing error is occurred during internal calculation.
File is not found
Specified file cannot be found.
Confirm the memory card slot, memory card, file name etc.
File write protected
Specified file is write-protected.
Confirm the memory card slot, memory card, file mane etc.
FM monitor option is needed
This function cannot be used because the FM Monitor option is not installed.
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GPIB error
Error occurred in GPIB interface.
Confirm the connection and GPIB address etc.
Invalid active marker No
Multi-marker active No. is incorrect.
Confirm the setting contents.
Invalid Code
The set code or number is incorrect.
Invalid condition
The specified function cannot be executed under the current setting parameters.
Invalid DATE
The data of date is incorrect.
Confirm the setting contents.
Invalid input
The input data is incorrect.
Confirm the setting contents.
Invalid input data
The input data is incorrect.
Confirm the setting contents.
Invalid numeric data (Integer part)
The integer part of the input numeric data is incorrect.
Confirm the setting contents.
Invalid numeric data (Fraction part)
The decimal part of the input numeric data is incorrect.
Confirm the setting contents.
Invalid numeric data (Exponent part)
The exponent part of the input numeric data is incorrect.
Confirm the setting contents.
Invalid numeric data
The input numeric data is incorrect.
Confirm the setting contents.
Invalid point No.
The data cannot be set at the specified point.
Confirm the set data and current setting conditions.
Invalid string data
The input string data is incorrect.
Confirm the setting contents.
Invalid TIME
The input time data is incorrect.
Confirm the setting contents.
Invalid unit
The unit of the input data is incorrect.
Confirm the setting contents.
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Invalid unit data
The unit of the input data is incorrect.
Confirm the setting contents.
Listener device not connected
Listener device is not connected
Confirm the RS-232C/GPIB connection and interface conditon settings.
Marker changed to Off
Marker is changed to Off, internally.
Marker value is invalid
Marker level value is invalid.
Media error
Memory-card access error is occurred.
Confirm the memory card.
Media full
Memory card is full. Saving cannot be executed.
Media is not installed
Memory card is not installed at the specified slot.
Insert the memory card at the specified slot, correctly, and re-operate.
Media is not formatted
Memory card is not formatted in the specified format.
After confirming that the saved data in the memory card is no use, execute the formatting of the memory
card.
Media type is different
The inserted memory card cannot be handled in the MS2670A.
Media write protected
Memory card is write-protected. Saving cannot be executed.
No more menu can be added
User defined menu can be no more added.
Not Available ........
The specified function cannot be executed under the current setting conditions.
Not in device mode
GPIB of the MS2670A is not in device mode.
Confirm the interface connection condition.
Not in system controller mode
GPIB of the MS2670A is not in system controller mode.
Confirm the interface connection condition.
Only one marker is on
One or more multi markers must be set to On.
So, the specified operation cannot be executed.
Out of lower limit
Input numeric data is out of the lower limit.
Confirm the set value and the setting range.
Out Of Range ........
Input numeric data is out of the setting range.
Confirm the set value and the setting range.
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Out of upper limit
Input numeric data is out of the upper limit.
Confirm the set value and the setting range.
Quote(¥') is not pair
Input string data has not the either of the pair.
Confirm the setting data.
Range limit ........
Input data is out of the setting range.
Confirm the set value and the setting range.
Read/Write error
Error is occurred in the read/write operation of the memory card.
Confirm the memory card.
Reference level changed
Reference level value is rounded in the internal processing.
RS232C error
Error is occurred in the RS-232C operation.
Confirm the RS-232C connection and interface condition settings.
Source has not been selected yet
Source of the user-define function is not selected.
Select the Source, and re-operate.
Storage mode changed
Storage Mode is changed in the internal processing.
String too long ........
Length of the input string is out of the upper limit.
Confirm the setting data.
Sweep time changed to lowest value
Sweep Time is rounded to the lowest value in the internal processing.
Sweeping was suspended
Sweeping was suspended.
The memory has not been saved
Recalled internal register is not saved(existed).
Confirm the register No. to be recalled.
Time out error
Time-out error is occurred.
Confirm the connected devices and connection conditions.
Unavailable to set Marker to Normal
The specified function cannot be performed, because the marker cannot be set to Normal.
Set the marker to Normal, and re-execute the function.
Unavailable to set Marker to Delta
The specified function cannot be performed, because the marker cannot be set to Delta.
Set the marker to Delta, and re-execute the function.
Undefined command
The specified external control command is undefined in the MS2670A, and cannot be used.
Unit Exchange Error (Overflow)
Error(overflow) is occurred in the internal conversion processing.
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APPENDIX C
KEYWORDS INDEX

The followiong lists the main keywords used in this operation manual and the number of the pages on which they are used.
Use it to search for the soft keys, function descriptions, etc.
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[KEYWORDS INDEX]

Keyword Page
—CF 3-22
—RLV 3-22
«Scroll 2-6
1 div 2-6 3-4
10%/div, 10dB/div 2-9
500,752 2-15
3-14
A) AonB 5-8
A/BG 5-11
A/Time 5-14
A+B—A 5-6
A-B On Off 57 B)
A/B, A/BG 5-9
A/BG 59
A<Time 5-14
Above Below 3-20
Abs 3-10
Absolute Value 3-10 3-12
AC or DC Coupling 5-30
Active Marker 3-13 3-14
Active Trace 5-8
Active Trace AB 5-8
Address 11-6
add 5-6
Adj ch pwr Measure 13-5 O
Adjacent Channel Leakage Power
13-5
All Auto 7-4
All Cal 8-4
All Trace&Parameter 10-9
antenna factor 8-6
Atten 7-8
Attenuator 2-15
Auto mode 7-5 7-7 7-8
Auto Select 3-13
Auto SWT 9-9
Auto tune 4-4

wwh¥.valuetronics.com

Keyword Page
Automatic Calibration Function
Automatic Tuning 4-4
A>B 5-9
A>BG 59
Average 5-15 5-17
average value 13-12
averaging 5-20
Averaging Count 5-18
Averaging Function 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 9-9
before the trigger 5-12
Below 3-20
BG zone 5-4
Blue 9-8
Bottom 5-7
Burst Average Power 13-7
Burst Avg Power 13-7 13-13
Burst Wave 13-7
burst wave 6-16
burst wave gate control signal

B—oA 5-6

C/N Ratio 13-4 13-8
C/N Ratio Measure 13-4 13-8
CAL 8-3

Cal Status 8-4

Calc 5-7
calculates the average data 5-18
Calibration Function  8-3

Center 2-3

CF Step Size 2-6

Ch BW 13-5

Ch Sepa-1 13-5
Chack Pass/Fall 13-6

Change Active Marker 3-13

8-3

5-18

6-8
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Keyword Page Keyword Page
Change Color 9-8 Delta Marker 3-8
Check File 12-5 Delta Mkr—Span 3-25
Check Pass/Fall 13-6 Demod Coupling ACDC  5-30
Clear 12-9 destination 12-7
Clear All 3-14 Detail 2-16 10-7 10-8
Clock Disp 9-6 Detecting Peaks 4-3
Color Patern 9-7 Detection 5-12 5-23
Comment 11-11 Detection Mode 5-21 5-23
Connect to Controller 11-7 digital averaging 5-20
Connect to Prt/Plt 11-7 Dip 3-9
Continue 5-10 5-17 Dip Search 3-18
Continuous 6-3 Dir Disp Detail 10-5
Continuous Sweep Mode ~ 6-3 Dir Disp Outline 10-5
Copy 1-9 Direct Plotting 11-3
Copy Color Ptn 9-8 Directory 10-10
Copy Cont 19 11-4 Directory Display Screen  10-6
Corr-1 8-8 Directory/Next 10-5
Correction 2-16 8-7 Disp Line Level 3-20
Correction Coefficient 2-16 Display 9-6
correction factor 8-8 Display Directory 2-16 10-5
Count 13-4 Display Line 3-10 3-20
Coupled Common 9-4 display line 5-7
Coupled Function 7-3 display Line display  3-20
Coupled Function Common 9-4 Display modes 5-3
Coupled Independent  9-4 Display Type 9-6
Cumulative 5-15 5-17 E) Edit Menu 12-6
current marker 34 3-7 Edit Title 11-11
Cursor Down 12-4 12-5 Entry area 1-4
Cursor Up 12-4 125 Ewpands and displays 5-12

D) Date 9-10 EX1 ~EX5 12-4
dBc/Hz 13-9 Execute 12-5 13-5 13-7
dBm/ch 13-11 Executing Hard Copy 11-8
dB pV,dBmV 2-8 2-10 Expand 5-12
DC coupling 5-30 Expand On 5-4 5-28
Define 12-6 Expand zone 5-4
Define Menues 12-6 12-7 Expand Zone On Off  5-28
Define User Color 9-8 expansion zone 5-28
Delay Time 5-12 6-10
Delete 10-11 129
Delete Dest 12-7
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Keyword Page Keyword Page
External 6-8 Hold 5-21
External Trigger 6-8 Horizontal synchronizing signal 6-9
F) File 10-11 HP-GL, GP-GL 11-6
file deletion 10-10 HP2225 -5
File Directory 10-8 D Impedance transformer 2-15
File/Page 12-5 Independent 9-4
Filter Off 7-7 Initialize Menues 12-6
Fixed State 9-9 Input Impedance 2-15
FM Cal 8-4 Insert 12-9
FM Monitor 5-12 instantaneocus signal level 5-24
Format 10-10 Instant Normalize 14-4
Freerun 6-5 Interface 19 11-7
freerun or trigger sweep 5-12 Item 9-8 11-6
Freq/Time Abs Rel 3-12 ) Japan ii
Frequency 13-4
Frequency Count 1-8 L) Level Abs Rel 3-12
Frequency deviation  5-4 5-30 Level Cal 8-4
frequency domain 55 5-6 Level Correction 8-6
Frequency drift 6-13 Level Frequency 2-16
Frequency Measurement 13-4 Level Frequency Correction Coefficient  2-16
Frequency range 5-4 Level Range 2-8
frequency spanto 0 5-26 Library File 12-5
Full Size 11-6 Line 6-9
Full Span 2.7 Line No. 6-9
Line Trigger 6-9
G)  Gate Control Signal 6-17 Linear Scale 2-9
gate cursor 6-19 Load Corr Set 2.16
Gate Delay 6-17 6-19 Load/Save Def Files  12-6
Gate End Int Ext 6-19 Location 11-6
Gate Length 6-19 Locked 9.8
Gate Setup 6-18 log scale 2.9
Gate Sweep On Off 6-18
Gate Trig Source 6-18 M) MAI621A 215
GP-GL 11-6 Magnify 1 X 1 11-5
GPIB interface 11-3 Main Trace 59 5-11 5-14
GPIB My Address 11-7 Manual 3-11 77
Green 9.8 Manual setting 7-5 79
marked by an asterisk  1-6
H) H-Sync 6-9 marker 3.3
Harmonics 3-12 MARKER FUNCTIONS ~ 3-3
Highest 10 311 Marker Level Abs Rel 310

C4 i
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Keyword Page
Marker List 3-12
Marker Mode 3-7
Marker Off 3-9
Marker Search 39 3-15
Marker Search Peak  3-9
Marker Tracking 6-13
Marker Values 3-21
Mask 13-6
MASK Creation Screen 13-13
Max Hold 5-15
Measure 1-8 13-3
measure envelope 5-24

Measuring Noise Power 13-4
Measuring Occupied Bandwidth 13-5

Media 2-16

Mem Card 10-10
Memory Card 10-7
Memory Directory 10-6
Menu On/Off 1-4
Middle 5-7
mistake 1-3

mixer level 7-8
Mkr—CF 3-22
Mkr—CF Step Size 3-23
Mkr—LV 3-22

More key 1-6

Move 5-6

Move Mask 13-6

Move Template 13-6
Moving the Measurement Point 4-5
Moving the Trace 5-6
MP614A 2-15
MS-DOS format 10-10
Multi Marker 3-11 3-14
Multimarker Off 3-14

N% of Power 13-5
Narrow FM 11-12

Neg Peak 5-22 5-23 5-24
Next Dip Search 3-19

Next Left Peak 3-17
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e

P)

Keyword Page

Next Peak 3-16

Next Right Peak 3-17

Noise Measure 13-4 13-10

Non-Stop 5-18

Normal 5-15 5-17 5-22
5-23 5-24

Normalize 14-4

Normal Marker 3-7

Normarize (A-B+DL)On  5-7

observaiion of harmonic waves 3-23

observe power line-related hum waveform  6-9

Occ BW Measure 13-5

off with Auto Select  3-13

Offsetting 2-13

Outline 2-16 10-7 10-8
Overwrite 5-8 5-15 5-17
page learning function 1-8

Paper Feed 11-4

Paper Size 11-6

Parameter Display 9-6

Parameter except RFL  10-9

Pass/Fail Judgment by Mask 13-6

PDC 13-13
Peak—CF 4-5
Peak—RLV 4-5

Peak search 3-15

Peak Signal 4-4
phase-locked 9-8

PHS 13-11 13-13
Plot Rocation Reset 11-4

Plotter 11-4

Plotter Address 11-6

Plotter Setup 11-4

Pos Peak 5-22 5-23 5-24
Post-trigger 6-11

Power Measurement  13-10 13-12
Power On State 9-9

Pre Ampl 7-8

Pre-trigger 6-11
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Keyword Page Keyword Page
Preamp 2-15 Save Corr Set 2-16
Preset 1-3 Save to Mem Card 10-5
Printer 11-4 Saving to Memory 10-5
Printer Address 11-5 Scroll— 2-6
Printer Setup 11-5 Scroll Step Size 2-6
Prog List 12-4 scrolled and selected  3-13
Protection 10-11 Search 320 43
PTA 12-3 Search Above Below  3-20
PTA Library 12-5 Search Resolution 3-19
PTA Program 12-4 Select Corr 2-16 8-7
PTL language 12-3 Select Dest 12-7

Q)  Quarter Size 11-6 Select Item 9-8

Select Marker No 3-13

R)  Range 2kHz/Div 3-30 Select Mask Table ~ 13-6
RB, VB,SWT Auto  7-4 Select Media 10-10
RBW 7-4 Select Source 12-7
Recall 10-7 Select Temp Table 13-6
Recall Item 10-7 10-9 Selecting a Plotter 11-4
Recall Media 10-7 Selecting a Printer 11-4
Recalling From Memory  10-7 Set Date 9-10
Red 9-8 Set source into Dest 127
Ref 10-9 Set Time 9-10
Ref Level Offset 2-14 Setting Interface 11-7
Ref Level Step Size 2-12 Setting Parameters 321
Ref Line 5-7 Setting Reference Level 2-11
reference marker 3-8 Setting Time Domain ~ 5-26
Rel 3-10 3-12 Setup 13-5
Relative Value 3-12 Setup Corr 2.16 8-7
Remove 12-5 SIGNAL SEARCH FUNCTION 43
resolution 3-19 Signal Tracking 6-13
resolution dB 3-19 Single 6-3
Restart 5-10 5-17 6-18 Single Sweep Mode ~ 6-4
RS-232C interface 11-3 small display 5-9
RS232C Setup 11-7 Source 12-7
Run 12-4 Span 2.3

S) SN 5-19 Spot 3-4
S/N improvement 5-20 spot marker 3-5
Sample 5-22 523 5-24 Start 2-3
sample point 5-24 Start freq 2-5
Save 10-5 Start Point 13-7
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Keyword Page Keyword Page
Step 2-4 Trigger Freerun 5-12
Step Size 2-4 trigger level 6-8 6-11 6-17
Stop 2-5 5-10 5-17 6-18 Trigger Mode 6-5
Stop Continue 5-18 Trigger Source 5-12
Stop freq 2-5 trigger source 6-6
Stop Non-Stop 5-18 Trigger/Gate 6-6
Stop Point 13-7 Triggered 6-6
Stop Print 11-4 Tune 4-4
Storage Mode 5-15 5-17 TV NTSC PAL 6-9
Strage 5-12 5-17 5-18 Type-1 9-6
Sub Trace 5-11 5-14 U) UNCAL 7.6
Sub Trace Write View 5-10 Unit .10
subtracts 5-7 Unlocked 9.8
Sweep Mode 6-3 unlocked mode 9-8
Sweep Time 7-4 User Color 9-7
Swp Contl >-10 User-Definition Operation 12-8
system 9-4
system parameter 9-3 vy v 2-8 2-10
SYSTEM SETTING ~ 9-3 V-Sync 6-9
system variable 12-4 VB/RB Ratio 7-7
VBW 7-7

D threshold 3-20 Vertical synchronizing signal 6-9
Time Gate Function 6-15 Video 6-7
Time Span 12 527 video filter 5-20
Time Template 13-6 13-21 Video Trigger 6-7
Titie 1-11 View 515 517
title edit screen 12-9 VP-800 11-5
Top 5-7
Tr-Time 5.12 W) W 2-8 2-10 2-11
Trace A 5.5 6-18 Wide IF Video 6-8
Trace A on B 5.8 Wide IF Video Trigger 6-8 6-14
Trace B 5.6 write protect 10-10
Trace Calc 5-7
Trace Computation 5-7
trace memories 5-23
Trace move 5-6
Trace Time 5-4 5-12 6-18
Tracking 6-13
Tracking Generator 14-1
Trig Level 6-8
Trig Slope 6-8
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Keyword Page
X) XdBDown mode 13-5
Y) Yes No 12-4
Z) Zero Span 2-7 5-26
Zone Marker 3-4
zone marker 5-28
zone marker width 34
Zone—Span 3-26
Zone Span Point 5-28
Zone Start Point 5-28
Zone Sweep 6-12
Zone Width 34

wwi.valuetronics.com



