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CERTIFICATION

ANRITSU CORPORATION certifies that this instrument has been
thoroughly tested and inspected, and found to meet published
specifications prior to shipping.

Anritsu further certifies that its calibration measurements
are based on the Japanese Electrotechnical Laboratory and
Radio Research Laboratory standards.

WARRANTY

All parts of this product are warranted by Anritsu Corporation
of Japan against defects in material or workmanship for a
period of one year from the date of delivery. In the event of
a defect occurring during the warranty period, Anritsu
Corporation will repair or replace this product within a
reasonable period of time after notification, free-of-charge,
provided that: it is returned to Anritsu; has not been
misused; has not been damaged by an act of God; and that the
user has followed the instructions in the operation manual.

Any unauthorized modification, repair, or attempt to repair,
will render this warranty void.

This warranty is effective only for the original purchaser of
this product and is not transferable if it is resold.

ALL OTHER EXPRESSED WARRANTIES ARE DISCLAIMED AND ALL IMPLIED
WARRANTIES FOR THIS PRODUCT, INCLUDING THE WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE
LIMITED 1IN DURATION TO A PERIOD OF ONE YEAR FROM THE DATE OF
DELIVERY. 1IN NO EVENT SHALL ANRITSU CORPORATION BE LIABLE TO
THE CUSTOMER FOR ANY DAMAGES, INCLUDING LOST PROFITS, OR OTHER
INCIDENTAL OR CONSEQUENTIAL DAMAGES, ARISING OUT OF THE USE OR
INABTT.ITY TO USE THIS PRODUCT.

All requests for repair or replacement under this warranty
must be made as soon as possible after the defect has been
noticed and must be directed to Anritsu Corporation or its
representative in your area.

Copyright @ 1987 by ANRITSU CORP. Printed in Japan.
All rights reserved. No part of this manual may be reproduced in
any form without written permission of ANRITSU CORP.



Note:

1. The instrument is operable on a nominal voltage of 100 to
127 Vac or 200 to 250 Vac by changing the connections on

the power transformer taps.

The voltage and current ratings are indicated on the rear

panel when the instrument is shipped from the factory.

To operate on the other voltage, change the connections on
the power supply transformer. The plate on the rear panel
indicating the voltage and current ratings should be
changed to the appropriate one. Order the plate from
ANRITSU CORP. if needed.

2. In this manual, the power supply voltage and current

ratings are represented by **Vac and ***A, respectively.

3. The relationship between power supply voltage and current

rating is shown below.

**Vac **%3 (Time-lag type)

100 to 127 V T 3.15 A

200 to 250 V T 1.6 A







Composition Of MS2601A Operation Manual

This operation manual consists of 12 sections and

appendixes outlined below.

Composition

Use

SECTION 1 GENERAL

SECTION 2 PREPARATION

SECTION 3 STARTING CPERATICN AND
SIMPLE PERFORMANCE

CHECKS

SECTION 4 CALIBRATION AND
PERFORMANCE TESTS

SECTIONs 1 to 4 describe how prepare
and evaluate the MS2601A (simple
checks or performance tests).

SECTIONs 1 to 3 also give background
information for general cperation of
the MS2601A. .

SECTION 5 OPERATICN

SECTION © MEASUREMENT

SECTION 7 PRINCIPLES OF OPERATION

. SECTION 5 is a detailed description
of the front and rear panel controls
shown in APPENDIX P.

Beginners should read this section
after reading SECTION 3.

. SECTION 6 explains the typical
measurement procedure.

. SECTION 7 explains the MS2601A block
diagram.

SECTION 8 GP-IE GENERAL

SECTION 9 GP-IB ADDRESSES

SECTION 1C GENERAL FORMAT OF GP-IB
DEVICE MESSAGE

SECTION 11 DETAILS OF GP-IB DEVICE
MESSAGE

SECTION 12 PROGRAMMING

These secticons explain the GP-IB
programming for configuring an auto-
matic measurement system by combining
the MS2601A with a perscnal computer
and cother measuring instruments.

APPENDIX A to O

Data for operation manual

P Front and rear panel
controls explanation

The MS2601A front and rear panel draw-
ings and explanation are attached as a
foldout at the end of this operation
manual.
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LEGENDS

WARNINGs, CAUTIONs, and Notes, and footnotes are used in

manual. Their meanings are given below:

Hierarchy

The hierarcy priority is WARNING > CAUTION > Note >

Explanatory footnote.

Definition

WARNING: WARNING is used when there is a personal injury
hazard.

CAUTION: CAUTION is used when the equipment may be
damaged.

Note: Note is used to provide information about

exceptions, corrections, and restrictions.

Explanatory footnote:
Explanatory footnotes provide comments on the
same page as the text, figure or table. They
are referenced by either an asterisk (*) or by

combination of asterisk and numeral






OPERATION KEY REPRESENTATIONS

The operation keys in the descriptions of the operating

procedure are represented as shown below.

Representation example

Meaning

LOCAL SHIFT GP-1B

L1 =] [}

When only a key is shown in the operating
procedure, it means press the key.
Actions performed one or more times, such
as [press several times], [press
continuously], etc. are appended.

{LOCAL]
[SHTIFT] [GP-IB]

As a rule, key representations in the text
are enclesed in [ 1.

Key On SHIFT Lighting of a key lamp is represented by
lamp E .
SHIFT .
Off Turning off a key lamp is represented by

o

0.
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SECTION 1

GENERAL
This section outlines the MS2601A Spectrum Analyzer,

standard composition, options, application parts, peripheral

equipment, and specification.
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Product Outline

The MS2601A Spectrum Analyzer has a wide bandwidth
from 10 kHz to 2.2 GHz which includes the video band. A
synthesized system is used for the local signal. Also,
since an automatic calibration function is built in,
measurement error is reduced to 1/3 of conventional
Anritsu spectrum analyzers and very accurate measurements
are possible. The MS2601A operability is furthered by use
of a zone marker, a zone marker sweep, a frequency axis
scroll, a unique new counting method, and a PMC (Plug-in
Memory Card) which simplifies the measurement. Moreover,
since PTA (Persconal Test Automation) can be built in, a
high-speed automatic measuring system can be configured

easily.

Therefore, the MS2601A is very suited to productions

line for various components and electronic devices.

The MS2601A has alsc a guasi peak (QP) detector to

measure the EMI from data processing equipment.

[ Applications

The MS2601A can be used for develcopment, adjust-
ment, inspection, and maintenance of electronic

components and devices in:

AM, FM mobile radio equipment

. MCA, personal radio equipment

. Satellite broadcasting, TV eguipment (tuners,
converters, etc.)

. Data processing equipment such as personal
computers for EMI (Electro-Magnetic Interference)

measurement



1.2 Equipment Composition

This paragraph explains the MS2601A standard composi-

tion and options.

1.2.1 Standard composition

Table 1-1 lists the MS2601A standard composition.

Table 1-1 Standard Composition

ITtem No. oty. Remarks
Instrument 1 MS26012 Spectrum 1
Analyzer
Accessories 2 50 Q0 coaxial cable 1 Approx. 1 m long
supplied {S-5DWP*5D-2W+S—-5DWP)

3 50 © coaxial cable 1 Approx. 1 m leng
(BNC=-P*RG-55/U*N-F)

4 PMC 1 SRAM*-type plug-in memory
BS32C1-A-30 card {PMC) for MSZe(IA
external memory, 32 kbyte
memory
5 Power cord 1
6 Fuse 1 set *kEp 2
7 Operation manual 1

*SRAM: Static Random Access Memory



1.2.2 Options

Table 1-2 lists the MS2601A options sold separately.

Table 1-2 Options
Option No. Name Qty. Remarks
cl PTA package 1 PTA (Personal Test Automation) is a
(or 04) perscnal cemputer function enabling

high-speed calculaticn and control
which is directly connected to the
measuring system.

It is programmed in the high level
language PTL (Personal Test Automa-
tion Language) .

PTA operation manual 1
Keyboard 1 Program entry and editing is
{Option ©1 only) performed via keyhoard.
This is not provided in Option 04
D2* R5-232C interface 1 Remote control by handheld computer
package
RS=-232C interface 1

operation manual

* FEither RS5-232C interface (Opticn 02) or GP-IB



Application Parts and Peripheral Equipment

Table 1-3 lists the application parts and Table 1-4

lists the peripheral equipment.

Table 1-3

Application Parts

All are sold separately.

Name

Use/configuration

Remarks

Protective covers

For protecting front panel x 1

For protecting rear panel x 1

Covers cannot be
used together
with front handle
Order No.: B0O025

Front Handle kit

Order No.: B0038

Rack mount kit

Mounting in rack

For details see
Appendix D (9).

Order No.: B0215
Carrying Case Hard-case for transportation/ Order No.: B0O213
with caster
Hard-case for transportaticn/ Order No.: B0214
without caster
Carrying Bag Soft~case for transportation/ Order No. B0225
with caster
Soft-case for transportation/ Order No. B0226

without caster

MPE40A Divider

This is used to branch part of
the transmitter cutput. The
branched ocutput is attenuated
by approx. 40 dB.

For details see
Appendix D (1)},

MP520A/B/C/D CM
Directional Coupler

For measuring transmitted power
and spuricus poweyr

For detalls see
Appendix D (2).

MPS2GA/B/C/D/G
High-pass Filter

For eliminating the fundamental
wave and measuring spurious

For details see
Appendix D (3).

MP614A 50 { +> 75 Q
Impedance Transformer

This is used when the impedance
of the DUT is 75 §.

For details see
Appendix D (4).

MP612A RF Fuse Holder

This protects the input circuit
from high power.

For details see
Appendix D (5).

PG201 FET FProbe
(Tektronix)

This is used for in-circuit
measurement.

MP752A/B Nonreflective
Termination

This is used for nonreflective
termination of the RF signal
leoad.

For details see
Appendix D (6).




Table 1-4

Peripheral Equipment

Name

Use/configuration

Remarks

Cable

Cables for measurement and for
interfaces are available.

For details see
Appendix D (7).

PMC
BES128C1-B-56

This is the SRAM-type plug-in
memory card {PMC) for the

MS2601A external memory. The
memory capacity is 128 kbytes.

For details sece
hppendix D (8).

PMC
BS32C1-A-30

This is the SRAM-type plug-in
memory card {PMC) for the

MS2601A external memory. The
memory capacity is 32 kbytes.

For details see
Appendix D (8).

Packet V Personal
Technical Computer

This is used as a controller to
configure an autcmatic measur-
ing system via GP-IB or RS-232C
interface.

For details see
Appendix E.

DPR7713B Printer

Peripheral equipment for Packet
V; direct plctting

With GP-IB
interface

GD9411 Plotter
{Graphtec in Japan)

Peripheral equipment for Packet
V; direct plotting

With GP-1B
interface

MHO680A Tracking This is used for direct measure- TFor details see
Generator ment of the transmissiocon Appendix XK.
chaacteristic.
MH(G37A BCD Converter This can be controlled by the For details see
PTA or personal computer via Appendix F.
GP-IB. This is used forx
controlling jigs.
MS010A Multi-function This can be controlled by PTA For details see
selector or personal computer via GP-IB. Appendix G.
Tt is used with various types
of scanner,
UA-455A Video Plotter This hard-copies measured For details see
results from the MS2601A CRT. Appendix H.
MHG648A Pre-amplifier Thig ig used to amplify For details see
extremely low-level signals Appendix T.
for measurement,
This is used as signal generatocr For details see

MG6E55A Synthesized
Signal Generator

for testing radio equipment.

Appendix J.

1-5



Table 1-4 Peripheral Equipment (cont'd)
Name Use/configuration Remarks
Antenna MP534A Dipole Antenna: For details see
25 to 520 MHz Appendix L.
MP651A Dipole Antenna:
470 to 1700 MH=z
MP635A Log-periodic Antenna:
80 to 1000 ME=z
MP636A Log~periodic Antenna:
300 to 1700 MH=z
MP414B Loop Antenna:
0.009 to 30 MH=z
MP415B Rod Antenna:
0.009 to 30 MH=z
MZ126A Band Selector This supplies the band switching For details see
signal and power when using Appendix L,
the MP414B Loop Antenna or
MP415B Rod Antenna.
MZ144A Battery Pack This is an external power supply For details see
for field use. Appendix M.
MZ145B DC-DC Converter
Artificial Mains
Network
MN423B This is used to measure the For details see
MN424B conducted interference EMI. Appendix N.
MN4258




1.4 Specifications

The MS26012 specifications are listed below.

<Frequency>

B Measurement range

10 kHz to 2.2 GHz

B Setting range
0 to 2210 MH=z

B Setting mode
Center-span, Start-span
B Center frequency

. Readout accuracy
+ (100 Hz +2% of freguency span + tuning
frequency x reference frequency accuracy)
Frequency span >10 kHz, after automatic

calibration

. Resclution 20 Hz

B Start frequency

. Readout accuracy

Same as center frequency readout accuracy

. Resolution 20 Hz

B Fregquency span

. Setting range
1 kHz to 2000 MHz (1-2-5 sequence) and 2-digit,
and 0 kHz settings

. Readout accuracy <12%



B Resolution bandwidth

. 3 dB Bandwidth

30 Hz to 1 MHz variable in 1, 3 sequence
. Accuracy +20%
Selectivity
£15:1 (60 AB/3 dB bandwidth ratio)
B Stability

Residual FM
<20 Hzp-p/0.1 s (frequency span £500 kHz)

. Drift
€300 Hz/min. {(frequency span =500 kHz, 1 hr after

power-on, constant ambient temperature)

B Sideband ncise
<-80 dBc (resoclution bandwidth 100 Hz, video
bandwidth 1 Hz, 10 kHz away from signal)

B Reference oscillator

Freguency 10 MHz
Stability
Starting characteristics: =315 X 10_8 {20 min.

after power-on with frequency 1 hr after power-on

as reference)

Aging rate: =t2 x 10_8/day, €3l x 10_7/year
(referred to frequency after 24 hr operation)

Temperature characteristic: =15 x lO_8 (0° to

50°C referred to frequency at 25°C)

External reference input
Frequency: 10 MHz
Level: 2 to 5 Vp-p



B Marker

. NORMAL

Indicates marker pcint frequency

Readout accuracy: Same as center freguency

accuracy

. A (delta)

Indicates frequency difference between two marker

points

Readout accuracy: Same as frequency span

accuracy

.  Count
Indicates receiving signal freguency on the

marker

. Resolution
1, 10, 100 Hz, switchable

. Accuracy
Readout frequency x reference oscillator

frequency accuracy +(2 counts or 20 Hz)

<Amplitude>

B Measurement range
-130 to +20 dBm

B CRT display range

. Scale
Scale line at top of screen is reference level
Vertical axis 8 divs at 10 dB/div
10 divs at other dB/div



LOG display
10 dB/div: reference level -70 dB
5 dB/div: reference level -50 dB
2 dB/div: reference level =20 dB
1 dB/div: reference level -10 dB

LIN display

10%/div of reference level (units V)

Linearity

After automatic calibration (resolution bandwidth

100 Hz to 1 MHz)

LOG: *1 dB for 0 to -70 dB (10 dB/div,

resolution bandwidth 100 Hz to 100 kHz)

+0.5 dB for 0 to -50 dB (5 dB/div)
+0.3 dB for 0 to -20 dB (2 dB/div)
+0.2 dB for 0 to -10 dB (1 dB/div)

LIN: +3% of reference level (full scale)

Frequency response
<x0.5 dB (100 kHz to 2.0 GHz, input ATT 20 dB,

temperature range from 20° to 30°C)

Reference level accuracy

Setting range
LOG: +20 to -100 dBm (resolution 0.1 d4B)
LIN: 2240 mV to 2.2 uv

Accuracy
After automatic calibration (frequency 50 MHz,
frequency span <2 MHz; resolution bandwidth,
video bandwidth, sweep time and input attenuator
settings in AUTO)

+0.3 dB (0 to -50 dBm)

<
<10.75 dB (+20 to -70 dBm)

Resolution bandwidth switching deviation

gtO.B dB {after automatic calibration)



Dynamic range

Average noise level
<-120 dBm (resolution bandwidth 300 Hz, video
filter 1 Hz, frequency 1 MHz to 2 GHz)

2nd and 3rd harmonics
<-75 4B (input level =30 dBm, input attenuator
0 dB, freguency 5 toc 800 MHz)

Residual response
<-100 dBm (frequency 2500 kHz, input attenuator
0 dB, input 50  termination)

Marker

NORMAL

Displays marker position level

A [(delta)

Displays level difference between two markers

Video bandwidth
1 Hz, 10 Hz, 100 Hz, 1 kHz, 10 kHz, 100 kHz, OFF

Level units
dBm, dBpVv, dBmV, V, dBuV (emf), dBuvV/m

0P detection

6 dB bandwidth
200 Hz, 9 kHz, 120 kHz

Electrical charging time constant
45 ms (6 dB bandwidth 200 Hz, frequency range 10
to 150 kHz)
1 ms (6 dB bandwidth 9 kHz, 120 kHz, frequency
range 150 kHz to 1 GHz)



Electrical discharging time constant
500 ms (6 dB bandwidth 200 Hz, frequency range 10
to 150 kHz)
160 ms {6 AB bandwidth 9 kHz, frequency range
150 kHz to 30 MHz)
550 ms (6 dB bandwidth 120 kHz, frequency range
30 MHz to 1 GHz)

Mechanical time constant
160 ms (6 dB band width 200 Hz, 9 kHz, fregquency

range 10 to 30 MHz)
100 ms (6 dB bandwidth 120 kHz, frequency rande

30 MHz to 1 GHz)

B RF input

. Impedance
VSWR <1.5 (50 €, ATT 210 dB, frequency 230 kHz)

Maximum input
+25 dBm (ATT 210 4B), 50 Vdc

B RF input attenuator

. Attenuation
0 to 50 &B, 10 dB steps

Switching accuracy
+1 4B (100 kHz to 1.5 GHz),

$2.0 dB {1.5 to 2 GHz)

<Sweep>

B Time
50 ms to 100 s variable
Variable in 1, 1.5, 2, 3, 5, 7 second step

sequence



B Trigger
FREE RUN, LINE, VIDEC, SINGLE, EXT TRIGGER

B Sweep range
Normal: Entire range swept
zone marker sweep: Range indicated by zone marker

swept

<CRT display>

M CRT

6 inch, magnetic deflection (amber)

B Display items
Scale (grid), waveform data, setting conditions,

menu, functions

B DNisplay method
Digital storage, 2 channels (A and B)

Horizontal axis 501 points

B Direct plotting
Data on CRT screen hard-copied onto plotter or

printer via GP-IB

B Calibration

. ALL CAL
LEVEL CALl, LEVEL CAL2, FREQ CAL calibrations

. LEVEL CAL1
Total level, LOG scale linearity error

calibrations

. LEVEL CALZ2
Resolution bandwidth switching deviation,

reference level deviation calibrations

. FREQ CAL

L0 frequency error, resolution bandwidth center

frequency error calibrations
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@ Function memory
Internal memory: 6 setting conditions
PMC (32 kbytes): 12 setting conditions, measured

waveform

<External control>

B GP-IB functions
All functions except power switch, INTENSITY, PMC

management, direct plotting, and GP-IB address

controllable
Interface: SH1, AH1, T6, L4, SR1, RL1, PPO, DCI1,
DT1, CO

<External output>

B TG cutput
. FIRST LOCAL
Frequency: 2.5214 to 4.7214 GHz

. SECOND LOCAL
Frequency: 2.5 GHz

M X-Y-Z axes
X-axis output: Left end 0 V to right end approx.
10 v
Y-axis output: Bottom 0 V to top approx. 1 V
Z-axis output: TTL level

B Check output signal

Frequency 50 MHz
. Output level -2 dBm
.  Output impedance 50 Q
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B IF OUTPUT
Frequency 3.6 MHz

Output level
0 dBm {at reference level line on screen)

Ooutput impedance 50 Q

B Video output

Composite, separate

Bl Probe power supply
Power supply : +5, +15, -15 V

<Dc operation>

B Dc power supply
Dedicated battery pack MZ144A or Dc-Dc converter

MZ145B)

<External memory>

B PyMC*
Memory card SRAM** card BS32Cl1-A-30
Dimensions 85.6H x 54W x 3.5D mm
. Storage capacity 32 kbytes
Power supply Built-in back-up battery

* PMC: Plug-in~Memory Card
*%* GSRAM: Static Random Access Memory



<General specifications>

B Operating temperature range 0° to 50°C

B Power reguirement *%y +10% or -15%, 50/60 Hz

B Power consumption £145 va

B Dimensions and weight
177H x 284W x 451D mm, =18.5 kg

<Option 01 (or 04)>

| | PTA
Software
PTL high level language software: ROM base
Keyboard 1 (Option 01 only)

<Option 02>

B RS-232C interface

Baud rate 1200 baud

=
|
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SECTION 2

PREPARATION

This section explains the preparatory work before using the
MS2601A Spectrum Analyzer and precautions relating to: (1)
installation, {(2) power supply, (3) storage, (4} re-packing and
transportation. For the GP-IB cable connections, address

setting, etc. see Section 8.
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2.1 1Installation Precautions

This paragraph describes the MS2601A Spectrum Analyzer
General installation precautions and mechanical assembly

when mounting it in a rack.

2.1.1 Installation site environmental conditions

The MS2601A operates normally at ambient temperatures
of 0° to 50°C. However, for best performance, do not use

or store it where:

. It may be subjected to strong vibrations
. It may be exposed to damp or dust
. It may be exposed to direct sunlight

. It may be exposed to active gases

To maintain stable for a leong time, in additiocn to
meeting the conditions listed above, the MS2601A should be
used at stable room temperatures and where ac line voltage

fluctuations are small.

CAUTION
If the MS2601A is used at room temperature after being used
or stored at a low temperature for a long time,
condensation may occur inside the instrument and may cause
short circuits. Always ensure that the MS2601A is

thoroughly dry before turning on the power.




o o 210 cm

AN

L ]
[ L]
777777 5%

Built-in fan

NN\

Ir I

R
\\\\\\\ Do not use instrument
//////>< ‘ on its side.

pa B N

7 1]
00000007

Fig. 2-1 Fan Clearance

(1) Fan clearance

To suppress any temperature increase inside the
MS26012, a cooling fan is mounted on the rear panel as
shown in Fig. 2-1. Leave a space of at least 10 cm
between the rear panel and walls, peripheral devices,
obstructions, etc. so that the air flow is not

ohstructed.



2.1.2 Rack mounting

When mounting the MS2601A in a rack, the optional rack
mounting kit is necessary. Order the rack mounting kit by

using the order number given in Table 1-3.

The mounting instructions are supplied with the kit.

2.2 Power Supply Safety Measures

The MS2601A operates normally on a **Vac +10%/-15%,
50/60 Hz power supply.

However, supply ac power only after taking precautions

against the following hazards.

Electric shock
Damage due to the abnormal voltage

Earth current

Therefore, observe the following safety measures

before supplying ac power.

2.2.1 Power cord polarity

Since the 3-pole (ground-type 2-pole) power cord is
connected to the live line (L), neutral line (N), and
ground line, the MS2601A is designed so that the power
supply polarity is always matched when the plug is inserted
into a 3-pole (ground-type 2-pole) supply outlet,

Ground side
Live side

**% yac ®(x=Tive line
power supply ! # t “>\$

I

* *VAcf ey=DNeutral line G

Lo N :

e ";I.

u '
® = Ground 1

: E
TR line‘\\*h__ Ground line

3-pole ac outlet
{(ground-type 2-pole)

Fig. 2-2 Three-Pole Power Cord Plug and Outlet
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2.2.2 Grounding
(1) Grounding frame ground (FG) terminal

When a 3-pole ac outlet (Fig. 2-2) 1is not
available, ground the FG terminal (Fig. 2-3) directly
to earth potential.

FG terminal

xxy  HFTH*a

Fuse holder

=)

Fig. 2-3 Grounding (FG) Terminal



(2) Grounding by 3-pole ac outlet

If a 3-pole (ground type 2-pole) ac outlet is
available, the MS2601A frame is connected tc earth
potential when the power cord is plugged into ac
outlet and the FG terminal does not have to be

grounded.

2.2.3 Fuse replacement

The standard system is supplied with the fuses shown

in Table 1-1. The two fuses shown in Fig. 2-3 are rated at

kdckp

When a fuse blows, locate and correct the cause of the

trouble before changing the fuse.

WARNING

1. Before replacing a fuse, turn off the power switch and

unplug the power cord from the ac outlet.

There is an electric shock hazard if a fuse 1is

replaced while the power on.

2. Before turning on the power after replacing a fuse,
check the protective grounding described in paragraph
2.2.2 and check that the ac supply voltage is
suitable. There is an electric shock hazard if the

power is turned on without the protective grounding.

If the ac supply voltage is unsuitable, the equipment
may e damaged.




The fuse replacement procedure (Fig. 2-3) based on the

above safety measures, is described below.

Step Procedure

1 Set the POWER switch on the front panel to OFF and

unplug the power cord from the ac outlet.

2 Turn the fuse holder counterclockwise and remove the

cap, together with the fuse.

3 Remove the blown fuse from the cap and replace it with

the spare fuse.

4 Refit the cap and turn it clockwise until it will turn

no further.

CAUTION

If the fuse blows again after replacing it, check that the
replacement is of the same type, rated voltage and current,

as the criginal.

If the fuse is not the same type, it may not fit the
holder, contact may be poor, or the fusing time may be too

long.

If the rated voltage and current of the replacement fuse
are too high and trouble reoccurs, the new fuse may not

blow and the instrument may catch fire.

Set the power to ON after step 4 above.

For the power supply connection procedure, see SECTION



2.3 Storage Precautions

This paragraph describes the precautions to take when

storing the MS2601A for a long time.

2.3.1 Precautions before storage
1. Wipe any dust and fingermarks off the cabinet.

2. Check the performance as described in SECTION 4 and
check that the MS2601A operates normally.

3. The maximum and minimum storage temperature range is

60° to -20°C. The maximum humidity is 90%.

2.3.2 Recommended storage conditions

In addition to meeting the conditions listed in
paragraph 2.3.1, the MS2601A should preferably be stored

where:

1. Temperature is 0° to 30°C
2. Humidity is 40% to 80%

3. Temperature and humidity are stable

Before using the MS2601A after storage, check the

performance as described in SECTION 4,



2.4 Repacking and Transportation

When transporting the MS2601A over long distances,

observe the precautions described below.

2.4.1 Repacking

Use the original packing materials. If the original
packing materials were thrown away oOr destroyed, repack the
M52601A as follows:

1. 1Install the protective covers (sold separately, order

No. B0025) over the front and rear panels.
2. Wrap the MS2601A in plastic or similar material.

3. Obtain a cardboard, wood, or aluminum box 10 to 15 cm
larger than the MS2601A on all sides.

4. Put the MS2601A in the center of the box and fill the

surrounding space with shock absorbent material.

5. Secure the box with twine, tape, or bands.

Note:

It is easy to repack the MS2601A if the original packing

materials are saved.

2.4.2 Transportation

Transport the MS2601A under the storage conditions

recommended in paragraph 2.3.2.



SECTION 3

STARTING OPERATION AND SIMPLE PERFORMANCE CHECKS

This section describes the handling and simple performance
checks at the start of operation of the MS2601A Spectrum

Analyzer.

The starting description is centered about turning the
power on, and the CRT display. The purpose of the simple
performance checks is to quickly and easily check the basic
operation and performance of the MS2601A so that only the
minimum number of items are checked. When more detailed
checking is necessary, test the performance as described in

SECTION 4,
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3.1

3.1.

1

Power On and CRT Display

POWER ON/OFF

Before turning on the power, ground the MS2601A as
described in paragraph 2.2, then plug the power cord into

the ac power inlet.

WARNING
If the power is turned on without grounding the instrument,

there is a danger of electric shock.

When a 3-pin (2-pin ground type) ac outlet is not avail~
able, before supplying power to the MS2601A, always connect
the rear panel frame ground (FG) terminal or the ground

terminal of the accesscry power cord to earth potential,




Ac power inlet: Plug the power cord
into this inlet.

MS2601A rear panel

Frame ground terminal: To prevent electric
shock, connect this terminal to earth potential.

Fig. 3-1 Rear Panel Power System Layout



CAUTION

If the ac line voltage is incorrect, the instrument may be

damaged. Before turning on the power, check that the ac
+10%

line voltage is within the specified value (** V _15%).

| -B= ON: Wher the pushbutton is pressed,
the switch is set to the POWER ON position
and power is supplied to all the circuits
and the MS2601A is ready for operation.

~ A OFF: When the pushbutton is pressed
when it is in the ON state, it pops out
and the switch is set to the POWER OFF

state.

Fig. 3-2 Front Panel POWER Pushbutton Switch

The correct procedure for connecting power to the

MS26012a is described below.



Power connection procedure

Step Procedure

1 Before connecting the power cord to the ac outlet,

check that the ac outlet voltage is correct.

2 After checking that the front panel POWER switch 1is

set to the OFF position, connect the power cord to the

ac inlet.

3 Set the front panel POWER switch to the ON position.

3.1.2 CRT display setting parameters

When the power is turned on, the MS2601A automatically
resets the function setting parameters set when the power
was turned off previously whether or not the PMC* 1is
installed. Consequently, if the power-off settings were
the MS2601A initial display setting, they will be reset

when the power is turned on again.

Otherwise, the initial display set parameters are only

set when:

1. The power is turned on when the backup to the built-in

RAM** is faulty.

2., TINITIAL] key (Fig. 3-3) is pressed after the power

has been turned on.

3. The power is turned on and the keys [RECALL]IT 0] are
pressed in order after the initial setting has been

changed to new set parameters.

When the MS2601A power is turned on, if the parameters
set when the power was previously turned off is not needed,
press the FINITIAL] key, then set the objective function

parameters after the MS2601A has been initialized.



The CRT initial display setting is shown in Fig. 3-4,

Note:

When the power is turned on, the parameters set when the
power was previously turned off are displayed at the top
and bottom of the CRT scale as shown in Fig. 3-4. For
example, the functicns for which data can be entered
from the data knob or numeric/unit keys are displayed in
highlighted characters, such as MKR. The setting
parameters or measurement data are displayed to the
right of the highlighted characters and colon {:).
However, since only MARKER(1l) is always displayed at the
menu display when the power is turned on, MKR is high-
lighted although the marker entry mode was not set when

the power was previously turned off.

MS2601A

R
:

MEMORY  wexeproomm

SAVE RECALL QP/UNIT TRIG

1 O] —] ~ &

Fig. 3-3 Keys for Reproducing the Setting Parameters

*PMC: Plug-~in Memory Card **RAM: Random Access Memory
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Fig. 3-4 CRT Display in Initial State {(Initial Setting)



When the [INITIAL] key is pressed, the MS2601A setting
parameters are initialized (Fig. 3-4). However, GP-IB
ADDRESS, UNIT (level units) , and ANTENNA do not change.
The MARKER {1) menu is displayed and the MS2601A enters the

marker entry mode.

[ | The characters MKR at the top left corner of the CRT
(Fig. 3-4) are highlighted. Since this highlighted
display indicates that marker function entry is
possible (equivalent to pressing [MARKER] key), the

zone marker* can be moved by using the data knob.

[ ] Each time data is entered from the numeric/unit keys
or the data knob during data entry, the value of that
data is displayed on the CRT. For example, when the
[REF LEVEL] key is pressed, RL; is highlighted and the
data entered at the right of RL: is displayed as it is

entered.

The CRT display parameters listed around the edge of

the screen in Fig. 3-4 are described in Table 3-1.

Table 3-1 CRT Dbisplay Setting Parameters

Setting display on CRT

Description
Initial/other setting Range/setting mode
RL: 0.0 dBm -100.0 dBm to . RL: 0.0 dBm display at initial
When [REF LEVEL] key +20.0 dBm setting indicates Reference
pressed: (0.1 dB steps) Level: 0 dBm.
RL: . The top line of the CRT scale

is the RL line.

<Entry order>

REF LEVEL

Numeric/unit keys or
data knob




Table 3-1

CRT Display Setting Parameters ({Cont.)

Setting display on CRT

Degcripticn

Initial/other setting

Range/setting mode

MKR: 1100 MHz
After [MARKER] key
pressed:

Normal marker
selection
MKR:

. & marker selection
AMKR :

. CCUNT ON {normal
marker) selection
FREQ:

. COUNT ON (A marker)
selection
AFRO

NORMAL (normal marker mode)

The current marker is moved to the largest trace
within the zone marker* of the currently-written
channel and the frequency and absolute level at
the marker position are digitally displayed on
the CRT. 1In Fig. 3-4, since nothing is ceonnected
to the input connectors, only the internal noise
of the MS2601A is measured,

Because the maximum point within the zone may not
be at the center of the CRT, the marker frequency
is moved up and down 1100 MHz by shifting the
noise peak.

A marker mode

when the [F2] key is pressed when the MARKER (2)
menu is opened and NORMAL marker is selected, the
current marker position becomes the reference
marker and the frequency and level differences
become 0. Then, current marker is moved by the
data knch and the difference between two points
(frequency difference or level difference) 1is
found.

Fregquency count mode

When the [SHIFT] [COUNT] keys are pressed in
order, the frequency of the signal at the marker
position is counted at a 1 Hz, 10 Hz, or 100 Hz
resolution.

71f the marker is the normal marker, the counted
freguency is displayed as the marker frequency.
If the marker is the A marker, the difference
between the counted freguency and the reference
marker frequency is displaved.

* The zone marker is a dotted frame displayed on the CRT. At initialization,

it is positioned at the center of the CRT. The current market is placed

at the largest point within this zone. In Fig. 3-4, the freguency and

level of the current marker within the zone are 1100 MHz and ~72.38 dBm.



Table 3-1 CRT Display Setting Parameters (Cont.)

Setting display on CRT

Initial/other Range/setting mode pescripTion
setting
104B ... [F1l] key . LOG scale mode . The 10 dB display at initializa-
5dB ... [F2] key 10 dB/S5 dB/2 &B/ tion shows that the CRT vertical
2dB ... [F3] key 1 dB scale is 10 dB/div LOG scale.
148 ... [F4] key
LIN ... [F5] key . LIN scale mode The dB/div value shown at the
left is set by using the [F1} to
The LOG 10 4B/div [F4] keys.
vertical axis
scale has 8 divi- The LINEAR scale is set by using
sions; all the the [F5] key.
other scale set-
tings have 10 <Entry order>
divisions.
SHIFT SCALE — —
=] [ "=~ |° =
AT104B ATOdB . AUTO mode The AT20d4B display at initiaii-
ATOAB AT10dB 0 dB/10 dB/20 dB/ zation shows that the INPUT
AT20dB AT20dB 30 dB ATTENUATOR (abbreviated ATTEN
AT30dB AT30dB Set with {F1] the or AT) is set to 20 dB in the
AT40dB key. AUTC mode.
AT50dB

. MANUAL mode
0 dR/10 dB/20 dB/
— ———" 30 dB/40 4AB/50 dB

AUTO MANUAL Raise or lower in

mode mode 10 dB steps with
the [F5] key or
[Fre] key.

. When ATTEN is set in the MANUAL

mode,

the line under the

characters [AT] on the CRT
shows that the ATTEN setting
is in the MANUAL mcde.

<Entry order>

ATTEN

F1

000
!

3
F6e 3
=3




Table 3-1 CRT Display Setting Parameters (Cont.)

Setting display on CRT

Initial/other Range/setting mode Jeseriprion
setting
ST50ms ST50ms . AUTO mode . The ST70ms display at initiali-
S o S 50 ms to 100 s zation shows that the SWEEP
Set with the [F1] TIME (ST) is set to 70 ms in
ST100s §T100s key. the AUTO mode.

. MANUAL mode
50 ms to 100 s
S—— Set in the 1-1i.5-

. When ST is set in the MANUAL
mode, the line under the
characters [ST] on the CRT

. Channel &
. Channel B

AUTO MANUAL 2-3-5~7 time shows that the ST setting is
mode mode seqguence with the in the MANUAL mode.
[F5] key or in
reverse corder with <Entry order>
the [F6] key.
 mmann | | ——
F1l 3| ~ |F6 —3
 m—  m—
W:A .... [F1l] key Digital storage . W:A display at initialization
W:B .... [F5] key memory channel: shows that the WRITE (W)

destination memory of the input
waveform currently being swept
is channel A (A).

. WRITE (W) destination memory:
For channel B (B}, after the
[SHIFT] [TRACE] keys are pressed
in order, B-WRITE CN is selected
by using the [F5] key.

<Entry order>

SHIFT TRACE

(=] [&]

Fi

1l
l

 m— |
F6 =
—




Table 3-1

CRT Display Setting Parameters (Cont.)

Setting display on CRT

Initial/other Range/setting mode Jeseription
setting
S D:PK B Trace detecticn . D:PK display at initialization
U D:SMP mode shows that the trace detection
B D:DIP mode is Positive Peak Detection
PK {Positive Peak) (PK) .
T SMP (Sample)
R DIP (Negative . Positive peak detection ...
A Peak) PK is selected with the ([F3]
C key.
E . Negative peak detection ...
DIP is selected with the [F3]
T B VWrite mode key.
R D:MAX . Sampled value detection ...
A D:AVR SMP is selected with the [F3]
C MaX key.
E AVR . MAX HOLD ... MAX is selected.
. AVG ..., ... AVR is selected.

<Entry order>

SHIFT SuB TRACE TRACE

=] (5] = [4] "=

MARKER =
(1) F1 [
—_— fr—
e—
MKR—CF / —
_ F2 =
MKR— —
REF
L —
PEAK F3 —3
SEARCH —3
NEXT —
PEAK A=
—  m—
MIN
SEARCH s =
MARKER \ —
2 — —
F6
—

In the MS2601A, when the FUNCTICN section [MARKER]
key, the MENU selection keys, [LIST], [SAVE], or
[RECALL] key is pressed, a menu is displayed on the
right side of the CRT.

To execute one of the measurement functions indicated
by the menu items, select the function soft [Fl] to
[F6] key corresponding to the item.

The MARKER (1) is always displayed at the menu display
when power is turned on as shown in Fig. 3-4, which
are eguivalent to pressing the [MARKER] key.

MXR is highlighted at the top left corner of the CRT
to indicate that the marker function entry is ready.
Wwhen the data knob is turned so that the zone marker
is positioned at the required measurement zone, the
maximum level and frequency within the zone can be
measured (see soft key functions table in Appendix P
of this manual).




Table 3-1

CRT Display Setting Parameters (Cont.)

Setting display on CRT

Initial/other . Description
. Range/setting mode
settlng
A  VB10CkHz Video bandwidth The VB 100 kHz display at
U VBE100HZz setting values initialization shows that the
T VB1kHz video bandwidth (VB) is set to
o] VB10kHz AUTO mode 100 kHz in the AUTO mode.
100 Hz The AUTO mode is set with the
1 kHz [F1] key.
M VBlEz 10 kHz When the videc bandwidth is set
A VB10Hz 100 kHz in the MANUAL mode, the line
N iElOOHz under the characters [VB] on
U VBlkHz . MANUAL mode the CRT shows that the VB
A EEIOkHz 1 Hz setting is in the MANUAL mode.
L VB100kH=z 10 Hz In the MANUAL mode, the set
Z OFF - 100 H=z value is increased and
1 kHz decreased by using the [F5]
10 kHz and [F6] keys.
100 kHz
- OFF - <Entry order>
SHIFT VID BW — i
F1 | ~ F3 =2
Cﬂ' [ 7 — —
A RB1MHz Resolution bandwidth . The RBRIMHz display at initiali-
U RB30Hz setting values zation shows that the resolution
T RB1C0OH=z bandwidth (RBR} is set to 1 MHz
0 RB300H=Z . AUTO/MANUAL mcdes in the AUTO mcde.
RB1kHz 30 Hz The AUTO mode is set by using
RB3kHz 100 Hz the [F1l] key.
RB10OkHz 300 Hz When the resolution bandwidth
RB30kH=z 1 kHz is set in the MANUAL mode, the
RE100kHz 3 kHz line is under the characters
RB300kHz 10 kH=z [RB] on the CRT shows that the
30 kHz RB setting is in the MANUAL
100 kHz mode.
M RB30Hz 300 kHz In the MANUAL mode, the set
A RB10OH=z 1 MHz value is increased and
N  RB300Hz decreased by using the [F5] and
U RElkHz In the MNUAL mode, [F&] keys.
A RB3kHz the RB is set in
L RB1OkHz the 1-3 frequency <Entry order>
RB30kHz sequence shown in
RB10OKHzZ the left. e — L =
RB300kHz =1 B —
REI1Mz




Table 3-1

CRT Display Setting Parameters

(Cont.)

Setting display on CRT

Initial/other Range/setting mode Description
setting g g
SP: 2200MH=z 1 kHz teo 2200 MH=z . The SP:2000MHz diplay at

When [SPAN] key

pressed: .

SP:

Span can varied
from 1 kHz to
2000 MHz in the
1-2-5 frequency
sequence with the
step keys.

Zero span setting
is used as fixed
frequency tuning.

. One scale division
{frequency/div) is
1/10 of displayed
value.

[ ]

initialization shows that the
frequency span is 2200 MHz.

Fig. 3-4 shows the CF/SPAN
mode. The sweep center
frequency (CF} is 1100 MH=z
and the sweep width from the
left to the right of the CRT
is 2200 MHz,

There are 501 measurement
points on the horizontal axis.
The sweep start peint (left
end of CRT) is point 0, the
sweep center pocint is point
250, and the sweep end point
(right end of CRT) is peint
500.

<Entry order>

SPAN
Numeric/unit keys,

data knob, step keys

Note:

The SPAN step key can be
operated separately from
the [SPAN] key.
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Table 3-1 CRT Display Setting Parameters (Cont.)

Setting display on CRT

o Description
Inlt%al/other Range/setting mode
setting

CF:1100MHz . CF 0 Hz to . CF:1100MHz displayed at

After the [SHIFT] 2210 MHz initialization shows that the

[FREQ MODE] keys center frequency is 1100 MHz.

are pressed in

crder:

. CENTER selected . SF: 0 Hz to . Fig. 3-4 shows the CF/SPAN
with [F1] key 2210 MH=z mode. The sweep width from
CF: the left to the right of the

. 5S5: 0 to 2210 MHz CRT is 2200 MHz and the sweep

. START selected (Minimum step center frequency (CF} is
with [F2] key 20 Hz) 11C0 ME=z.
SF:

. Setting resolu- <Entry order>

. STEP SIZE tion: 20 Hz FREQ
selected with Numeric/unit keys or
[F3] key data knob
S5:

CF.5F.S5 selection and SS entry

SHIFT FREQ MODE

(=] =] [

—
F3 3
—

Il
!

In addition to the CRT display described above, when
the [F2] key (ALLCAL) is pressed after the [CAL] key, the
message CALIBRATING is displayed. In the MANUAL mode, if
the SWEEP TIME is very fast, the message UNCAL 1s
displayed. When the MS2601A enters an inadequate state, a
message such as UNCAL is displayed at the top of the CRT.
These messages are described in paragraph 3.2 and following

paragraphs.

Fig. 3-5 summarizes the CRT display setting parameter
range at initialization and cther settings described in

Fig. 3-4 and Table 3-1.



AT 50dB
AT 40 dB
AT 30 dB
AT 20 dB ST 100s
AT 10dB J D: AVG
LIN AT 0dB ST50ms || D:MAX
AFRQ 5dB AT 30dB ST 100s D:PK
FREQ: 2dB AT 20dB ; D:DIP
AMKR: 1dB AT 0dB ST50ms || p:SMP W:B
MARKER SCALE || INPUT SWEEP DETECTIGN WRITE
> \\\\éTTENUATOR TIME MODE: PEAK CHANNEL:A
N \
~N ~ \ ///,,/’
100MH2\ \72.38d8m\ Lw:;\ MARKER \ —
REFERENCE 0.0dBm 0dB/ AT20dB  ST70m$ p:pk  {1) F1 g
LEVEL ST
Ty S ——
. M MKR—CF —
RL: —100dBm a5 e —
§ Pl MKR— —
R REF
RL ;20dBm D e —
= PEAK F2 /™
Pt SEARCH —
e
_____ "-""_"""_?T; NEXT —
! PEAK Fa g
K MIN
i SEARCH " E
Ails, MARKER \ —
BHE (2) —
: .
N F6 —3
CF: 1100MHz §P :2200MHz  RBIMHz VB100kHz J —
\__/ // ,l N >
CENTER FREQUENCY RESOLﬁTION VIDEO
FREQUENCY SPAN BANDWIDTH BANDWIDTH
SP:0 RB30Hz RB30Hz VB100Hz
CF : 0kHz
A SP:1kHz RB100Hz RB100Hz VB1kHz
CF - 2210MHz ' RB300Hz RB300Hz VB10kHz
--------------- SP : 2200MHz RB1kHz RB1kHz VB1Hz
SF - OkH RB3kHz RB3kHz VB10Hz
'0‘ 2 RB10kHz RB10kHz VB100Hz
SF: 2210MHz RB 30kHz RB30kHz VB1kHz
______________ RB 100kHz RB100kHz VB10kHz
SS: OkHz RB300kHz RB300kHz VB100kHz
§ RBI1MHz —OFF—
SS: 221 0MHz

Fig.

3-5

CRT Display Setting Parameters Range
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3.1.3 Panel and display abbreviations

The abbreviations displayed on the panels and CRT are

listed below in alphabetical order.

ABEREVIATION MEANING

A A ch (Trace-storage Location}
ADRS Address

AT Input Attenuator

ATTEN Input Attenuator

AVER Average

AVG Average

AVG RT Average Rate

B B ch (Trace-storage Location)
BOT Bottom

BS Rack Space

BW Bandwidth

CAL Calibration

CAP Capital

CF Center Frequency (Linear Sweep)
CHAR Character

COPY Direct Plotting

CORR D Correction Data

CUR Current

CURS Cursor

D Detector

DET Detector

DIP Negative Peak Detector

DIP Dipcle Antenna

DSPL Display A ch or B ch

EXT External Trigger

FREQ Frequency (Measured value)
LIN Linear Scale

LN Line

L.OG Logarithmic Scale

3-16



{(Cont.)

ABBREVIATION MEANING
LOG Log~Periodic Antenna
MAX Max Hold

MDL Middle

MIN Minimum

MKR Marker

NAR Narrow

NUM Number

PEAK Positive Peak Detection
PK Positive Peak Detection
PMC Plug-in Memory Card
PRTCT Protect

PTA Personal Test Automation
QP Quasi-Peak Detection

RB Resolution Bandwidth
REF Reference Level

REG Register

RESOLN Resclution Bandwidth

RL Reference Level

RSPS D Fregquency Response Data
St Start Frequency

SML Small

5MP Sampling Detector

SP Frequency Span (Linear Sweep)
58 Step Size

ST Sweep Time

SWP Sweep

TR Trace by A ch or B c¢h
TRIG Trigger




{(Cont.)

ABBREVIATION MEANING
VB Vvideo Bandwidth

VID Video Bandwidth

W Write

WRIT Write

% ZONE

Z WDTH Zone Width

Simple Performance Checks

This paragraph describes simple performance checks to

be made when the MS260]1A Spectrum Analyzer is delivered.
Before the MS2601A is shipped, Anritsu confirms that the

catalog specifications are satisfied over a 0° to 50°C

ambient temperature range.

If the MS2601A passes the simple checks described

below, it can be used immediately.

The following checks are mode:

Initial setting display check

REF LEVEL check

. SAVE/RECALL check

(1) Simple performance checks adapter

50 Q coaxial cable (1)... Length approx. 1 m

(2) Set-up

(BNC-P.RG-55/U.NP)



RF INPUT 5082

YAN

+25dBm
+ 50V DC

MAX

................. ;
i

i

i

OuTPUT |
50MHz

1

i

L4 1} i

i

i
................. i
Fig. 3-6

REF LEVEL FREQ

MARKER SPAN

Data knob

Numeric/unit keys

t
1
t
|

Main Keys and 50 MHz Signal Connection at
Simple Performance Checks



REF LEVEL ....vveenn. 0 dBm

1100MHz —72.38dBm WA papkgr  OCADE e..... LOG 10 dB/div

RL : 0.0dBm 10dB/ AT20dB S$T70ms D:pK {1) INPUT ATTEN .. AUTO {10 dB)
o SWEEP TIME ... AUTO {50 ms)

HE MKRmCF  VIDEO BW ... AUTC (100 kHz)

P ~——— RESOIN BW .... AUTO (1 MHz)

e MKR— SPAN vuveeernnnnn. 2200 MHz

che REF  CENTER FREQ ...... 1100 MHz

L opak | MARKER «oeiii.iii... CENTER

i SEARCH MARKER .uuvvuvennnnn. NORMATL

SV R N AR N - DRV NNV NN NEUI MARKER +4vuvnnnnn WIDTH NAR
P NEXT  TRACE +...... A ch WRITE ON

L PEAK  TRACE ......... NORMAL MODE

a1 win TRIG wenvenieaeinean.n FREE

. SEARCH TRIG wevvuvncnannnenns FREE

“ CORE D viverenncensnsnns ON

t ' I AR } ¥ MARKER  RSPS D ...evevevoncrnans ON

) (2 GPTB ADDRESS cuuvensann 01

- L. UNIT woeeeernnnoneeenns dBm

CF : 1M100MHz SP: 2200MHz RB1MHz VB100kHz ANTENNA + oome oo e DIP

Initial Setting Display Check

2.2.1 TInitial setting display check

Check the range list shown above at the initial CRT
display (Fig. 3-4). After turning on the power without the
50 MHz signal connected as shown in Fig. 3-6, press the

[INITIAL] key.

This sets the MS2601A to the initial state
irrespective of the previous settings. The initial checks

are:

(1) Setting parameters check

Check that the REF LEVEL to CENTER FREQ values of
the function parameters listed at the right side of
the figure above are displayed at the respective
parameters around the outside of the CRT scale shown

at the left.



(2) Marker entry mode check
Check that MKR: characters at the top right side
of the figure on the previous page are highlighted.
This shows that zone marker control data can be
entered.
The procedure is described below.
Step Procedure
Marker non-entry mode

1 Press the [REF LEVEL], [FREQ], or [SPAN} key so that
characters other than MKR are highlighted.

2 Check that the marker zone cannot be moved with the
data knob, although the marker frequency and level are
displayed on the CRT display.

Marker entry mode

3 Press the [MARKER] key. Check that MKR: characters at
the top left of the CRT are highlighted.

4 Check that the marker zone moves from left to right

when the data knob is turned clockwise and from right

to ieft when the data knob is turned counterclockwise,




(3) MARKER (NORMAL, CENTER, WIDTH NAR)} check

MARKER Panel key name
— Key
F6E = -‘—operation
=
T
MARKER classifi-
(2)
=3
NORMAL F1l 3
—
¥
e
U
— kY
F2 /=3 I
e "
o
]
— Sy
MARKER F3 — a
OFF —= o
o
-
— o
F4 —43 Q
— 2
o
S
—= -
F5 = It
— =
=
&3]
MARKER F6 —1
(1) P
Step Procedure
NORMAL check
1 Press the [F6] key to display the menu shown above.
2 Check that the current marker is the normal marker

(NORMAL enclosed by bold line shown above).

3 Check that the bright spot in the zcone marker
indicates the normal marker, and that the current

marker is always at the maximum level of the trace

within the marker zone.

w
I

22



{Cont.}

Step

Procedure

CENTER/WIDTH NAR check

Press the [F4] key until SPOT is selected.

Check that the current marker and a single line
indicating the zero zone marker are at the center of
the CRT.

Set Z WDTH to SPOT or WIDE and move the zone marker
away from the center of the CRT by using the data
knob, then press the [INITIAL] key and check that the
Z WDTH NAR marker zone is positioned at the center of
the CRT. The part corresponding to the center line of
the NAR marker zone matches the CENTER point.




(4)

TRACE (A ch WRITE ON, NORMAL MODE) check

TRACE Panel key name

SHIFT TRACE Key

(=] (o] [Torerene

Function setting by soft keys

000} | {0 00| (oooj||ooal) jooj}

Note:

If setting is not performed by [F3] key within the
menu shown above after initialization, the trace
waveform on the CRT is not processed and rewriting
to memory at each sweep is displayed. This is
called +the NORMAL mcde. Since the peak value of
the input signal at this time is detected, D:PK is
displayed at the top right of the CRT. At B-WRIT
ON* (W:B), the A-MODE function is changed to the
B-MODE function.



Step Procedure

1 Press the keys [SHIFT]ITRACE] to display the menu
shown at the left.

Channel A WRITE ON check

2 Check that the menu corresponding to the (F11 key is
A-WRIT ON*; that is, W:A.

3 Check that the menu alternates between A-WRIT ON*
(W:A) and A-WRIT OFF* (W: } each time the [F1] key is
pressed.

4 Check that when the [F47 key is pressed to select

B-WRIT ON* (W:B), A-WRIT OFF* is selected, and when
the TF1] key is pressed to select A-WRIT ON* (W:n),
B-WRIT QOFF* is selected.

NORMAL MODE check

5 Check that the menu corresponding tc the [F3] key is
A-MODE NORM* (D:PK displayed at top right of CRT}.

6 Check that when the [F3] key is pressed repeatedly,
the menu changes to A-MODE NORM* the third time the

key is pressed.




{Cont.)

Step Procedure

7 Check that the other modes and the display at the top
right of the CRT correspond as follows:

F3

F3

000} {000




(5) TRIG to ANTENNA checks

Check TRIG to ANTENNA with the menus correspond-
ing to soft keys [F1] to [F6] after the panel keys are

operated as shown below.

QP/UNIT GP-1B/COPY CAL TRIG Panel key name
SHIFT QPIUNIT SHIFT GP-IB/COPY SHIFT TRIG .‘_KEY .
operatlon
(=1 J|[=]ls ]| |
T
GP-I1B/COPY classifi-
catignmm
—
[ S —
—
9]
7
=
R — e
n | 4
U
o]
Wi
>
F3
— -
o
5
— i}
F4 —= 5
1 it
s
o | °
SINGLE F5 —3 P
— U
=
=
iy
—
F6 =3
—




Initial setting

Corresponding key Remarks

TRIG ..vvvnnne, FREE Fl Check solid line framing.
CORRD ....o.... ON FS Check ON%*.,
RSPS D ..ot ON Fé& ALL CAL can be performed by pressing
the [F1] Xkey.

GP-IB ADDRESS 01 Fl These six items are not changed
COPY i i et ii i innne HP-GL F2 by [INITIAL] key. The values set
ITEM vvvsnnnannns ALL F3 at POWER OFF are held even after
STZE veevienenn.. A3 r4 the power is turned on again.
L dBm Fo
ANTENNA . ........ DIP F3

Note:

In the QP/UNIT menu, BW NORM* corresponding to the
TF2] key shows that the RESOLN BW (RBR) 1 MHz
bandwidth is the 3 dB bandwidth. When the [F2] key
is pressed repeatedly, 200 Hz, 9 kHz, and 120 kHz
are displayed as the & dB bandwidth. This is used

at QP ON (corresponds to [F1] key).

(Quasi-Peak)



3.2.2

REF LEVEL function check

If the signal level is read at the reference line (REF
LEVEL), the scale nonlinearity error is not included and

measurements can be made at the highest accuracy.

The REF LEVEL function when the level of the
fundamental wave to the third harmonic is not measured at
the reference level and when that is measured at the
reference level, is checked below.

MARKER
k__(1)

53MHz —3.07dBm
- 0.0dBm 10dB/ AT20dB ST70ms

‘sl Fundamental wave

Qo=
o

MKR—CF

MKR—
REF

——

PERK
SEARCH

L
]
1
[}
. i
. o= 2nd harmonic |
M 1
:
3rd;harmonic [ NN N 174 T . —_—
Il ‘l NEXT
]

t PEAK

MIN

——

’1 MARKER
! (2)

1

1

i i
CF : 1100MHz SP :2200MHz  RBiMHz VB100kHz

—3.06dBm W:A  MARKER
10dB/ AT20dB _ST70ms D:PK (1)
:..J... | I |

‘ <— Fundamental wave| yep.CF
MKR—
REF
+ 2nd ) —
harmonic PEAK
k l. SEARCH
''''' 1T T " Tizza | wext
harmonic PEAK
MIN
! 1 L ) 1 ‘ SEARCH
MARKER

s

(2)

i ——

CF : S0MHz SP: 300MHz  RB300kHz VB10OkHz



Step Procedure

1 Press the I% key.

2 Turn the data knob so that the fundamental wave, 2nd
harmonic, or 3rd harmenic is within the zone marker,
and read the marker position data, respectively.
For example:

Fundamental wave: 53 MHz, -3.08 dBm
2nd harmonic : 106 MHz, -21.43 dBm
3rd harmonic : 154 MHz, -38.52 dBm

3 Press the FREQ SUB TRACE  QPIUNIT MHz Keys.

IRREEREN
MARKER
4 Press the
5 Repeat step 2.
For example:
. Fundamental wave: 50.0 MHz, -3.06 dBm
2nd harmonic : 99.8 MHz, -21.52 dBm
. 3rd harmonic : 149.6 MHz, -38.45 dBm
SPAN SUB TRACE QP/UNIT e
6 Press the keys.
] s [o]
7 Measure the levels by setting those markers at the

reference level as shown below. In those
measurements, measure the reference level by pressing

the [F1l][F2] keys.

F1




MKR : 50.000 50MHz -~ 3,13dBm W:iA MKR : 50.000 50MHz ~3.12dBm W:A
RL: 0.0dBm 104B/ AT20dB ST150ms D:PK RL: =-3.1dBm 10dB/ AT204B ST150ms D:PK

F1

(00} {aa

\“‘ F2

-
-
—
-
=

—

:

CF : 50.000 50MHz CF : 50.000 56MHz RB1kHz VB1kHz

QP/UNIT QP/UNIT

(o] (o]

MKR : 100.000 S0MHz ~21.54dBm W:A MKR : 100.000 40MHz  -21.92dBm WA
RL: =3.1dBm  10dB/ AT20dB ST150ms D:PK RL: =-21.9dBm 1048/ AT20dB ST150ms D:PK

D~

f—
Laaer]

T
1
1
\
|
1
3
i
1
|
]
|
T
|

——t ety

100.000 SMHz SP:50kHz RBIkH: VBILiH:

SP: 50kHz ERB1xH: VBlkHz




PEE— SUB TRACE QP/UNIT

(5] [o]

v

MKR : 150.000 20MHz -39.41dBm WA MKR : 150.000 20MHz -39.27dBm W:A
RL: =21.9dBm 104B/ AT20dB ST150ms D:PK RL: -39.3dBm 10dB! AT204B ST150ms D:PK

|

1
R
. |

t

I

Y F1

1

1

R e e T

F2

000} {00

S50MHz SP:50kHz RBikH: VB1kH:

50.000 4MHz SP:50kHz RB1kE:z VBlkHz




3.2.3 SAVE/RECALL function check

This check is divided in two: 1. when PMC not
installed, and 2. when PMC installed.

A formatted 32 kbytes PMC is used.

Step Procedure
1 Turn on the power, and input a signal to the RF INPUT.
Select a panel function and set the parameters. (For

example, select RL, SCALE, INPUT ATTEN, ST, VB, RB,

sp, or CF, and set data to observe the waveform.)

2 Remember these parameters.
3 Change the set parameters.
4 Remember these new parameters. (The parameters set in

steps 1 and 3 must not be the same) .
5 Turn the power off,

6 Turn the power on and check that the MARKER (1) menu
is displayed and that the settings of step 3, and the
marker entry mode, are reset. (If the same signal in
step 3 is applied to the RF INPUT, the same waveform

is reproduced.)




(Cont.)

Step Procedure

7 Check that when the [RECALL] key is pressed, the

RECALL? menu is displayed as shown below.

MEMORY

RECALL
?




(Cont.)

Step

Procedure

Since ? requests the REG No., enter (¢ by pressing the

FOITENTERT keys.

If the settings
MHz signal, for
INPUT ATTEN: 20
REB: 10 kHz, 5P:

in step 1 were for measurement of a 50
example, RL: 0 dBm, SCAL: 10 dB/div,
dB, ST: 50 ms, W:A, D:PK, VB: 10 kHz,
100 kHz, CF: 50 MHZ, when the same

signal is applied, the following screen is displayed:

RES5 0.0dBm

— 1.38dBn WiA RECALL
10dB/AT20dB 50ms D:PK 00 INT

/

[ B
//,?*;"?\\\ REG1

REG2

v

AN

REG3

REGS

REGB

]

1

1

1

1

1

I

i
Dl
—t -
P ™~ REGA
S

:

|

1

1

|

1

I

il

1

1

CF : 50.000 0MHz




STEP 9 STEP 11

SAVE SAVE

[ 1 | [

(Cont.)
Step Procedure
PMC not installed
9 Check that when the [SAVE] key is pressed, SAVE? is
displayed on the CRT tc prompt REG No. entry.
10 Try to input 0 by pressing the [SAVE][O0][ENTER] keys
and check that it is not accepted.
11 Press one of the soft keys [F1] to [F6] and one of the

numeric keys [1] to [6], then press the [ENTER] key.
If the number is 6, SAVE 06 INT should be displayed.

12 Turn the power off and back on.
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{Cont.)

Step Procedure

13 Check that when the [RECALL] key is pressed, RECALL?
is displayed on the CRT to prompt REG. No. entry.

14 Press the [F6] key of the same number or press the [6]
key as in step 11, then press the [ENTER] key.

15 Check that RECALL 06 INT and the step 11 setting
parameters are displayed on the CRT.
PMC installed

16 Insert the PMC into the MS2601A after noting the
precautions described below.

17 Check the SAVE/RECALL functions in the same way as

when the PMC is not installed.

Since up to 12 REG Nos. can be used, also check the
SAVE/RECALL functions for numeric keys 7] to [12].
At RECALL, RECALL PMC should be displayed on the CRT.




Note:

Always discharge static electricity from the PMC

before inserting it by discharging it to ground.

If the PMC is forced into the slot, the pins may be

damaged. Insert it as shown in the figure below.

MS2601A

Triangular arrow

'MEMORY CARD




SECTION 4

CALIBRATION AND PERFORMANCE TESTS

This section explains the periodical calibration and

performance test for the MS2601A Spectrum Analyzer,
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4.1 Regular Care and Preventive Maintenance

The primary purpose of the calibration and performance

tests is preventive maintenance and to prevent deteriora-

tion of the MS2601A.

Therefore, the MS2601A must be used correctly under

the recommended conditions. Periodic calibration and

performance test should be done regularly in addition to

the regular care and maintenance.

Table 4-1 lists the regular care and when it should be

done.
Table 4-1 Regular Care and Maintenance
Period Care and maintenance
Seoiling . Before long-term storage Wipe off dust with scapy water
. When dust has entered or cleaning solvent* ‘
housing
Dust and . When noticeable dust and Cpen housing and blow out dust
dirt dirt have accumulated with compressed air
inside cabinet
CRT display . When noticeable dirt Remove bezel of CRT filter
inside CRT filter as shown the following figure
(a) and (b) and wipe off dust
with wet clcth.
Lubrication Not necessary

Locse screws When found

Retighten using recommended
tool

* Do not use thinner or benzene; they will damage the coating.

If you suspend use of this equipment or store it for a

long time, see paragraph 2.3



{a)

How to remove the bezel

Pull while pushing the edge up
in the direction of the arrows
and remove from the front panel.

How to install the bezel

Insert the bezel to upper side
edge and pushing the arrows
position, fixed to panel.




Measuring Instruments Required for Calibration and

Performance Test

Table 4-2 lists the measuring instruments required for

calibraton and performance tests.

Table 4-2 Measuring Instruments Required for Calibration
and Performance Tests, and Test Items

Refcrence

Moasuring instrument Mairn periormance
saragraph
scilloscope 50 MEz measurabice .31
(oxternal Triggey)
Frecucncy stacdard acraracy € 0X
Refarcnce asc Fraguency counher Exterral ETL 19 HEzZ KEST8 4.4.1
fraguency st b
Fregquency Stability € x 1 2
Center fraguoncy Synthesiccd sigral 10 MHz EXT REr icnput 4.4.2
seadous accouracy
Frecucney stdrdard Acouracy <1 % 2
Fregisn SiHn thoesized signs. 10 Hhz EEF input MBS 4.4.3
readont dCCUrasy eriator
rdwidth {Non=) iNonel 4.4.4
MOBL A d.4.5
(Mol (Nened 4406

Synthesized signal Freguency: 10

incarwty crator

AlTenudt Trem
Minimem s 1 &2

libration datal

{with
I TrAacklirij LEnNerator O for M 4.3.8
reter =14 dBm MLES3EAN
Forwor sensor MAde0LA
Rertere tavel mthesized signal 4.4.2
CUTacy gererator
ATTELLEtar
4F
[with calibraticr datal
0 dRm
d.400.
1.4.11




4.3 Calibration
Calibrate the freguency of the built-in 10 MHz
reference oscillator semi-annually.
If adjustment or repair is necessary because some
items do not satisfy the specifications, contact Anritsu's

service section.

4.3.1 Reference oscillator frequency accuracy

TIf the calibration accuracy is low, even if a high-
stability reference oscillator is installed, the measure-

ment results will not exceed the calibration accuracy.

Since the MS26012A 10 MHz reference oscillator
stability is *2 x lOHB/day, use a standard signal generator
as a freguency standard that receives a standard wave or
color TV broadcast subcarrier (locked to the rubidium

atomic standard) and generates a signal locked to it.

(1) Calibration specification
| Reference oscillator

Accuracy *2 x 10_8/day
After calibration after 24 hour warm up,

25°+5°C

. Frequency 10 MHz

(2) Calibration instruments

. Oscilloscope: 50 MHz measurable, external trigger

. Frequency standard: Accuracy: £l x 10_9



(3) Setup

MS2601A
R : Oscilloscope
Frequency
standard
Vertical External
= axis input synchronization OUTPUT
e
OUTPUT 50 MHz
10 MHz
Fig. 4-1 Reference Oscillator Calibration
{(4) Calibration procedure
Step Procedure
1 Set up the equipment as shown in Fig. 4~1 at a room

temperature of 25°+5°C. Remove the MS2601A top panel.
(Figure 4-2 shows the MS260G1A viewed from above after

removing the top panel.)

2 Turn on the power switch and leave the MS2601Aa for 24

hours to warm-up the reference oscillator.

3 Input the reference frequency of the frequency
standard to the external synchronizing input of the
oscilloscope. Also, input the 50 MHz output signal
from the OUTPUT 50 MHz on the rear of the MS2601A to

the vertical axis of the oscilloscope.




(Continued)

Step

Procedure

Adjust the oscilloscope so that the input waveform
can be observed. When the input waveform on the
oscilloscope moves to the right or left and is not
synchronous, the frequency cf the MS2601A reference
oscillator does not match the (reference frequency of
the frequency standard) /5. (This 50 MHz signal 1is 5
times as large as the 10 MHz reference oscillator

frequency.)

There is a hole for calibration access to the
reference oscillator in the top panel of the MS2601A
(Fig. 4-2}). Insert a screwdriver and turn the
potentiometer to adjust the input waveform so that the
waveform on the oscilloscope does not move right or
left.




Froent panel ’_‘I
t

CAUTION HIGH VOLTAGE

VORSICHT HOCH SPANNUNG

(ONONG)

g A

-

Bl
- [ RN }

: —_—

‘Reference oscillztcr.
calibration access

T
: Rear panel

11

hole

Fig. 4-2 Position of Reference Oscillator Calibration
Access Hole
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4.4 Performance Tests

If the MS2601A performance must be checked at
acceptance inspection, periodic inspection, or repalr, test
the performance according to the description in paragraphs
4,4.1 to 4.4.11. Test the performance periodically as
preventive maintenance for items considered to be

important.

Note:

The warm-up time depends on the test item. For test
items other than oscillator freguency, warm up the
equipment for at least for thirty minutes and test the
performance after the MS2601A 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 tempera-
ture; there must be little ac power supply voltage
fluctuation, and no noise, vibration, dust, humidity,

etc.

4.4.1 Reference oscillator frequency stability

The freguency stability of the 10 MHz crystal
oscillator used as the reference oscillator is tested.
Measure the frequency change after 24 hours and 48 hours
after power-on (aging rate) at ambient temperatures of both

0° and 50°C (temperature characteristic).
{1} Specifications
B Reference oscillator

. Freguency 10 MH=z

. Aging rate $#2 x 10"8/day
After 24 hour warm-up at 25°15°C



. Temperature characteristic
<5 x 1078 at 0° and 50°C referred
to freguency at 25°C

(2) Test instruments

. Freguency counter: MF57A
. Frequency standard: with stability of <+l x
1077 /aay
{3) Setup
M$2601A
Frequency ccunter Frequency standard
FREQ STD
MFS7A 10 MHz IN

INPUT ’ OUTPUT

QUTPUT 50 MHz

Fig. 4~-3 Reference Oscillator Freguency Stability Test

(4) Procedure

Aging rate: 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
MF57A counter rear panel to EXT.

2 Set the power switch on the MS2601A front panel to ON.




(Continued)

Step Procedure

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

{(counter reading in step 4) -
L _ (counter reading in step 3)
Frequency stability = —— 1 ¥or reading in step 3)
Temperature characteristic: Test this performance in a
vibration—-free constant temperature room.
Step Procedure

1 Set up the MS2601A in a constant temperature room at
25°C as shown in Fig. 4-3.

2 Set the power switch on the MS2601A front panel to ON
and wait until the MS2601A internal temperature
stabilizes (approx. 1.5 hours after room temperature
stabilizes).

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

4 Change the room temperature to 50°C.

5 When the room temperature and the MS2601A internal

temperature re-stabilize, measure the frequency by

using the counter.




{Continued)

Step Procedure

6 Calculate the stability by using the following
eguation,
(counter reading in step 5) -

{counter reading in step 3)
(counter reading in step 3)

Frequency stability =

7 Change the room temperature to 0°C and repeat steps 5

and 6.

4.4.2 Center frequency readout accuracy

Add the known frequency which serves as the center
frequency reference to the MS2601A as shown in Fig. 4-4 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
Fig. 4-4) of the center frequency peak point, and the CF
set value is <£(100 Hz + 2% of frequency span + tuning

frequency x reference freguency accuracy).

The MG655A Synthesized Signal Generator is phase-
locked with the same accuracy as the 10 MHz reference
oscillator (Fig. 4-4) and its 100 MHz and 10008 MHz signals

are used as a reference center frequency.

(1) Specifications

Center frequency accuracy after automatic
calibration {(when frequency span is 10 kHz or more)
+(100 Hz + 2% of frequency span + tuning frequency x

reference freguency accuracy)



(2) Test instruments

. Synthesized signal generator:

,ockable to external reference oscillator

mode

. Frequency standard: Accuracy: <1 x 1077

(3) Setup

/ Marker readout frequency

M52601
\ == 0
H =
=r==t==1--1--1 mm NN ER
H =M E -
e
" I = m
Hmms= N
- « = #
CF: 100MH2 SP : 10kHz RF INPUT
Synthesized
Frequency standard signal generator /
¥~ Known reference frequency
MG655A {used as center frequency
10 MHz STD OSC reference}
5G
RF QUTPUT

QUTPUT

Fig. 4-4 Center Frequency Readout Accuracy Test



(4) Procedure
Step Procedure

1 Press the [INITIAL] key; the frequency entry enters
the CENTER FREQ mode. Also, the NORMAL marker is
positioned at the center of the CRT.

2 Set the signal generator output frequency equal to the
center frequency (100 MHz in Table 4-3).

After pressing the [FREQ] key in the FUNCTION secticn,
set the center frequency to 100 MHz by using the
numeric/unit keys in the MENU section.
FREQ COUNT QPAUNIT QP/UNIT M
] Lo o]

3 After pressing the [SPAN] key in the FUNCTION section,
set the span (10 kHz) that corresponds to the center
frequency (100 MHz) in Table 4-3 by using the numeric/
unit keys.

kHz
SPAN COUNT QP/UNIT
| | [ 1] [0 | |ENTR

4, Press the following keys to perform frequency
calibration,

5 Wait until the message CALIBRATING, which is displayed
on the CRT, is cleared.

6 Read the marker frequency (indicated by thick arrow in

Fig. 4-4) and check that the value is within the range
between the maximum and minimum values shown in Table

4-3.




{Continued)

Step Procedure

7 Repeat steps 2 to 6 for frequencies other than the
center frequency 100 MHz and span 10 kHz according to
the combinations of center frequency and span shown in
Table 4-3.

Table 4-3 Center Freguency Readout Accuracy Test

Center frequency reading

SG output {enter Freguency
frequency frequency span Minimum Marker wvalue Maximum

100 MH=z 160 MH=z 10 kH=z 29.,99970 MHz —mM8M—— 10C.00030 MH=z
100 MH=z 100 MHz 100 kHz 99.9979 MHz ——m——— 100.0021 MH=z
100 MHz 100 MH=z 1 MHz 99.980 MHz —————— 100.020 MHz
100 MHz 100 MHz 10 MHz 99.80 MHz —— 100.20 MHz
100 MH=z 100 MHz 100 MH=z 98.0 MHz ——— 102.0 MHz
1000 MH=z 100C MHz 10 kH=z 999,99970 MHz —m—m 1000.00030 MH=z
1000 MH=z 1000 MHz 100 kH=z 999,9979 MHz ——— 1000,0021 MH=z
1000 MHz 1000 MH=z 1 MH=z 999,880 MHz —m™m™m— 1000.020 MHz
1000 MH= 10G0 MH=z 10 MH=z 999.80 MHz — 1000, 20 MHz
1000 MHz 1000 MHz 100 MH=z 998.0 MHz ——————— 1002.0 MHz

{5) Precautions

Set the signal generator output level to approxX.

0 to -10 dBm,



4.4.3 Freguency span readout accuracy

Using the setup shown in Fig. 4-5, set the start
frequency (left side of CRT) and stop frequency {right side
of CRT) with the SG so that the frequency difference
between the peak levels at the left and right sides of the
CRT becomes the freqguency span value., At this time, check
that the value obtained by reading the fregquency difference

between start and stop is within 2% of the set span value.

(1} Specifications

Frequency span accuracy 2%

(2} Test instruments

. Synthesized signal generator: 1 Hz resolution

(3) Setup

Measure frequency

1 difference with SG [
|
! MS2601A
\ :
' A
! - -
1
i ____.__.-____.:_-.__-__-_--__[_ mm BN EN
1
: H mEE =
1 ‘| == = .
I ! A HEmmm u
! mHeamw B
[} L3

E

CF : 100MHz SP:1kHz RE INPUT

Synthesized
signal generator /N

MGBS5A

5G

RF QUTPUT

Fig. 4-5 Freguency Span Readout Accuracy Test
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(4) Procedure
Step Procedure

1 Press the [INITIAL] key.

2 Press the following keys to perform fregquency
calibration.

F cal —
E F&4 3
; =

3 Wait until the message CALTBRATING, which is displayed
on the CRT, is cleared.

4 Set the MS2601A functions as shown below:

SPAN. c i v evssnenss 1 kHz *1
CENTER FREQ...... 100 MHz *2

5 Set the SG output frequency to the start frequency
(99.9995 MHz) shown in Table 4-4.

6 Adjust the SG output frequency to set the spectrum
peak at the left end of the CRT.

Remember the frequency as fl.

7 After setting the SG output frequency to the stop
frequency (100.0005 MHz), adjust it to set the
spectrum peak at the right end of the CRT.

Remeber the frequency as f2.

8 Calculate (f2 - fl1) and check that the value 1is within
the specified range (minimum to maximum values) shown
in Table 4-4,

9 Repeat steps 4 to 8 for frequencies other than the

span 1 kHz and the center frequency 100 MHz according
to the combinations of freguency span and center

fregquency shown in Table 4-4,




SPAN COUNT

] o]

COUNT QPIUNIT QPIUNIT

(] [o] [o]

Table 4-4 Frequency Span Readout Accuracy Test

Signal generator setting Span
Frequency Center
span frequency Start Stop M imam £9-F1 Maximam
frequency freguency
1 kHz 100 MHz 99,9995 MHz 100.0005 MHz 980 Hz ——— 1020 Hz
10 kHz 100 MHz 99,995 MHz 100.005 MHz 9,8 kHz ——— 10.2 kHz
100 kHz 100 MHz 99.95 MHz 100.05 MHz 98 kHz —— 102 kH=z
1 MH=z 100 MH=z 99.5 MHz 100.50 MHz 0.98 MHz ——— 1.02 MHz
10 MH=z 100 MHz 95 MH=z 105 MHz 9.8 MHz ——— 10.2 MHz
100 MH=z 100 MH=z 50.0 MHz 150.0 MHz 98 MHz —— 102 MH=z
1000 MHz 600 MHz 100.0 MHz 1100.0 MH=z 980 MHz -——— 1020 MHz

(5) Precautions

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



4.4.4 Fesciurion bandwidth ard selectivity
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{2) Test instruments

The 0 aBm and 50 MHz signal at the OUTPUT 50 MHz

connector on the rear of the MS2601A nmust be used as

the signal source for this test.

an extremely stable signal-source which is phase-

locked to the 10 MHEz reference signal

controlled).

(3) Setup

MS2601A

~@® e

Ty

RF INPUT

MS2601A rear panel

OUTPUT 50 MHz

1.01MHz

0.00 dB

{crystal

This signal is from

/ l

TN

AN

t
|
|
1
E
1
1

3 dB

7[ |

andwidth—

L\ -

+ - =y

et ——f == —-—

(a)

Resolution Bandwidth

0.00 dB

e et Rt EEE EEE

60 dB

bandw

idth

1

{b}

&0 dB Bandwidth

Fig. 4-6 Resolution Bandwidth Selectivity Test
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(4) Procedure
(a2} Resolution bandwidth accuracy
Step Procedure
1 Press the [INITIAL] key.
2 Press the following keys to perform all calibration.
CAL | mama]
" (A —
—
3 Wait until the message CALIBRATING, which is displayed
on the CRT, is cleared.
4 Set the MS2601a functions as shown below:
CENTER FREQ: 50 MHz *1
SPAN: 5 MHz *2
RESOLN BW (MANUAL): 1 MHz
SCALE: LOG 1 DB/*3
MAREKER: NCRMAL
Z WIDTH: NAR
TRACE: A-WRITE OCN
5 Press the [PEAK + REF] key and match the peak of the
signal trace to the top line {(REF LEVEL) on the CRT.
) After pressing the [MARKER] key, turn the data knob so

that the peak of the signal trace is included in the

Zone marker (Fig. 4-7).

)




(Continued}

Step Procedure
1.01MHz - 3.00dB— ¢.004B
2// I :
: ' :
SIEEEIIRN
4 I ‘y\
: s :
%: S \
; N :
el et fuats intate ki aiul st gl dalat
RS
Il R
[l 1 \
/ | \
|
c e :
3 dB
bamciwa;'j_dth_)'+
Fig. 4-7 3 dB Bandwidth Measurement
7 After pressing the [SHIFT] and [TRACE] keys

sequentially, confirm the sweep completion and then
press the [Fl] key to select the menu [A-WRIT OFF].

SHIFT TRACE
F1
] — | 4 !

After pressing the [MARKER] key, press the [F2] key to

select the menu [A].

s
2L —
—

Press the [F4] key to select the spot marker.




{Continued)

Step

Procedure

i0

11

12

13

Move the current marker in the direction of the <«
point (Fig. 4-7) by using the data knob so that the A

marker level comes closest to -3 dB.

Press the [F2] key to select the menu [A] again.

(The current marker at the < point (Fig. 4-7) becomes
the reference marker and the reference marker
previously located at the peak of the trace waveicrm

disappears.)

Move the current marker in the directicon cf the >
point (Fig. 4-7) by using the data knob so that the 4

marker level comes closest to O dB.

The frequency reading of the 4 marker shows the 3 dB

resolution bandwidth. Write this value in Table 4-5.

Repeat steps 4 to 12 for the freguencies other than
the resolution bandwidth 1 MHz and the fregquency span
5 MHz according to the combinations of resolution

bandwidth and frequency span shown in Table 4-5.

SUB TRACE QP/UNIT

[s ] [o]

SUB TRACE




Table 4-5 Rescolution Bandwidth (3 dB)

A marker fregquency readin
¥ g

Resolution Freguency

bandwidth span Minimum (3 dB bandwidth) Maximum
1 MHz 5 MHz 0.8 MHz 1.2 MHz
300 kHz 500 kH=z 240 kHz 360 kHz
100 kHz 200 kHz 8¢ kHz 120 kHz
30 kHz 50 kHz 24 kHz 36 kHz
10 kHz 20 kHz 8 kHz 12 kHz
3 kHz 5 kHz 2.4 kHz 3.6 kHz
1 kH=z 2 kHz 0.8 kHz 1.2 kiz
300 Hz 1 kHz 0.24 kH=z 0.36 kHz
100 Hz 1 kHz 0.08 kHz 0.12 kH=z
30 Hz 1 kHz 0.024 kHz 0.036 kHz

(b) Resolution bandwidth selectivity

Step Procedure

1 Set the MS2601A functions as shown below:
CENTER FREQ: 50 MHz *1
SPAN: 10 MHz *2
RESOLN BW {(MANUAL) : 1 MH=z
SCALE: LOG 10 dB
VID BW: 100 Hz *3
MARKER: NORMAL
2 WIDTH: NAR
TRACE ; A-WRITE ON

2 Press the [PEAK - REF] key to match the peak of the

signal trace to the top line (REF LEVEL) on the CRT.




(Continued)

Step Procedure

3 After pressing the [MARKER] key, turn the data knob so
that the peak of the signal trace is included in the

zone marker (Fig. 4-8).

AMKR FRE

9TMHz - 60dB—0.00d

60 dB
bandwidth

Fig. 4-8 60 dB Bandwidth Measurement
4 After pressing the [SHIFT] and [TRACE] keys

sequentially, confirm the sweep completion and then
press the [F1] key to select the menu [A-WRIT OFF].

SHIFT TRACE
F1
=] [ ]
5 After pressing the [MARKER] key, press the [F2} key to

select the menu [A].

MARKER

F2

Il




{Continued)

Step

Procedure

10

11

12

13

Press the [F4] key to select the spot marker.

Move the current marker in the direction of the <
point (Fig. 4-8) by using the data knob so that the A

marker level comes closest to ~60 dB.

Press the [F2] key to select the menu [A] again.

(The current marker at the < point (Fig. 4-8) becomes
the reference marker and the reference marker
previously located at the peak of the trace waveform

disappears.)

Move the current marker in the direction of the -
point (Fig. 4-8) by using the data knob so that the &

marker level comes closest to 0 dB.

The frequency reading of the A marker shows the 60 dB
bandwidth. Write this value in Table 4-6.

Repeat steps 4 to 12 for the frequencies other than
the resolution bandwidth 1 MHz and the frequency span
30 MHz according to the combinations of resclution

bandwidth and frequency span shown in Table 4-6.

Write the value, recorded in Table 4-5, in Table 4-6

for the 3 dB bandwidth.

When the value calculated from (60 dB BW/3 dB BW) is
<15 for each resolution bandwidth in Table 4-6, the

selectivity is within specification.




SUB TRACE QRIUNIT

[s ] [o]

SPAN COUNT QP/UNIT

] O] Lo

SHIFT VID W

(=] 7]

Keep pressing until VB becomes
100 Hz.

Table 4-6 Selectivity Test (60 dB/3 dB Bandwidth Ratio)

Resolution Freguency Video 60 dB 30 dB Selectivity
bandwidth span bandwidth bandwidth bandwidth (60 dB BW/3 dB BW)
1 MHz 10 MH=z 100 Hz
300 KkH=z 5 MH=z 100 H=z
100 kH=z 2 MHz 100 Hz
30 kHz 500 kHz 100 Hez
10 kHz 200 kHz 1C0 Hz
3 kHz 50 kHz 100 Hz
1 kHz 20 klz 10 H=z
300 H=z 5 kHz 1 Hz
100 BH=z 2 kHz 1 Hz
30 Hz 1 kHz 1 Hz




4.4.%5 Sideband noise

When the resoclution bandwidth is set to a fixed value
and a signal that has far less sideband noise level than
the equipment to be tested is input, test how many dB the
noise level that is a certain freguency away from the peak

of the spectrum waveform, is down from the peak.

Since the average value is measured for the noise

level, insert a video filter for measurement.

This sideband noise is a spectrum respconse which is
modulated by the internal nolse of the spectrum analyzer.
If this response is large, the actual filter envelope is
masked by the noise as shown, which makes measurement

impossible.

i HERN
— : \ -
\

Actual filter envelop

(1) Specifications
Sideband noise: <-80 dBc (resolution bandwidth
100 Hz, video bandwidth 1 Hz,
10 kHz away from signal)
(2) Test instruments

Signal generator: MG655A Synthesized Signal Generator



{3) Setup

H m
== 0
SyntheSLZed R ——
signal generator ¢
H EE N -
H mmw.
MGE55A M o : _
G O == -
m w
RF QUTPUT RF INPUT
Fig. 4-9 Sideband Noise Test
(4) Procedure
Step Procedure
1 Press the [INITIAL] key.
2 Press the following keys to perform all calibration.
CAL — ;
: F1
—=
3 Wait until the message CALIBRATING, which is displayed

on the CRT, is cleared.

4 Set the SG ocutput to 1100 MHz and 0 dBm.
5 Set the MS2601A functions as shown below:
CENTER FREQ: 1100 MHz
RESOLN BW: 100 Hz *1
SPAN: 5 kHz *2
6 Press the [PEAK » REF] key to match the peak of the

signal trace to the top line (REF LEVEL) on the CRT.




{Continued)

Step Procedure

7 After pressing the [MARKER] key, turn the data knob sc
that the peak of the signal trace is included in the

zone marker.

-83.25dB

MARKER )

CF : 1100 MH2z SP : OkHz RB 10CHz VB 1Hz

Fig. 4-10 Sideband Noise Measurement

8 Set VID BW to 1 Hz.
SHIET VID BW
[=]

o |
F6 [
—3

9 Set the SPAN to 0 kHz and adjust the SG output

freguency to make the level maximum.
kHz

SPAN QP/UNTT
[ J [ o J ENTR

10 Set the marker to A marker and lower the REF LEVEL by
10 dB.




{Continued)

Step Procedure

11 Confirm that the A marker level is <-80 dB when the SG
output frequency is current value + 10 kHz or more.
{Fig. 4-10)

12 Confirm that the A marker level is also <-80 dB when

the S8G cutput frequency is current value - 10 kHz or

less.,

RESGOLN BW

t—--Keep pressing until RB 100 Hz 1is obtained.

SPAN SUB TRACE

] L&

NN
1

30



4.4.6 Freguency measurement accuracy

Set the marker point to the position at least 20 EB
higher than the undesired signal, such as noise and
adjacent interference signal, and test the freguency
measurement accuracy in COUNT ON mode when the built-in

counter is operated by a signal with good S/N.

{1) Specifications

. Accuracy: <(Readout frequency x reference

oscillator accuracy * (20 Hz or 2 count})

. Resolution: 1 Hz, 10 Hz, 100 Hz

(2) Test 1nstruments

Input the test signal from the OGUTPUT 50 MH=z
connector on the rear of the MS2601A to the RI' INPUT.

This signal is phase-locked to the 10 MHz

reference signal.

Since the built-in counter gate signal 1s
generated from the 10 MHz reference signal, the
reference oscillator accuracyv component in the
specifications is negligible compared to the (20 Hz or

2 count) component.

{3) Setup

MS2601A

MS2601A rear panel

QUTPUT 5C MHz RF INPUT

Fig. 4-11 Freguency Measurement Accuracy Test
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(4)

Procedure

Step Procedure
1 Press the [INITIAL] key.
2 Press the following keys to perform frequency
calibration.
CAL —
: F4
—
3 Wait until the message CALIBRATING,which is dislayed
on the CRT, is cleared.
4 Set the CENTER FREQ to 50 MHz.
FREQ 5UB TRACE QPIUNIT M
Ls ] Lo]
5 Set the frequency measurement mode to COUNT ON and the
resolution to 1 Hz.
SHIFT COUNT —
F1 =3
(=1 [ =
6 Confirm that the FREQ reading at the upper left of the
CRT is the RF INPUT frequency 50 MHz #20 Hz or less.
7 Confirm that the measured frequency value is constant

even when the span is varied in a 1-2-5 sequence over

1l kHz to 2000 MH=z.

SPAN

[ 1[Y] =

Pregss several times toward the

lower limit

or
SPAN

(1A =

Press several times toward the

upper limit




(Continued}

Step Procedure
8 Confirm that the measured value is constant even when
the marker position is varied along the slope 20 dB or
more higher than the noise (Fig. 4-12).
0.0dBm 10dB: AT204R
Ck : 50MHz 5P 5kHz
Fig. 4-12 Frequency Measurement
9 Change the counter resoluticn to 10 Hz and confirm
that the FREQ reading is 50 MHz #20 Hz or less.
10 Change the counter resolution to 100 Hz and confirm

that the FREQ reading is 50 MHz 1200 Hz or less.




4.

4.

7

CRT display

Test the
display. For
graduaticn is

signal level.

amplitude scale linearity

error per CRT vertical graduation for the LOG
the LOG display linearity, test that the
equal to the logarithm (dB) of the input

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 4 marker reading at

the trace waveform peak.

{1) sSpecifications

CRT display amplitude scale linearity

After automatic calibration

{(when resolution bandwidth is 100 Hz to 1 MHz)

LOG:

+1 dB for 0 to -70 4B (10 dB/div)
+0.5 dB for 0 to -50 dB (5 dB/div)
+0.3 dB for 0 to -20 dB (2 dB/div)
+0.2 dB for 0 to ~10 dB {1 4B/div)

(2) Test instruments

Signal generator: MG655A
Attenuator: MN510C



(3) Setup
M52601A
Signal generator Attenuator
MGE55A MN510C
SG ATT
RF QUTPUT INPUT QUTPUT RE INPUT
Fig. 4-13 CRT Display Amplitude Scale Linearity Test
(4) Procedure
LOG display linearity
Step Procedure
1 Press the [INTITIAL] key.
2 Press the following keys to perform all calibraticn.
—
F1 =3
=
3 Wait until the message CALIBRATING, which is displayed
on the CRT, 1s cleared.
4 Set the SG to 100 MHz and 0 dBm.
5 Set the ATT to 0 dB.

i
I
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(Continued)

Step Procedure
1) Set the MS26012 functions as shown below:
CENTER FREQ: 100 MHz *1
SPAN: 5 kHz *2
RESOLN BW: 1 kHz *3
VID BW: 10 Hz *4
7 Set the spectrum waveform peak to the center of the
CRT.
PEAK = CF
8 Adjust the 5G output level so that the marker level
reading is 0.0 dBm.
9 Set the marker to A marker after the sweep is
completed (Fig. 4-14 (a)).
MARKER F6 g F2 E
— c—
10 Read the current marker level when ATT is set to 10 4B
(Fig. 4-14 (b)). Find the error by adding the ATT 10
dB corrected value to A marker level (Table 4-7).
11 Find the error by adding the A marker level to the

corresponding ATT corrected value when ATT is set to
20 to 70 dAB {10 dB steps) as shown in Fig. 4-14 (¢)
(Table 4-7).




{(Continued)

Step Procedure

~10.4dB

&

B corrected églﬁéi
(A marker level)

(a) Reference Point Setting

{b} A Marker Level When
ATT is 10 dB
ARIKR 2 100MHz -20.0d8

=

|
)|/

AN
T I S

'/

I
1
|
|
'
§

S OO DUUS IOU P O

7

v

NN
NARARAWA
(A

f -~ g —

d

/
LA

g

alue)
+ {(corresponding A marker level)

(c}y A Marker Level when
ATT is 20 to 70 dB

Fig. 4-14 CRT Display Linearity (LOG)




{(Continued)

Step

Procedure

Repeat steps 5 to 11 for
dB/div, However, change

the following points.

the LOG scale other than 10

the settings corresponding to

SHIFT SCALE Corresponding
| = | I 8 I ATT setting table

5 dB/div 0 to 50 dB Table 4-8
(5 dB steps)

2 dB/div 0 to 20 4B Table 4-9
(2 dB steps)

1 dB/div 0 to 10 dB Table 4-10
(1 dB steps)

COUNT QP/UNIT QF/UNTT

] o] [

SUB TRACE

RESOLN BW

|

Press until

1 kHz RESOLN BW is obtained.

Press until 10 Hz VID BW is
obtained.




Table 4-7 LOG Display Linearity (10 dB/div)

A B

Error (dB) = A + B
ATT corrected A marker level (1 dBR)

value (dB) {dB)

ATT setting

0 0 (Reference) 0 (Reference) ¢ (Reference)
10
20
30
40
50
60
70

Table 4-8 LOG Display Linearity {5 dB/div}

A B

Error (dB) = A + B
ATT corrected A marker level (=0.5 dB)
value (dB) (B}

ATT setting

0 0 {Reference) 0 (Reference) 0 (Reference)

i0
15
20
25
30
35
40
45
50




Table 4-9 LOG Display Linearity (2 dB/div)

A B

Error (dB) = A + B
ATT corrected A marker level {(z0.3 dB)
value (dB) (dB)

ATT setting

0 (Reference) 0 (Reference) 0 (Reference)

S o N O

12
14
le
18
20

Table 4-10 LOG Display Linearity (1 dB/div)

A B
ATT setting ATT corrected A marker level Error(ig§£ 58? "
value (dB) (dB)

0 0 (Reference) 0 (Reference} 0 (Reference)
1

2

3

4

5

6

7

8

9
10




4.4,8 Freguency response

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 CRT.

To find the frequency response, measure the amplitude

deviation of other frequencies when the amplitude of a

specific frequency is set as the reference.

For the MS2601A Specifications, test the amplitude
deviation between 100 kHz to 2.0 GHz, making 50 MHz as the

reference,
(1) Specification
Frequency response: 0.5 dB (Temperature 20° to 30°C
at 100 kHz to 2.0 GHz and input
ATT 20 dB)
(2) Test instruments

Tracking generator: MH680A
Power meter: ML4803A

Power sensor: MA4601A



(3) Setup
M52607A
m YTV yETTPTY
Rear N om
connection H = .
Tracking
generator ; l-- R Em Power meter
: HE mEmE =
FIRST LOCAL OUTPUT _ § | =
MHEE0A - > [— / = mm [ ] ML4B03A
{ - EE oy smm N
TG - - PM
- | -
SECOND LOCAL OUTPUT  Hrmrerrr . it
NPUT
OUTPUT RF INPUT !
Rear
tion
e e {::::]*— MAGE0TA
N(I)-N{T)  power
Adapter sensor
connector
Fig. 4~15 Fregquency Response Test
{4) Procedure
(a) Confirmation of entire freguency response picture
Step Procedure
1 Press the [INITIAL] key.
2 Press the following keys tc perform all calibration.
CAL —
F1 =
—=
3 Wait until the message CALIBRATING, which is displayed
on the CRT, is cleared.
4 Connect OUTPUT of the tracking generator (TG) to RF
INPUT of the MS2601A with a coaxial cable.
5 Set the TG output level to -10 dBm.




(Continued)

Step Procedure

6 Set the MS2601A functions as shown below:
CENTER FREQ: 1100 MHz *1
SPAN: 2200 MHz *2
SCALE: LOG 1 dB *3
REF LEVEL: -10 dBm *4
ATTEN: 20 dB *5

7 Confirm that the MS2601A display trace is continuocus.

COUNT QPIUN'T QR{UNTT

(] [o] [

FREGQ MODE FREQ MODE QP/UNIT QFUNT

(2] [2] [o] [o]

—
F3 ™
 s—|

QP/UNIT

[0 ]

LPress until 20 4B ATTEN is obtained.




(b) Calibration of MH680A TG ocutput level

Step Procedure
1 Set the TG output level to -10 dBm.
2 Set the MS2601A functions as shown below:
CENTER FREQ: 50 MHz *1
SPAN: 0 kHz *2
SWEEP TIME: 1l s * 3
3 Connect the TG output to the power sensor input with a

coaxial cable.

4 Read the power meter display. (Calibrated value of

50 MHz reference signal)

5 Change the MS2601A CENTER FREQ as shown in Table 4-11
and read the power meter display. This data is the

calibration data.

SUB TRACE QPAUNIT

[s] (o]

OP/UNIT

SWEEP TIME

Press until 1ls SWEEP TIME is obtained.




{c) Read-out of measured amplitude deviation

(frequency response)

Step Procedure
1 Connect TG OUTPUT to MS2601A RF INPUT with a coaxial
cable.
2 Set the MS2601A functions as shown below:
CENTER FREQ: 50 MHz *1
SPAN: 0 kHz *2
RBW: 3 kidz *3
SCALE: 1 dB *4
REF LEVEL: -10 dBm *5
ATTEN: 20 dB
3 Set the marker to A marker in the 50 MHz frequency
reception.
R = e =
? F6 [ ”?ZﬁE“ F2 3
| m—  —
4 Change the MS2601A CENTER FREQ as shown in Table 4-11
and read the A marker level data.
5 Find the measured amplitude deviation from the

following expression.

Deviation = A marker level reading - calibrated

level value at measured frequency




5UB TRACE

GP-lB

[s ] (o]

SPAN

FREQ MODE

o]

RESOLN

SHIFT

SCALE

(=] L& ]

—
F4 —/—3
et |

REF LEVEL

COUNT

QR/UNIT

[ 1]

| o

|

W
I

46




{5)

Precautions

1.

2.

Operate at ambient temperature of 20° to 30°C,

The warm-up time must be 60 minutes or more.

Table 4-11 Frequency Response Error

Freguency

Calibrated value

Marker level

Error

100
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000

kHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MH=z
MHz
MHz




4.4.9

Reference level accouracy

In the above-mentioned frequency response, the
relative value of 100 kHz to 2000 MHz with 50 MHz as the
reference is tested. Here the absolute amplitude level at
only 50 MHz is tested. Confirm the level accuracy after
inputting an SG output calibrated by a standard power meter
to the MSZ2601A.

(1) Specification

Reference level accuracy

At 50 MHz frequency after automatic calibration
(Resolution bandwidth, video bandwidth and sweep

time set ta AUTO)

(172N

+0.3 dB {0 to -50 dBm)
+0.75 dB (+20 to -70 dBm)

A

(2) Test instruments

. Signal generator: MG655A
. Attenuvator: MN510C
Power sensor: MA4601A
Power meter: ML4803A



(3) ©Setup
MS2601A
: Hom é
F M o ‘.’ :
o mm mm||
EEmEEE =
MGB55A MNS10C oy
I = m
SG ATT B mum )
[} w EE
RF QUTPUT INPUT OUTPUT Power meter
MLABE3A
1
I
! PM
|
|
|
| h_JrNPUT
1
Ll vaseoia
NAT)=NUT) poyer sensor
Adapter
Fig. 4-16 Reference Level Accuracy Test
(4) Procedure
Step Procedure
1 Press the [INITIAL] key.
2 Press the following keys to perform all calibration.
CAL
e —
R ?qi F1
A —
3 Wait until the message CALIBRATING, which is displayed
on the CRT, is cleared,
4 Connect the attenuator OUTPUT to the power sensor
input.
5 Set the SG frequency to 50 MHz and adjust the SG level

so that the power meter indication is 0 dBm. At this

time, set the attenuator to 0 dB.
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(Continued)}

Step Procedure
6 Connect the attenuator OUTPUT to the MS2601A RF INPUT
connectoer.
7 Set the MS2601A functions as shown below:
CENTER FREQ: 50 MHz *1
SPAN: 200 kHz *2
REF LEVEL: 0 dBm *3
8 Press the [PEAK » CF] key sc that the input signal
moves to the center of the CRT.
9 Read the marker level.
10 When the attenuator is set in 10 dB steps, set the

reference level as shown in Table 4-12 and read the

marker level each time,.

Table 4-12

Reference Marker Calibrated

. . B
level setting level wvalue attenuation value rrox

0 dBm

-10

=20

-30

-40

=50

-60

-70




{Continued)

Step Procedure
11 Find the error from the following equation.
Error = marker level value - reference level set
value - calibrated attenuation value

SUB TRACE QPIUNIT

15 ] [o]

SPAN FREQ MODE GP-IB FREQ MODE

L] 2] Lo [o]

REF LEVEL

QP/UNIT

"o ]

{5) Precautions

1. Set the resolution bandwidth, videc filter and

sweep time to AUTO.

2. The warm-up time must be 60 minutes or more.



4,4,10 Average noise level

The internal noise distributed evenly in proportion to
the resolution bandwidth over the whole measurement
frequency band is called the average noise level. The
MS2601A measures the average noise level at the 300 Hz

resolution bandwidth and 1 Hz videco filter,

(1} Specification
Average noise level

<-120 dBm (resolution bandwidth 300 Hz, video
filter 1 Hz, frequency 1 MHz frequency to 2 GHz)

(2} Test instruments

50 8 terminator: MP752A

{3) Setup

| MKR7900.000kHz  —124.5dBm
RL: —100dBm 10dB/ ATOdB

1

: MS2601A

—— . T

j

: [ ] ll|.' :

; :

' |--II |1 ]
—— g o = e = = e o - - — e o -

! Emmm wml

! N =m - :

! H mmm Ll

; Hwmw N
CF : 900 kHz SP: OkHz RB300H:z VB1Hz

50  terminator
{(Terminates RF INPUT)

Fig. 4-17 Average Noise Level Test
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{(4)

procedure

Step Procedure
1 Press the [INITIAL] key.
2 Press the following keys to perform all calibration.
CAL
=
fE 3 F1 3
i —
3 Wait until the message CALIBRATING, which is displayed
on the CRT, is cleared.
4 Terminate the RF INPUT with the 50 § terminator.
5 Set the MS2601A functions as shown below:
CENTER FREQ: 0.9 MHz *1
SPAN: 0 kHz *2
RESOLN BW: 300 Hz *3
VID BW: 1 Hz *4
REF LEVEL: -100 dBm *5
6 When the sweep is completed, turn off the A ch write
mode and make the trace waveform stationary.
SHIFT TRACE  nom—
F1 =
(= 2] =
7 Since the marker level indicates the average noise
level, find the maximum value in the trace waveform by
using peak search mode.
MARKER o [—
F6 MA(RZK)ER F3 /=
— s
8 Find each average noise level by repeating steps & to

7 when the center frequency is set to 1000.1 MHz and
2000.1 MHz.




QRIUNIT

[o ] L[]

QPAUNIT

1 Lo

RESOLN BW

—
Fe 3
—

Press until the menu display corresponding
to [F4] key becomes 300 Hz.

SHIFT ViD BW

=] 7]

Press until the menu display
corresponding to [F4] key becomes

1 H=z.

REF —dBm
EF LEVEL COUNT QP/UNIT QR/UNIT

[+ ] [o]f [o]




4.4.11 Seccnd and third harmonics distortion

Even if a signal without harmonic distortion is input
to the spectrum analyzer, generally, the higher harmcnic is
generated by the analyzer input mixer non-linearity and 1is

displayed on the CRT.

The seccend and third harmonic levels are the highest
harmonics displayed on the MS2601A. The main point of the
test is to apply a signal with a distortion that is lower
than the MS2601A internal highly harmonic distortion {(at
lJeast 20 dB) to the MS26(01A and to measure the level
difference between the fundamental wave and the
second/third harmonics. If a low-distortion signal source
cannot be obtained, apply a low-distortion signal to the

MS2601a after passing the signal throuch an LPF.

(1} Specifications
Second and third harmonic disteortion

<-75 4B
At -30 8Bm input level with 0 dB input attenuator
(input frequency of 5 to 800 MHz)

(2) Test instruments

. Signal generator: MG655A
LPF: With attenuation of 50 dB or more at twice

and three times the fundamental frequencies



{3} Setup

Signal generator

5G

RF OUTPUT

Low-pass filtex

LPF

INPUT

Fig. 4-18

{4) Procedure

: H =
: H =
: me HN
E A mmE m
: HEm '
H H =wm B
]
-... [ | =
ouTPUT RF INPUT

Second and Third Harmonics Distortion Test

Step Procedure
1 Press the [INITIAL] key.
2 Press the following keys to perform all calibration.
—
Fl =
—
3 Wait until the message CALIBRATING, which is dispaved
con the CRT, is cleared.
4 Set the LPF cut-off fregquency to approx. 6.4 MHz,
5 Set the SG output frequency to 5 MHz and the output

level to

-30 d&Bm.




(Continued)

Step Procedure
6 Set the MS2601A functions as shown below:
CENTER FREQ: 5 MHz *1
SPAN: 10 kHz *2
REF LEVEL: -30 dBm *3
ATTEN: 0 dB *4
7 Adjust the SG output level so that peak of the

spectrum waveform is at the REF LEVEL (the top
horizontal line of the CRT).

8 Move the marker to the peak of the spectrum waveform

and make the marker the A marker.

MARKER " PEAK

F3

Il

| SEARCH

MARKER

(2) F2

F&

100

.00 kHz 0.00dB
RL: - 30dBm 10dB/ ATORB
Jamw |

‘_‘:%
— 1"

et et Lt &t

CF : 5MHz SP: 10kHz




(Continued)

Step

Procedure

REF LEVEL

Set the center frequency to twice the fundamental wave

frequency to display the second harmonic on the CRT.

The A marker reading indicates the level difference

between the fundamental wave and the second harmonic.

If the level difference is 80 dB or more, set the REF
LEVEL to ~50 dBm. Confirm that the ATTEN set value 1is
0 d&B.

MHz -72.25dB
dBm 104B/ ATGB

-dBm
TRACE QPUNIT

5] (o] X

10

CF : 10MHz SP: 10kHz

Set the center frequency to three times the
fundamental wave frequency to display the third

harmonic on the CRT.

The A marker reading indicates the level difference

between the fundamental wave and the third harmonic.

If the level difference is 80 dB or more, set the REF
LEVEL to -50 dBm. Confirm that the set ATTEN value is
0 dB.




{Continued)

Step Procedure

: -76.32dB
"RL: -30dBm 10dB! 025
Doy
e
28
N
NI VRO N N
REF LEVEL TRACE QPUNIT _dem ST T r :
5] [o]
. ; .
e
CF : 15MHz gP : 10kHz
11 After setting as shown below, repeat steps 7 to
10.
SG OQUTPUT FREQ: 700 MHz
LPF CUT OQOFF: 820 MHz

MS2601A CENTER FREQ: 700 MHz




SUB TRACE

s ]

SPAN COUNT QP/UNIT

IR EN N

REF LEVEL

QP/UNIT

Press until the menu display corresponding
to [F4] key becomes 0 dB.




Service

If the MS2601A is damaged or does not operate as
specified, contact your nearest Anritsu dealer or business
office for requesting repair. When you request repalr,

provide the following information.

(1) Equipment name and machine number on rear panel
{(2) Fault description

(3) Name of a person-in-charge and address for contact

when fault confirmed or at completion of repair






SECTION 5

DETAILED OPERATING INSTRUCTIONS

The MS2601A can be operated manually from the front panel

keys (local operation) or by remote control.

Remote control via GP-IB can be used to set the functions
corresponding to local cperation, except the power switch and
INTENSITY knob. Remote control is described from SECTION 8.
Local operation is described in this section. Read this section
while referring to the MS2601A front and rear panels shown in

APPENDIX P.
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Measurement Parameters Setting (FUNCTION)

This paragraph describes freguency (FREQ), reference
level (REF LEVEL), span (SPAN), and marker data setting
using the FUNCTION section.

To set the frequency, reference level, span, and
marker, first, press the appropriate function header key
((FREQ], [REF LEVEL], [SPAN], [MARKER]), then enter the
data.

Since the data may not be settable by numeric/unit
keys or data knob, depending on the kind of header key,

these methods are summarized below,
There are two data entry methods:

1. Numeric/unit keys... Value entered directly

2. Data knob... Set value continuously changeable

When one of the four FUNCTION section keys is pressed,
the current function data entry mode is continued until one
of the other three function keys is pressed. The setting
parameters header characters displayed on the CRT are
highlighted (reverse-displayed). Therefore, the next data

can be entered after the last data entry.

Note:

Wwhen the FUNCTION section [FREQ], [REF LEVEL], [MARKER],
or [SPAN1 key is pressed, the MS2601A enters the
function entry mode indicated by the key. This mode 1is
independent of the menu key and is not cleared by menu
key operation. Function data can be entered inde-
pendently from the menu key even when the menu setting

is changed.



Header key N '
- Numeric/unit keys CK - . MARKER ;

Data knob OK

—~ —
Only data knob OKE
* Data can be enteredi

irrespective of the!

menu kev setting. !

REF LEVEL FREQ

menu key setting.

11
i1
[
Data can be entered !
[}
(|
I
[

I

1

i .

I

: | | irrespective of the
|

i

Data knob: Used to enter data for
N the FUNCTION section
[REF LEVEL}, [FREQT,
(SPAN!, and [MARKER] keys

Numeric/unit keys: Used to enter
"""" data for the FUNCTION
section [REF LEVEL],
[FREQ], and [SPAN] keys

Step keys: The SIGNAL SEARRCH section
step keys are used when
setting the span indepen-
dently in steps irrespec-
tive of the FUNCTICN
section [SPAN] key.

| The numeric/unit keys and data knob [

!'are not used at these settings. —— SPAN

i These settings are all set in steps
i with soft keys [F5] and [Fel. Y ¢2§




5.1.1

keys

Fl

Numerlc

Data entry by numeric/unit keys

Data is entered in the order of header key {(HEADER} ,

numeric keys (DATA),

and unit keys (UNIT). The numeric/

unit keys are located in the front panel MENU section (Fig.
5-1).

1
[}
1
TRACE SUB TRACGE GP-B !i w:i:z
j | rdem
a1 [5] [&]ii
11
COUNT FREQ MODE PTA i i
11
[:::] [ 2 l l 3 Iii KHz
ii -dBm
QPiUNIT PMC I i uv
Il
(o] [e] [osjii|enm
1
1
1
41

Numeric data is entered by using the numeric/unit

i1

keys. There are 12 numeric keys:

without pressing the [SHIFT] key.

Then set the unit by using the unit keys.

101 to 191,
and a data correction (back space) key [BS
press the [0] to (9] keys and decimal point key [.]

The

tBs)

kev erases the last entry each time it is pressed.
Fractions may be entered without +he leading zZero.
For example, C.5 can be entered by pressing either

the [0][.1[5] keys or [.}[5] keys.

Unit keys

H
%
b
H
H
[
H
H
£
H
H
H
H
¥
H
H
H
i
H
H
i
H
3
3
H

B o ——

The unit keys are the twe keys at the right cf
the MENU section. They set the freguency,
reference level, and span units. The usakle
units are determined by the header key
setting, Pressing the unit key completes dats
entry.

Whnen the header is [SAVE] or [RECALL), data
entry is completed by pressing the [ENTR! key.

Fig. 5-1 Data Entry by Numeric/Unit Keys

L PP A Y O S

-



Setting example Key cperation

MHz

Center frequency +dBm

CF 12.4 MHz FREQ COUNT FREQ MODE PMC TRACE mv
(FREQ MODE: CENTER)* | I | 1 ] l 2 I [ . [ | 4 [
MHz
Start frequency +dBm
SF 1 MHz FREQ COUNT v
(FREQ MODE: START)** | 1 |
kHz
-dBm
Frequency Span SPAN SUB TRALE QPIUNIT WV
SP 50 kHz
L1 5] [o] ENTR
kHz
Reference level REF LEVEL VID BW —d:m
!

RL, -7 dBm
(UNIT MODE: dBm) ENTR

kHz

Saves data to PMC SAVE COUNT  FREQ MODE ‘Sﬁm
REG No. 12 1 2
L] [ 2]
L | 1 l 1 ]
Header key Numeric keys Unit kevys
{HEADER}) (DATA) {UNIT)

% oyieT FREQ MODE —
F1 3 Press ke F1! to select CENTER.
=] 2] [ = - v E
*k FREQ MOGE =
S l A w— «Press key [F2] to select START.
|  m—} I I 2

. Up to frequency 10 digits can be entered before
pressing unit key. However, when the unit key is
pressed, the set number of significant digits is
limited by the function of the set header key and the

remaining digits are truncated.



If a mistake is made during data entry, characters can
be erased one at a time from the last entry by

pressing the [BS] key.

<Example>

COUNT QP/UNIT

100.25 entered instead of 100.36

QP/UNIT FREQ MODE SUB TRACE PTA GP-iB

[+ ] [o]

T o] [2) [=] 1 3] 21 [&]

100.36 reset

5.1.2 Data entry by data knob

When the data knob is turned clockwise, the set value
ie increased; when it is turned counterclockwise, the

set value decreases.

The data knob is convenient for changing the set value
in small steps. When the knob is turned slowly, the
set value is changed by the smallest step; when it is
turned rapidly, the step change beccmes larger. For
instance, when setting the marker to the objective
signal, if the knob is turned rapidly, the marker also
moves rapidly; 1f the knob is turned slowly, the

marker moves slowly,

The step operation is limited to the SPAN STEP keys

(Iv] and [Al) and soft keys ([F5] and 'F6]1) in several

menus. On the other hand, the numeric/unit keys and data

knob setting values and setting ranges differ with the

FUNCTION section header key.

Therefore, the numeric/unit keys and data knob are

described in relation to the descriptions of the FUNCTION

and MENU section keys.



5.

1.

3

Frequency setting (FREQ)

When the front panel FUNCTION section [FREQ] key is
pressed, the MS2601A enters the FREQ entry mode.
This mode is independent of the menu keys and is not
cleared by menu key operation. FREQ entry is performed with

the numeric/unit keys and data knob.

When CENTER ig selected at the FREQ MODE menu
(paragraph 5.4.12), the CENTER FREQ can be set,

When START is selected at the FREQ MODE menu, the
START FREQ can be set.



MKR : 100.000 40MHz -21.92dBm W:A
RL: =21.9dBm 10dB/ AT2066B ST150ms D:PK

FREQ MODE FREQ MODE [Panel key name

SHIFT FREQ MODE SHIFT FREQ MODE

(=] ]|[=]12]

data can be entered after
the highlighted "CF:" by
using the numeric/unit keys

F5
or data knob.

. START: Start freguency data

can be entered after the

F6 highlighted "SF:" by using

— .
CENTER CENTER [ — M D "‘
— W e
Fi NI
Ty + II‘I'A‘N
— ) T
F2 /3 - W iiuf WMNWWW
I = 00.000 SMHz SP.50kHz  RBikH: VBLEHz
9)
— v
F3 E;g E‘ When the [FREQ] key is pressed,
g if the MODE menu selection item
. is:
| o ,
FA4 3 o . CENTER: Center fregquency
— e
n
o
— 3
— o
= 8]
=
=
P
—
—
—_

the numeric/unit keys or

data knob.
I ' When CENTER is selected, the following coperation

FREQ  um TRACE  QPAUNIT MHz Center frequency 50 MHz

[ 5] [ o] (CF/SPAN) mode

When START is selected, the following operation sets the SF.

= SUB TRACE  QP/UNIT i 1_Start frequency 50 Mz
[ 5 | [0 ] | START/SPAN] mode

Fig. 5-2 Frequency Setting and FREQ MODE



(1) CENTER FREQ entry mode setting

When the FUNCTION section [FREQ] key is pressed,
if any following FREQ MODE menu condition is
satisfied, the CENTER FREQ entry mode is set:

. CENTER already selected at FREQ MODE menu

When the MS2601A is set to the initial state by
pressing the [INITIAL] key, CENTER 1s selected.

. CENTER selecting at FREQ MODE menu operation

performed
SHIFT FREQ MODE
| p— l | 2 | Fi CENTER

{2) START FREQ entry mode setting

When the FUNCTION section [FREQ] key is pressed,
if any following FREQ MODE menu condition is
satisfied, the START FREQ entry mode is set:

. START already selected at FREQ MODE menu

. START selecting at FREQ MODE menu operation

performed
SHIFT FREQ MODE
=] =] [©




{3) Numeric/unit keys and data knob setting range
B Data setting range... 0 to 2210 MHz (20 Hz steps)

When the 10 Hz digit is less than a 20 Hz step,

it is rounded up to the next 20 Hz step value.
1 Hz digits are truncated.
<Example>

10.00 kHz + 10 kHz

16.01 kHz ~» 10.C2 kHz
(When less than 20 Hz step, rounded up to
20 Hz of the next 20 Hz step value)

10.02 kHz - 10.02 kHz

10.03 kHz - 10.04 kHz
(When less than 20 Hz step, rounded up to
40 Hz of the next 20 Hz step value)

10.04 kHz » 10.04 kHz

10.009 kHz » 10 kHz

(Since 9 Hz is 1 Hz digit, it is truncated.)

Note:

When the set value exceeds the setting range, a
buzzer sounds and the limit value is set.

The SPAN value is changed automatically so that the
CF and SPAN, or START and SPAN relationships are
correct and a buzzer sounds. (See the table on the

next page.)



B Usage features

Numeric/unit keys

FREQ :::-
mm=m

CENTER FREQ and START FREQ can be set at a resoluticn of
20 Hz.

However, since the marker frequency resolution is 0.2% of
the frequency span, the narrower the span, the higher the
number of digits that can be read.

Data knok

= O

The center frequency and start frequency change width is:
. EKnob turned slowly: Approx. 1/10 of frequency span
(horizontal axis 1 div) per one rotation
Knob turned rapidly: Approx. 2 to 3 times the speed
of when knob turned slowly

Relationship with span

For example, in the CF/SPAN mode, if the relationship
between CF and SPAN is correct, SPAN will not change even
if CF is changed.

However, if CF is set so that (CF-SPAN/2) is less than -100
MHz, or (CF + SPAN/2) is greater than 2300 MHz, since the
SPAN value is unsuitable, a buzzer scunds and the SPAN
value is automatically changed so that the relationship
with CF is correct. For instance, when CF 50 MiHz is
entered from the CF 1100 MHz and SPAN 2200 MHz state, SPAN
is automatically set to 300 MHz.

u
§

10



5.1.4 Fregquency span setting (SPAN)

When the FUNCTION section [SPAN! key is pressed, the
MS2601A enters the SPAN entry mode. This mode is
independent of the menu keys and is not cleared by menu kevy

operation.

SPAN is entered with the numeric/unit keys and data
knob. SPAN can be changed with the SIGNAL SEARCH section
SPAN step keys.

MKR : 100,000 40MHz -21.92dBm W;A
RL: =21.9dBm 1048/ AT20dB ST150ms D:PK

i
[

1 :
A D
m : \mww SPAN SUB TRACE qQrIUNIT

CF : 100.000 5MHz 50kHz  RB1kHz VBlkHz I S l l qu

|

b The sparn velue oan
be increaged in

I i
i i
1 ;
i t
i i
L m : 5
When the FUNCTION section [SPAN] key ] !

is pressed, SP: is highlighted. The ! : !

. . | seguence, irrespec- |

frequency data is then entered with i tive of the FUNCTION
the numeric/unit keys or data knob. | sectlon [SPRAX] key, F
1 1

i !

i i

i 1

i i

i i

i i

i 5

i i

i !

! 1-2-5 sequence and
| gecreased in b-i-1

o

Since this data indicates the entire L S e
horizontal axis fregquency span, one { keys. Thn SPaN keys
division of the scale (freg/div) is i iietif;-lfnﬁiifea
1/10 of the displayed value. In the -
figure above, one division is 5 kHz.

* lighted characters,

Fig. 5-3 Frequency Span Setting



(1) Numeric/unit keys and data knob setting range

B Data setting range .... © and 1 kHz to 2200 MH=z
If setting of a number larger than two digits is
attempted, only two high-order digits are set.
7ero is substituted for the low-order digits.
For significant digits in the 250 and £10 ranges
and for 5 kHz or less, the lower of the two
high-order digits is set to the lower even number
if it is an odd number.
When a number between 210 and £50 and one
significant digit number is entered, the entered
value is set.
<Example 1> Even number setting
=50 =10 =5kHz
576 MHz — 560 MHz 9.99kHz —9.8kHz 1.5kHz —14kHz
569 MHz — 560 MHz 9.99 MHz — 9.8 MHz 1.2kHz —1.2kHz
835 MHz — 820 MHz 9.88 MHz — 9.8 MHz 1.3kHz =—12kHz
820 MHz — 820 MHz 5.3 MHz — 5.2 MHz 1.76 kHz —1.6kHz
6.29 MHz — 6.2 MHz (1.76 MHz —1.7MHz)

S A I

high-order 2 digits| Parenthesized values are >5 kiHz

at significant digits over 10.



<Example 2>

Entry of significant digits between 10 and 50 and

one significant digit

1256 MHz - 1200 MHz 1.98 MHz » 1.9 MHz

1346 MHz » 1300 MH=z 700 MHz » 700 MHz
(significant digits 1)

49 MHz -+ 49 MHz 770 MHz > 760 MH=z

(significant digits >50)

48,49 MHz - 48 MHz 470 MHz - 470 MHz

47.6 MHz - 47 Mhz 905 MHz » 900 MHz
(significant digits 1)

11.5 MHz ~» i1 MHz 995 kHz » 980 XHz
(significant digits >50}

10.7 MHz ~ 10 MHz

Note:

When the set value exceeds the setting range, a
buzzer sounds and the limit value is set. If the
relationship between SPAN and CF is incorrect, the
SPAN value is automatically changed so that the

relationship is correct. (See the table below.)

B Usage features

Relationship with CF

For example, in the CF/SPAN mode, if the relationship
between CF and SPAN is correct, the SPAN value can be set
wider or narrower than the current SPAN value, based on a
constant CF.

However, if the current SPAN value satisfies the conditicn
(CF-sPAN/2) = -100 MHz or (CF+5SPAN/2) = 2300 MHz, if an
attempt is made to set SPAN to a value wider than the
current SPAN value without changing CF, a buzzer will sound
and SPAN will return to the current SPAN value (limit
value). For instance, if an attempt is made to set SPAN to
410 MHz when the CF = 100 MHz and SPAN = 400 MHz state, a
buzzer will sound and the SPAN value will be automatically
reset to 400 MHz.




B Usage features (Cont.)

Relationship with RB, VB, and ST

If the resolution bandwidth (RB), video bandwidth (VB}, and
sweep time (ST) are set in AUTO mode, when the SPAN value
is changed,
RB is automatically set to the optimum value
corresponding to the SPAN value.
. VB is automatically set to the optimum value according
to the RB value,
. ST is automatically set to the optimum value according
to the SPAN, RB, and VB values.
so that frequency and level measurement errors are not

generated.

Span width

Since the span readout accuracy is 2%, the absolute error
can be reduced and the signal waveform zoom (magnificaticn)
effect and marker reading resolution can be increased by
narrowing the span width.

Numeric/unit keys

SPAN

[_]

Up to 7 digits can be entered, but setting is 2 significant
digits and is based on the limits described in the data
setting range section,

Even if kHz is specified as the unit, frequencies over
1000 kHz are displayed in MHz unit.

<Fxample> 1000 kHz -~ 1 MHz, 999 kHz > 980 kHz

Even if MHz is specified as the unit, frequencies
below 1000 kHz are displayed in kHz unit.

<Example> 0.999 MHz - 980 kHz

The unit when SPAN 0 is entered can be either kHz or

MHz.




B Usage features (Cont.)

Data knob

SPAN

]

The span value can be varied continuously or in even-number
steps at two significant digits as shown below, based on
the limits described in the data setting range.

kHz

Even number

1, 1.2, 1.4, 1.6 to 2, 2.2, 2.4 to

Continuous

10, 11, 12 to 20, 21, 22 to 30, 31, 32
to 49, 50

Even number

50, 52 to 58, 60, 62, 64 to 96, 98, 100

Continuous

100, 110, 120 to 470, 480, 450, 500

Even number

500, 520 to 580, 600, 620, 640 to 940,
980

MHz

Continuous

1, 1.1, 1.2 to 2, 2.1, 2.2, to 3, 3.1,
3.2 to 4.9, 5

Even number

5, 5.2 to 5.8, 6, 6.2, 6.4 to 9.6, 9.8,
10

Continuous

10, 11, 12 to 20, 21, 22 to 30, 31, 32
to 49, 50

Even number

50, 52 to 58, 60, 62, 64 to 96, 98, 100

Continuous

100, 110, 120 to 470, 480, 490, 500

Fven number

500, 520 to 580, 600, 620, 640 to 960,
980, 1000

Continuocus

1000, 1100, 1200 to 2000, 2100, 2200




(2) Zero span

When the fregquency span is set to 0, the MS2601A
operates as a fixed tuned receiver with the variable

bandwidth tuned to the center frequency (CF}.

The CRT horizontal axis is a time-domain display

(input signal shown as a function of time}.

. When an input signal equal to the set CF 1is
applied to the RF INPUT connector, its detected
output is displayed on the CRT as a change of

amplitude with time.



<Example>

Receive 50 and 100 MHz signals shown below in

time domain.

—3.06dBm gf ¢ After pressing the
10dB/ AT20d8B ST50ms : sPAN QP (UNIT

K2
. N r dh-
T o] T o] e

- >

Wave
in order,
i i;imnn:100MHzJ (1) To receive the 50 Mz signal
T FREQ SUB TRACE QF UNIT
: Press
_____ B 1 O O B 1 5] Lo ]
e 3rd
i harmonic (2y To receive the 100 MHz Slgnal
h A hh A' A;i\ A FREQ COUNT QFIUNIT QP /UNIT
L
: Fress t
l ] .: I,
1}

B L

k
I
Lot

CF : 50MHz SP:300MHz  RB3DOkHz VB10OkHz

MKR : 50.000 000MHz —3.06 dBm WA . .
T T t 50 M

RL: 0.0d8m 10d8/ AT2048 _STSOmS D:PK he CRT when the Hz signal 1s
received is shown at the left.

50 MHz reception level -3,06 dBm

When the signal level on the CRT
does not change with time, &
constant amplitude is measured.

__.__________4

I SpSaSEpERy BN e

I
1
—
LI
I
Dl
.1
N
[
L
P T
M
N
b

CF : 50MHz § KHz RB300kHz VB100kHz



5.1.5 Reference level setting (REF LEVEL)

When the front panel FUNCTION section [REF LEVEL! key
is pressed, the MS2601A is set to the REF LEVEL entry mode.
This mode is independent of the menu keys and is not
cleared by menu key operation. REF LEVEL 1s entered by

using the numeric/unit keys and data knob.

: 100.000 40MHz  ~21.92dBm WA Data knob
-21.9dBm 10dB/ AT20dB ST150ms D:FK

m Amplitude
scale
4 change

Qe/uNIT

CF : 100.000 5MHz SP:50MMHz RBikH: VB1kH: attenuator Amplitude
setting units change
AEF LEVEL FREQ MODE COUNT PMC TRIG -dBm
I N N N o BN o

— When the FUNCTION section [REF LEVEL] key is pressed, RL: is
highlighted. The reference level data is then entered with the
numeric/units keys or data knob.

The absoclute amplitude level of the horizeontal line at the top of
the CRT scale (reference level line) can be changed by this
operation.

—# When the polarity of the reference level is negative, enter the
positive value, then press the [-dBm] unit key.

Fig. 5-4 Reference Level and Associated Data Setting



(1) Numeric/unit keys and data knob setting range

@ REF LEVEL setting range: -100.0 to +20.0 dBm
(0.1 dB steps)

When the unit is not dBm, the converted value

from the corresponding dBm value is set.
dBuV,...v.0s +7.0 to +127.0 dBuV

. dBmV........ -53.0 to +67.0 dBmV
dBuV(emf) ... +13.0 to +133.0 dBuV(emf)
Ve et nerneans 2.2 uVvV to 2240 mV

{For LIN, 70.8 uV to 2240 mV)

B Usage features

Numeric/unit keys

REF LEVEL

]

When dBuV or dBmV is selected at the QP/UNIT menu, the
dBm unit key is used for dBuV or dBmV unit.

When V is selected at the QP/UNIT menu, use the pv or
mV unit key.

The setting resolution is 0.1 dB. Therefore, data
entered after the 0.1 dB digit is truncated.

When the unit is V (uV, mV), up to 3 significant
digits can be entered. However, since the internal
setting format is a 0.1 dB unit, the data 1s reset so
that conversion to 0.1 8B unit is possible as shown
below.




B Usage features (Cont.)

Numeric/unit keys

REF LEVEL : :: -

7 |EEE.

mmom W
dBm vV converted value Entry Setting
0.0 224 mv 224 mv - 224 mv
0.1 226 mV 225 mV - 224 mV
0.2 229 mvV 228 mV > 226 mV
0.3 232 mv 231 mv - 229 mv
0.4 234 mV 235 mV - 234 mv
0.5 237 mV 236 mV - 234 mV
0.6 240 mv 240 mV > 240 mV
0.7 243 mv 244 mV - 243 mv
0.8 245 mV 245 mV - 245 mv
0.9 248 mvV 248 mV - 248 mV
1.0 251 mV 250 mv > 248 mV

Since the data corresponding to the value converted to
a 0.1 dB unit is entered, the underlined data are set

as entered.

Since the other data is between 0.1 dB converted data,
it is rounded to the corresponding value converted to

the 0.1 dB unit data smaller than the entered data and
set and displayed.

Numeric/unit keys

REF LEVEL

]

For log scale, the data is changed in 0.1 dB steps.
For V unit, the data is changed in steps corresponding
to 0.1 dB.




(2) Amplitude scale modification

The SCALE menu can be opened and the CRT vertical
amplitude scale can be selected from 10 dB/div, 5
dr/div, 2 dB/div, 1 4B/div, and LIN, by pressing the
[SHIFT] [SCALE] keys.

In the initial state, LOG 10 dB/div is already
selected. 10 dB/ of "10 dB/ AT20 dB" in Fig. 5-4
shows this. For 10 dB/div, the vertical axis of the
CRT scale is 8 divisions., For the other four

amplitude scales, the vertical axis is 10 divisions.



ATTEN QP/UNIT SCALE Panel key name

Key

ATTEN SHIFT QP/UNIT SHIFT $CALE
cperation

ENENENRER
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o
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MANUAL F2 —/ H
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Q
n
— o~
F3 a
e o
o
-~
| |&
Current Fa = o
value — v
c
o]
| i
F5 &/ g
— 5
fry
 em—
F6 /3
—
MKR : 50.000 50MHz -3.13dBm WA MKR : 50.000 50MHz =3.13dBm WA
RL: 0.0dBm (—10dB/ AT20dB ST150ms D:PK RL: 224mV = LINAT20dB ST150ms D:PK

SHIFT SCALE
I = l ] 3 l S —

Fig. 5-5 Reference Level Menu

To set LIN, press the [F5] key as shown above,
RL (REF LEVEL) becomes a V (volt) display and the
vertical amplitude scale is displayed as LIN, In the
figure above, the display is changed from 0.0 dBm to
224 mV, and from 10 dB/div to LIN.



(3)

The linear scale is an amplitude scale which is
proportional to the input voltage. The top line on
the CRT is the REF LEVEL value and the bottom line is
0.0 mV.

Note:

The LOG and LIN amplitude display linearity error
per vertical division on the CRT is shown below. In
addition, when the peak of the signal is under the
reference level line, if the peak is moved to the
top line of the CRT by using the data knob or

[ PEAK+REF] key, and the level on the top (reference
level) line is read, the scale linearity is not
included and measurement can be made at the highest
accuracy. (When LIN is set, PEAK + REF is not

performed)

LOG: +1 dB at 0 to -70 @B (10 dB/div) display
+10.5 @B at 0 to -50 dB (5 dB/div) display
+0.3 dB at 0 to -20 4B (2 dB/div) display
+0.2 dB at 0 to -10 dB (1 dB/div} display

LIN: +3% of reference level (full scale)

Amplitude units modification

The QP/UNIT menu is opened by pressing the
[SHIFT] QP/UNIT] keys shown in Fig. 5-4 or Fig. 5-5
and the amplitude unit is selected with soft key TF61].

When the menu is first opened, the UNIT display
corresponding to the [F6] key is displayed with an
asterisk and the unit with the asterisk is already set

even if the [F6] key is not pressed.

For example, if dBm is already used as the

amplitude unit, the menu display is as follows:




The units shown below can be selected serially by

pressing the [F6] key repeatedly. (The unit key which

was pressed last is selected.)

Note:

When UNIT is dBm, etc. (except V) when SCALE is
LOG, if the scale is changed to LIN, UNIT changes
to V. When SCALE is returned to LOG, the previous
log UNIT is recalled. Therefore, when the
[INITIAL] key is pressed in the LIN scale, SCALE
becomes LOG, but the previous log UNIT is recalled.
When dB/m (= dBuV/m field strength measurement} is
selected as UNIT, only the marker level unit

becomes dBuV/m. The REF LEVEL unit becomes dBuv.

(4) REF LEVEL setting and input attenuator (ATTEN)

When REF LEVEL is set when AUTO is selected at
the ATTEN menu (Fig. 5-5), INPUT ATTEN is set auto-
matically in accordance with Table 5-1 so the dynamic
range is extended according to the REF LEVEL so that

gain compression does not occur,

Table 5-1 AUTQO Mode Table 5-2 ATTEN
REF - LEVEL (dBm) ATTEN {dB) REF - LEVEL { dBm } Settable ATTEN (dB)
-100.0 ~ =200 0 -100.0 ~ -82.0 0
-199 ~ -100 10 -619 ~ =520 0, 10
-99 ~ 0.0 20 -519 ~ -420 0. 10, 20
01 ~ 100 30 -419 ~ -320 0., 10, 20, 30
101 ~ 200 40 -39 ~ =220 0, 10, 20, 30, 40
-219 ~ =100 0, 10, 20, 30, 40, 50
-99 ~ 0.0 10, 20, 30, 40, 50
01 ~ 100 20, 30, 40, 50
101 ~ 200 30, 40, 50




INPUT ATTEN in AUTO mode is set at initial
setting or when the [ATTEN][F1l] keys are pressed in

order.

The INPUT ATTEN in AUTO mode value is set so that
when a signal of the same level as the REF LEVEL is
input, gain compression has no effect and level
measurement is performed accurately and the noise
level is lowered. However, if INPUT ATTEN is left in
the AUTO mode, to increase the sensitivity and measure
low-level signals when measuring non-harmonic spurious
response, signal adjacent spurlous response, etc., the
ATTEN value may be too high and measurement at the
required sensitivity may be impossible. In this case,
set INPUT ATTEN in the MANUAL mode in accordance with
Table 5-2. The INPUT ATTEN value can be set to a low
value within the range over which mixer level [(input
level equal to reference level) - (INPUT ATTEN value) ]
is £-10 dEBEm.

When measuring 2nd and 3rd harmonic spurious
response, the affect of internal distortion must be
eliminated by lowering the mixer input level. Since
the specified internal distortion is £-75 dB for a
-30 dBm mixer input level, to measure harmonic
spurious response down to -75 dB, the mixer input must
be made <-30 dBm. In this case, if the ATTEN setting
remains AUTO, since the ATTEN value is too small, set
the ATTEN value in the MANUAL mode. To set the MANUAL
mode, open the ATTEN menu by pressing the [ATTEN] key
and set the ATTEN value with the [F5] or [F6] key.



Marker Function Details

When the front panel FUNCTION section [MARKER] key is
pressed, the MARKER(1) or MARKER(2)} menu is displayed in
accordance with the display selected previously. When MKR:
is highlighted by pressing the MARKER] key, the zone
marker can be moved with the data knob (numeric/unit keys

cannot be used).

Note:

B When the FUNCTION secticn [FREQ]}, [REF LEVEL], or
FSPAN] key is pressed when a MARKER menu is
displayed, the highlighted characters at the top
left of the CRT are cleared and the highlighted
characters of the selected FUNCTION are displayed
even if the MARKER menu remains displayed. At this

time:

The zone marker and spot marker cannot be moved
with the data knob.

The measured value (frequency and level) can be
read from the marker.

The MARKER menu function can be selected and
executed with soft keys [F1} to [F6].

B When the TINITIAL] key is pressed or at POWER ON,
the MARKER(1l) menu is displayed.
Bowever, for the MARKER(2Z) menu:

When the [INITIAL] key is pressed, menu items
NORMAL, Z WIDTH NAR*, and Z SWP OFF are set, the
MARKER(2) menu is not displayed on the CRT.
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MARKER

M When the FUNCTION section [MARKER] key is

pressed:

. If NORMAL is selected at the MARKER {2} menu,
MKR: is highlighted.

. If A is selected at the MARKER(2) menu, AMKR:
is highlighted.

. If ON is selected at the COUNT menu in the
NORMAL mode, FREQ: is highklighted.

. If ON is selected at the COUNT menu in the A
mods, AFRQ: is highlighted.

The zone marker can be moved by the data knob in
any of the above states.

The marker is always positioned at the highest
level within the zone marker. The zone marker
width is selected with the ZONE WIDTH key [F4] at
the MARKER({2) menu.

Cata knob

When the data kneb is turned slowly, the zone
marker is moved one horizontal divisieon (30
points) per revolution of the knoh. When the
data knob is turned rapidly, the zone marker
moves at a speed 2 to 3 times faster then when
the knob is turned slowly.

Fig. 5-6
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5.

2.

1

MARKER{1) and (2) menus

When the front panel FUNCTION section [MARKER] key is
pressed, the MARKER(1l) or MARKER (2) menu shown below is
displayed and the MS2601A enters the MARKER entry mode.

The MARKER menu (1) or (2) that was previously displayed is
reproduced. However, at POWER ON, or when the [INITIAL]
key is pressed, the MARKER (1) menu is displayed. The
required function is selected by pressing the corresponding
soft keys [F1l] to [F6].
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MARKER

Panel key name
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: Makes marker frequency CENTER FREQ
! Ineffective when SCALE is LIN or at both A
- and B-WRITE OFF

Makes marker level REF LEVEL
i Ineffective when SCALE is LIN or at both A
: and B-WRITE CFrF

MARKER
(1)

MKR—CF

Moves marker to highest level on CRT and
makes that point center of zone marker

PEAK
SEARCH

Moves marker to next lower peak from
current marker level

! This function is effective only when ZCNE
. WIDTH is SFOT.

Moves marker to lowest level on CRT
This function is effective only when ZONE
WIDTH is SPOT.
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Displays MARKER(2) menu
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When the [F6] key is pressed when the MARKER (1) menu
is displayed when the front panel FUNCTION section {MARKER]
key is pressed, the MARKER(2) menu shown below 1is displayed
on the CRT and the required function is selected by
pressing the soft key [Fl] to [F6] corresponding tc that

function.

., 2 o0 i,

[ ]
. MARKER Panel key name
mm BN EN
D PR TSR T EEEEEL I LTI
i mmmE = MARKER Kev
HE =mm E: operation
— s Emmm=" -- pera
A mmw B
-
= Q@ oo - = = s
‘Menu
MARKER ‘classi-
{2) fication
Selects NORMAL MARKER entry mode R
NORMAL =
[ T —
—
Selects AMARKER entry mode
=3
F2 —=
=
B
[
¥
. 4+
Clears marker displa
bay | |4
MARKER F3 —= 5]
OFF 3 .
1
o]
o
Y
o
The zone marker width can ke switched — bt
. between WIDE (1 div equivalent), NARROW : T o
(0.5 div eguivalent), and SPOT (width O, . —_ -
that is a vertical line) 5
+
. At ZONE SWEEP ON, sweeps only range s  — =
specified by zone marker E;g
: v |
- Displays MRRKER{1) menu s
: MARKER —
(1)
* 1 NAR/ SPOT ! WIDE
*2 OFF / ON
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(1)

(2)

MARKER (1) menu function selection

The MARKER{1l) menu MKR+CF to MARKER (2} functions

are selected by pressing the corresponding keys [F1]

to [F6&].

MARKER (2) menu function gelection

For MARKER(2) menu NORMAL to MARKER (1} functions:

@ When keys [F1] to rF37] that correspond to NORMAL,

A, and MKR OFF are pressed once, the selected

function is enclosed in a square frame which is

held until another function is selected.

NORMAL

F1

Il

F2

Il

F3

000

Function held until ([F2] or [F3]
key pressed

Function held until [F11 or [F3]
key pressed

Function held until! [F11 or [F2Z]
key pressed

B TFunction selected with asterisk... Displayed

function set.

. TF4] or IF5) key... Menus shown below serially

switched by pressing (F4] or [FS] key repeatedly.

. TF6] key.... MARKER(1l) menu displayed when

pressing TF6] key.



5.2.2 ©NORMAL marker and zone marker selection

When the [MARKER] key is pressed, if any following
condition is satisfied, the NORMAL marker and zone marker
NAR are selected.

. NORMAL and 7 WDTH NAR* already selected at MARKER(2)

menu

NORMAIL and WDTH NAR* selected with [F1] and [Fd4] keys
at MARKER(2) menu

. [INITIAL] key pressed

The NORMAL marker sets the zone marker (displayed by
dotted frame on CRT) at the channel currently written (READ
ON channel when a channel is not written, or the last
channel set to READ ON when channels A and B are set to
READ ON at the same time) and displays the marker point
{(current marker) at the highest point within the zone

marker. The marker frequency and level are then displayed

digitally.,
P A Current marker : s
requency Level position Lone marker position
we ) =h
= When ZONE WIDTH is WIDE and NARROW, the
%—”— marker position is not set directly,

but the zone marker position is set

\ with the data knob. Therefore, the

frequency and level of the peak point
X can be measured by setting the zone
marker roughly so that the peak of the
: \ objective spectrum is within the zone
marker.

1. The dotted line frame is moved as one marker, that ig, the zone
marker, witl the data knob.

b

The marker is moved to the highest level within the freguency
range indicated by the zone marker.

3. The current marker freguency and level are displayed digitally at
the top of the figure.

4. Because the zone width is O when YOME WIDTH is SPOT, the position
of the marker point itself can be set with the data knob.
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The current marker point is positioned to peaks A, B,

|
\\

C, D, or E of the trace waveform shown above by setting the
zone marker to NAR or WIDE and turning the data knob so
that one of the peaks (A, B, C, D, E} is within the zone
marker. The operation after opening of the MARKER(2) menu

is shown below.

Step Procedure

1 F1 HORMAL = NORMAL marker selection
— .

2 Press the O | key to display or
[

3 Move the zone marker to the measurement zone with the

data knob.




Spot marker (SPCT)}
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When the peaks of the waveforms are grouped close
together as shown above, the zone marker is set to NAR or
SPOT with the [F4] 0f peaks A, B, ...K, L, and M, all
but L can be handled by the NAR zone marker,

key.
For peak L,
the zone marker is set to SPOT because when the zone marker
is set to NAR, peak K or M, which has a higher level than
peak L, is within the zone marker and the marker cannot be

positioned to peak L,

When the space between peaks is narrow, the SPOT zone

marker is more suitable than the NAR zone marker.




b~ ——fmnfrmpunt o

Note:

When the left
when the zone
peak A in the
the height of
A>A',

Since A<A' in

slope of peak B is within the zone marker
marker is moved to position the marker at
figure above, move the zone marker so that

that position A" is lower than A, that is

the figure above, the marker cannot be

displayed at peak A.

5.2.3 Zone marker sweep

To sweep only the bottom-peak - bottom of waveform C

of the spectrum waveforms shown above of the Note above and

increase the wavefcorm C adjustment speed, only the

frequency range of the part displayed by the zone marker

can be swept repeatedly. The operation after opening of
the MARKER(2) menu is shown below.

MKR : 46.500 34MHz - 12.9dBm WA

RL :

0.0dBm 10dB/ AT204B ST2s D:PK

ea-Voen

\
\
\

A A
/\/ ]\

CF : 46,5MHz SP:5.6MHz RB100H: VB100OH:z
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Step Procedure
1 Set the zone marker to WIDE or NAR by using the [F4&]
key.
2 Move the zone marker te the waveform C measurement
range by using the data knob.
3 Adjust the span so that the measurement range is
within the zone marker,
4 Set ZONE SWEEP to ON with the [F5] key.
F5
B Sweep speed
Since the sweep speed at ZONE SWEEP is the same
as normal sweep, the sweep time of ZONE SWEEP is:
. WIDE.... 1 div (1/10) of full sweep
. NAR..... 0.5 div (1/20) of full sweep
The example above shows that the sweep time that
normally requires 2 s at full sweep can be performed
in 1/10¢ the time, or 200 ms.
Notes:
1. When ZONE SWEEP is on, the zone marker can be moved

with the data knob, but the PEAK~CF, PEAK+REF, SCROLL
<,>, MKR~CF, MKR+REF, PEAK SEARCH, NEXT PEAK, MIN
SEARCH, and ZONE WIDTH functions canncot be executed
(buzzer sounds). To execute these functions, turn off
ZONE SWEEP.



70ONE SWEEP is not turned on when ZONE WIDTH is SPOT

{buzzer sounds).

Steps 3 and 4 in the operating procedure previously
described cannot be interchanged. Changing the full

sweep width during partial sweep cannot be performed.

When ZONE SWEEP is on, the TRIG mode cannot be set to
VIDEO, LINE, or EXT. When TRIG mode 1s set to VIDEO,
LINE, or EXT, ZONE SWEEP cannot be turned on.

5.2.4 A marker

When the [F2] key is pressed when the MARKER(Z) menu

is opened and NORMAL marker 1s selected, the position of

the current marker e becomes the reference marker [J and

the frequency and level differences become 0.

Thereafter, the current marker e 1is moved with the

data knob and the differences (frequency and level) between

two points is found. That is, the & marker is used as
follows:
1. To display [ over the current marker e as the

reference marker,

To store the current freguency and level of the (o]
point as the reference marker frequency and level in
LOG scale. (In I.IN scale, the reference marker level
is stored as a position on the vertical axis on the

CRT, and not as a level value.)

To display the frequency and level differences between
the reference marker [J and current marker e digitally

as 0.000 kHz and 0.00 dBm.

When the current marker e is moved with the data knob
thereafter, to display the frequency difference
between the current marker e and the reference marker
and the level difference between the current marker

and the reference marker, digitally.
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Freguency Level
difference difference

Reference ™
marker

Current

Al
/ § ‘ marker
\

]

For LOG scale, the level difference is represented by
dB. For LIN scale, the level difference is represented by

multiplier (x}.

For a description of A marker measurement at the LIN

scale, see paragraphs 5.4.6 (2) and 6.5.2(2).

Notes:

1. Since the A marker reference marker frequency and
level do not change with changes of the spectrum
waveform, the reference marker may not be on the
waveform and be moved off the CRT by frequency
setting, then it is displayed at the end of the scale

line.

2. When the [F2] key is pressed when the

reference marker [] and current marker e are displayed
at separate positions on the trace in the 4 marker
mode, the reference marker [, which was at the
reference point up to here, 1is cleared and moved to
the current marker e, where it becomes the new

reference point.



6.500 550MHz —64.38dBm W:A  MARKER
0.0dBm 10dB/ AT10dB ST1.Sms D:PK (2)
——
- i
Carrier : NORMAL
! ] : ) .
Loy ideband ! |vpper sideband
weY S1 Ei{] m S A
1 . .
/ I\ : .
3 B :
/ ; [\ —— MARKER
! T OFF
..... SRS AN N U (O 55 S0 S SRS S
: Z WOTH
| NAR*
/ : \§ : 7 sup
: S oFF*
] . .
A / E \ A MARKER
v Y _
1. A R
CF : 46.500 50MHz SP:5KHz RB100Hz VB1GOHz
<Example>

The sideband spectrum cf an AM wave at the MARKER(2)
menu selection is shown in the figure above (500 Hz

modulation frequency, 30% modulation depth).
The detailed procedures to:

1. Find level and frequency differences between

carrier and upper and lower sidekbands.

2. Find frequency and level differences between

upper and lower sidebands.

are described below.
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(Step 2)

MKR : 8.500kHz
RL : 0.0dBm
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D:PK

104B/ AT20dE ST1.5s
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Step Procedure

Freguency and level differences between carrier and

sidebands

1 Move the zone marker to the center of the CRT (Carrier

position) by using the data knob.

2 Set the A marker with the [F2] key.

3 Move the zone marker to the position where it
encompasses the peak of the upper sideband by using
the data knob.

4 Read the frequency difference 0.500 kHz and level
difference -18.21 dB from the CRT.

5 Move the zone marker to the position where it
encompasses the peak of the lower sideband by using
the data kncb.

6 Read the frequency difference -0.500 kHz and level
difference -18.16 dB from the CRT.

Frequency and level differences between sidebands

7 Make the current marker the reference marker (lower

sideband position).

 m—
F2 3

8 Check that the reference marker [] moves to the

current marker position.

9 Check that the marker reading is 0,000 kHz, 0.00 dB.
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(Cont.)

Step

Procedure

10

11

Move the zone marker to the position where it
encompasses the peak of the upper sideband by using

the data knob.

Check that the frequency difference is 1.000 kHz and
the level difference is -0,05 dB.

Notes:

1.

The level of the reference marker at LOG scale is
ineffective when scale is switched from LOG to LIN.
To usgse the A marker with the LIN scale, reset the
reference marker by pressing the 4 key again. This

also applies when scale is switched from LIN to LOG.

At LOG scale, the A marker reference level does not
change even if REF LEVEL is changed. Therefore, when
REF LEVEL is changed, the reference marker position on
the CRT changes.

However, at LIN scale, the position con the CRT does
not change even if REF LEVEL is changed. Therefore,
the level changes.

In addition, at LIN scale, measure with a fixed REF

LEVEL.



5.2.5 PEAK, NEXT PEARK, MIN points search
The PEAK, NEXT, and MIN points search using the

spectrum of built-in 50 MHz signal is described below.

Tnitialize the MS2601A and supply the 50 MHz signal
from the rear panel OUTPUT 50 MHz connector to the RF INPUT

connector.

The CRT display at this time is shown below.

Marker freguency: Display of frequency of peak
level within zone marker

Marker level: Display of peak level
within zone marker

—70.83dBm W:A  MARKER
10dB/ AT20dB  ST70ms D:PK (1)
|
e i MKR—CF
[ N B
' .‘__ Marker zone MK R—>
i REF
| 1
; PEAK
§:§ Marker SEARCH
i G ST R
| NEXT
: PEAK
|
i MIN
! i SEARCH
MARKER
(2)
- ! +
N }
CF:1100MHz SP: 2200MHz  RBiMHz VB100kHz
FREQ = 0 MHz L CF=1100 MHz FREQ = 2200 MHz
‘ .......................... SPAN=2200 MHZ ...........................
0 P{point) 500P

Fig. 5-7 Rear Panel 50 MHz Signal Spectrum
(After Full Span Initialization)
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MARKER Panel key name
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F6 .—3 operation
—
ER MARKER Menu
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—4.47dBm W:A  MARKER
0.0dBm 10dB/ AT20dB ST70ms D:PK {1}
T T T
N : I
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B i Y f ! —_—
4— Zone marker | MKR—
: . REF
]
: PEAK
! SEARCH
NEXT
PEAK
MIN
SEARCH
MARKER
I (2)
M 1 I
i 1 )
CF: 1100MHz SP: 2200MHz RBIMH: VB100kHz




Step Procedure
PEAK SEARCH
SHIFT TRIG | .o

1 Press the =:] ‘ 9 ; keys; the
sweep STORS.

MARKER | o

2 Press the keys and
check that the zone marker moves to the zone where it
encompasses the highest level fundamental wave of the
50 MHz signal. (When the zero beat is large, the zone
marker moves to it.)

3 Check +that the current marker is at the peak level
within the rons merker. {Sec figure on the previous
page.}

NEXT PEAK
=51 e
4 Press the |F6 o= o MR keys:
o | IR T ) '
the MARKER(Z2) menu is displaved.
5 Change 2 WDTH (Zone widih) rom NAR to SPOT.
1 e ‘
6 Press the fn ey L WDTH O kevs and
E—_:}! SPOT b

check that the zone marker is cleared and cne vertical
line is superimposed on the marker brightspot.
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MARKER Panel key name
MARKER Key
operation
MARKER
1
—
—
—
By
=] |
= R
— uy
......... 0
u
— o
— a
SEARCH —
o
o
=] |=
FA 3 5
 — o
o
0
= A
F5 = s
— s
3
[s3}
=
F6 —=
—
{Cont.)
Step Procedure
7 Press the Fé :
the MARKER (1) menu is redisplayed.
8 Check that each time the [F4] key is pressed, the
marker is set to the next highest peak of the level.
MIN SEARCH
9 Press the F5 keys.
10 Check that the marker is set to the lowest peak of the

spectrum trace displayed on the CRT at a 2200 MHz

span.




—65.83dBm W:A  MARKER
10dB/ AT20dB ST70ms D:PK (1)
. T
1
' MKR—CF
Spot marker MKR—
, REF
1
: PEAK
! SEARCH
N l I S
117 Cut x2S A A NEXT
! PEAK
] |
i [MIn point MIN
I |1 3 ]p \ .| | SEARCH
]
MARKER
i (2)
: : -
CF : 1100MHz SP: 2200MHz  RBIMHz VB10OKHz

Note:

The NEXT PEAK and MIN SEARCH functions are executed only
when ZONE WIDTH is SPOT. If NEXT or MIN SEARCH is
executed at a ZONE WIDTH other than SPOT, a buzzer
sounds to indicate an operation error. The PEAK SEARCH
function is executed at any ZONE WIDTH. When NEXT PEAK
and MIN SEARCH are executed when repetitive sweep 1s
performed, the trace may change, the marker may move,
and the previous point may not be the NEXT point and MIN
point at the next sweep. In actual measurement, NEXT
PEAK and MIN SEARCH must be executed after stopping

sweep.



5.3 Signal Search

This function guickly sets the signal under

investigation to the required position on the CRT.

PEAK= CF PEAK-» REF SPAN — [—— SCROLL 7

I ~lal IS
\ﬁ/—/

Smoothly moves the CRT
screen to be displayed by
2 horizontal divisions to
the left or right.

__m SPAN 1 kHz to 2000 MHz __[— A

Step-up (span widened

gradually in 1-2-5 sequence)
Step-down {(span narrowed L

"

gradually in 5-2-1 sequence)

B Makes highest level on CRT to the REF LEVEL
(Ineffective when scale is LIN)

8 Moves highest level signal on CRT to the
center of CRT (Ineffective when scale is LIN)

it o
M

Fig. 5-8 Signal Search Function



.1 Peak level signal to center frequency (PEAK » CF}

When the [PEAK+CF] key is pressed, the highest peak of
the spectrum waveform of the channel currently being
written on the CRT is displayed at the center of the CRT.
(The frequency of the peak is made the CENTER FREQ and the

sone marker is displayed at the center of the CRT.)

Notes:

1. When the highest peak on the CRT is a minus freguency,
CENTER FREQ is made 0 kHz.

2. TIf there are multiple highest peaks of the same level
on the CRT, the peak of the lowest frequency is moved
to the center of the CRT.

3. When ZONE SWEEP is ON or scale is LIN or at both the
A- and B-WRITE OFF, the PEAK-»CF function is not

executed.

.72 Peak level to reference level (PEAK + REF)

When the [PEAK+REF] key is pressed, the waveform 1is
displayed so that the level of the highest peak of the
spectrum waveform of the channel currently being written on
the CRT coincides with the top horizontal line (REF LEVEL)
of the scale. (The level of the peak is made the REF
LEVEL.)

The zone marker is moved so that its center coincides

with the peak.

Note:

when ZONE SWEEP is ON or scale is LIN or at both A- and
B-WRITE OFF, the PEAK+REF function is not executed.



<Example>

Check the difference of MKR+CF, MKR>REF, PEAK-CF, and
PEAK-REF functions with the two same peak level

waveforms.

(1} MKR+CF, MKR-+REF

Check that the zone marker is on the
cbjective signal before frequency and level

movements.
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(2)

PEAK~+CF, PEAK-REF
Attention focussed on peaks only

If there are multiple waveforms of the same

level, check the high and low frequencies.

The zone marker position does not have to be

checked before frequency and level movements.

PEAK - REF




5.

3.

3

Span (SPAN)

The operational feature of the SIGNAL SEARCH section
SPAN keys is that the span can be set both irrespective of
the FUNCTION section [SPAN] key and the other keys. Tuning
can be performed rapidly by using these keys with the
[PEAK~CF] key.

When the [SPAN v ] key is pressed, SPAN is stepped-

down 1 step (span width becomes narrower).

When the [SPAN A } key is pressed, SPAN is stepped-up

1 step (span width becomes wider).

Span setting (minimum 1 kHz, maximum 2000 MHz) with
these step keys is in 1-2-5 sequence (step-up direction)

and 5-2-1 sequence (step-down direction).

Note:

When the SPAN value is limited by the CENTER or START
FREQ value, a buzzer sounds and the SPAN is set to the

limit value (see example below).

MKR : 50.4MHz — 4.15dBm W:A
RL: —2.2dBm  10dB/ AT20dB ST50ms D:PK
T
L ]

_

)

d
I
:

1
H

T T T
1
f
CF : S50MHz $200MHz  RB300kHz VB10OkHz




SPAN can be set within the range at which the
relations (CF-SPAN/2)z-100 MHz and (CF+SPAN/2)<£230C MHz are
satisfied. In the figure above, if CF =5() MHz constant,
SPAN keys [V ] and [ A] can set the SPAN between 1 kHz and
200 MHz in steps. Because SPAN=200 MHz in the figure
above, if stepping the span up to SPAN=500 MHz with the
[A] key is attempted, the buzzer will sound and the limit
value will be set to SPAN=300 MHz. This is because
(CF-SPAN/2) = (50-300/2) = -100 MHz.
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5.3.4 Signal waveform scrolling to horizontal direction

(SCROLL)
(1} Left scroll

when the [SCROLL < ] key is pressed once, the
spectrum waveform is scrolled 2 divisions to the left.
Then, new sweeping beging two divisions to the right
and displayed on the CRT. The key can be pressed

consecutively up to five times (total 10 divisions}.

The figure below shows the resuit of pressing the

I < 1 key twice.
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New sweep



(2)

Right scroil

When the [SCROLL > ] key is pressed once, the
spectrum waveform is moved 2 divisions to the right.
Then a new sweeping begins from the left end. The key
can be pressed consecutively up to five times (total

10 divisilons).

The figure below shows the result of pressing the

[ > 1 key twice.

/A

l -

' New sweep




(3)

SCROLL precautions

Note the precautions below.

The SCROLL function is not executed during COUNT

mode (buzzer sounds).

The SCROLL function is not executed when the TRIG
mode is set to VIDEO, LINE, or EXT (buzzer

sounds) .

The SCROLL function is not executed when right
SCROLL causes CENTER FREQ to drop below 0 Hz or
START FREQ to drop below -100 MHz or when left
SCROLL causes CENTER FREQ to exceed 2210 MHz or
the frequency of the right end of the CRT ({stop

frequency) to exceed 2300 MHz (buzzer sounds).

When PEAK~»CF, PEAK-REF, MKR~+CF, or MKR*REF is
executed when sweep 1s stopped at TRIG SINGLE
mode, the CF or REF LEVEL changes but the
waveform does not change and the relationship
between the setting parameters and waveform is
incorrect. If SCROLL is performed in this state,
the waveform is scrolled with the incorrect
setting parameters and waveform relationship.

The correct waveform can be obtained and SCROLL
can be performed correctly by restarting the

sweep.



(4) <Example>

Measure 3rd harmonic level when 50 MH=z
fundamental wave is at center of CRT with 100 MHz

span.

The 3rd harmonic is 50 MHz to the right of the
ond harmonic as shown in the figure below. Since this
igs off the right side of the CRT, it is not displayed
on the CRT. Therefore, the SCROLL key [ < 1 is
pressed and the 3rd harmonic is displayed on the CRT

and its level is measured as follows.

— 2.15dBm WA
10dB/ AT20dB ST50ms D:P

K

2nd harmonic

1‘(///' 3rd harmonic
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150.4MHz — 39.87dBm W:A

- 2.2dBm  10dB/ AT20dB ST50ms D:PK
: . -
]
1
1
]
!
]
i
! >
' : :
----- mm—qr -k e mmd oo oo oo demo o e ot -] (Step 2)
: i
H
1
1
"
T T T T W] T T L T
l N
: I M
CF : 110.4MHz SP: 100MHz RB100kHz VB10OkHz
:150.4MHz — 39.87dBm W:A
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Step Procedure

1 When the [ < ] key is pressed once, the spectrum
waveform is scrolled two divisions to the left. So,
display the 3rd harmonic on the CRT by pressing the
[ < 1 key three times.

2 Move the marker zone by using the data knob so that
the marker moves to the peak of the 3rd harmonic as
shown in the figure at the top on the previous page.

3 Press the MKR—CF keys.

The 3rd harmonic is moved to the center of the CRT as
shown in the figure at the center on the previous
page.

4 Press the |m keys.

5 Check that the peak level of the 150 MHz 3rd harmonic

ig at the REF line and is -40.35 dBm for example as

shown in the figure at the bottom on the previous

page.




Selection of Measurement Function by Menu Key (MENU
secticn)

From the description up to here, the frequency,
reference level, span, and marker functions are performed
by the FUNCTION section and the desired signal is quickly
caught by the SIGNAL SEARCH section. These two sections

comprise the basic analyzer functions.

The MENU section can display a menu for many functions
besides the previously-described basic functions. The
reguired measurement function can be selected and displayed
from among these functions by using function keys [Fl] to
[F6].

The following description is based on the menu at

initialization.

MS2601A

e |
o |
=
—
i i neme} AESOLN EW @ VID B SCALE NG
| e
o (7] [s] (2]
—
3 TRACE 5UB TRACE GPa8
= e ] [s] [s]
~
Fa g o COUNT FREQ MODE PTA .
T 2 I 3 l Described from
{ l [ J ez paragraph 5.4.1
= @ ~dm in order shown
= el pac L at the left.
= o] [e] [es] [enmm
— o
FE oz A L
4‘\\[:;;
To execute a functicn marked in light-
i brown characters above a front-panel
1f the light-brown keys operation key, press the [SBIFT] key,
aFe oressed, z menu is then press the key; the menu will he
displayed on the CRT. displaved cn the CRT.
{This is called "shift key function”,)

Function kevs

Fig., 5-9 Measurement Function Selection by Menu Key
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5 4.1 Resolution bandwidth setting (RESOLN BW)

When the front panel MENU section [RESOLN BW] key 1is
pressed, the RESOLN BW menu shown below is displayed on the
CRT. Select the required function by pressing the soft key
F1] to [F6] corresponding to the function.

RESOLN BW cannot be set with the data knob or

numeric/unit keys.

RESOLN BW | Panel key name
RESCLN BW Key
h— .
operation
Menu
RESOLN classi-
BW Cmats
Sets RESOLN BW to AUTC mode a 1on
The RESOLN BW value is determined automatically by the
SPAN setting. —
The line under [RB] on the CRT is erased. 1
AUTO is set at the initial setting. When selected, the —
character AUTC is enclosed in a frame.
Sets RESOLN BW to MANUAL mode
A line is displayed under [RB] on the CRT to indicate —
the MANUAL mode. MANUAL 2 &=
when selected, the characters MANUAL are anclosed in a —
frame. A
v
~
‘ I
No functaon “
 ——— C
F3 = w
| | o
Q
o
o
- e
The current RESOLN BW value is displayed at the [F4] — =
sition. Current @
po . . Fd = 0
1 MHz is displayed at initial setting. value — ”
C
-~
)
9
§ 5
Steps up RESOLN BW from 30 Hz to 1 MHz in 1-3 frequency = R
segquence 5 3
When this key is pressed, the MANURL mode ie set evern —
when MANUAL is not selected with the [F2} key.
Steps down RESCLN BW from 1 MHz to 3C Hz im 3-1 F& ::
frecuency segquence —_
Wnen this key is pressed, the MANURL mode is set even -
wher. MAKDAL iz not selected with the [F2] key.




(1) 3 dB bandwidth and 6 dB bandwidth

The MS2601A has two IF filters: 3 dB bandwidth

filter and 6 dB bandwidth filter. At initial setting,
the 3 dB bandwidth IF filter is selected.

The resolution bandwidth {(RESOLN BW) sets the
3 dB bandwidth of the IF filter.

Tf BW corresponding to the [F2] key of the
QP/UNIT menu shown at the right is NORM*, the 3
dB bandwidth IF filter is selected.

When the above BW display is 200, 9k, and 120k,
it indicates that 200 Hz, 9 kHz, and 120 kHz
frequencies are available at the IF filter ag the
6 dB bandwidth.

These bandwidthes are used in electromagnetic

interference (EMI} quasi-peak detection.

QP/UNIT Panel key name

SHIFT QPAINIT — Key

EI operation

P/
NIT

000} | |000j(|000) 000} {000 {ood) &%




(2)

AUTO mode

At initialization, RESOLN BW (resolution
bandwidth), SWEEP TIME (sweep time), and VIDEO BW
(video bandwidth) in the MENU section are set to AUTO.

This autcmatically sets them to the optimum state
so that frequency and level measurement errors do not
occur even when SPAN is changed. The SPAN, RESOLN BW,
VIDEO BW, and SWEEP TIME in AUTO set states are listed
in Table 5-3.

Table 5-3 AUTO Mode {SP, RB, VB, ST)

SPAN RES.EW VIDEO BW SWEEP TIME
0 AUTO set AUTO set value AUTO set value held
value held held

1 kHz 30 Bz 100 Hz 3 s

“ 10 kHz 100 Hz 100 Hz 500 ms to 3 s
v 20 kHz 300 Hz 1 kHz 200 ms to 700 ms
~ 100 kHz 1 kHz 1 kHz 50 ms to 300 ms
v 200 kHz 3 kHz 10 kHz 506 ms to 70 ms
" 2 MHz 10 kHz 10 kHz 50 ms to 70 ms
" 20 MHz 30 kH=z 100 kHz 50 ms to 70 ms

N 100 MH=z 100 kH=z 100 kHz 50 ms

v 1000 MH=z 300 kHz 100 kHz 50 ms to 100 ms
v 2200 MHz 1 MH=z 100 kH=z 50 ms to 70 ms

. When RESOLN BW is AUTC, the RESOLN BW value

corresponding to SPAN 1is set.

. When VIDEO BW is AUTO, the VIDEO BW value is set
in accordance with RESOLN BW.

. When SWEEP TIME is AUTO, the SWEEP TIME value
corresponding toc SPAN, RESOLN BW, and VIDEO BW is

set.



(3)

MANUAL setting

Normally, if RESOLN BW, VIDEO BW, and SWEEP TIME

are set to the AUTO mode, measurements can be made

without considering their set values.

However, set RESOLN BW in the MANUAL mode in the

following cases:

1.

General measurement

When observing two adjacent signals, etc.
the frequency resolution can be increased and the
noise can be reduced (approx. 10 dB at RB/10) by

narrowing the bandwidth.

However, if the bandwidth is too narrow, the
spectrum will become too sharp, the response
characteristic will be degraded, and the sweep
will become slow. Select the bandwidth for a

practical sweep speed.

Intermodulation distortion observation

To make measurements at a comparatively wide
frequency span and low nolse level when measuring
two signal intermodulation distortion, set RESOLN
BW to MANUAL and make it narrower than the AUTO
value. However, the sweep time will increase in
inverse proportion to the square of the RESOLN

BW.



Note:

.--‘-‘-"“--.@
|1

N
\
\
/
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7

The spectrum on the CRT differs with the sweep
speed as shown in the figure above. When the sweep
speed is appropriate, waveform (:) is displayed on the
CRT. When the sweep speed 1is increased, waveforms (:)
and (:) are displayed. When the sweep is too fast,
the amplitude on the CRT decreases, the apparent
bandwidth becomes wider, and the frequency deviates.
When waveform (:) cannot be maintained, UNCAL is
displayed at the top right of the CRT.

5.4.2 Input attenuator setting {(ATTEN)

When the front panel MENU section [ATTEN] switch is
pressed, the ATTEN menu shown on the next page is displayed
on the CRT. Select the required function by pressing the
corresponding soft key [F1l] to (F6].

The ATTEN value can be set from 0 to 50 dB (10 dB
steps). ATTEN cannot be set with the data knob and

numeric/unit keys.



ATTEN Panel key name

ATTEN Key

operation

H
:
i
:
H
:
%
i
:
:

B OO0 A A MO

: ATTEN to AUTO mode

Sets ATTEN tc MANUAL mode

frame.

Ne function

position.

even 1f MANUAL is not

The ATTEN value is determined by the REF LEVEL setting.
The line under [AT! on the CRT is erased.

UTC is selected at the initial setting. When selected,
the character AUTO is enclesed in a frame,

line under [AT] on the CRT indicates the MANUAL mode.
When selected, the characters MANUAL is enclosed in a

The current ATTEN value is displayed at the

20 @t is displaved at initial setting.

Steps up ATTEN from O to 50 dB in 10 dE steps
Wnen the [F5] key is pressed, the MANUAL mode is set
ever, if MAWUAL is not selected with the

Stepe down ATTEN from S50 to ¢ dB in 10 dB steps
When the (F6] key 1s pressed, the MANUAL mode is set
selected with the [F2] key.

Menl
classi-
fication

—
2 —
—

L
MANUAL F2 ——
—

—
F3 /=
—

[F4)

Current
value

F4

100

Function setting by soft key

F3

ifill

r2] key.

Fb

il

The values that can bhe set are determined by the REF

LEVEL setting.

For more information, see paragraph 5.1.5

Tables 5-1 and 5-2.



5.

4.

3

Sweep time setting (SWEEP TIME)

When the front panel MENU section [SWEEP TIME] key is
pressed, the SWEEP TIME menu shown on the next page is
displayed on the CRT. Select the required function by
pressing the corresponding soft key [F11 to [F6].

SWEEP TIME cannot be set with the numeric/unit keys
and data knob.

O3
1
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|
i

12 to AUTC mode

SWEEP TIME |JPanel key rame

SWE IME

IME value 1is determined by the SPAKR, RESOLN
and VIDED B¥ settings. The line under [ST] on the
it erased. AUTC is selected at initial setting.

when swelscted, the characters AUTO is encleosed in a

MANTAL mode

I

ino wuicler [GT
When sotacted, €

cfrane,

TUTICT ICN

¢ No

1 setting.

re2]

key.

ed with the [F2] key.

at [F4] position

frem 100 g to 50 ms in
ie. decreases SWEEP TIME
the MANUAL mode

en the CRT indicates the MANUAL mode.
he characsters MANUAL are enclosed in a

is set even if

MANUAL

Current
value

if

|
F1. 3
3
/i
Fz2 =/
—
s |
F3 /=
—
—
F4 232
—3
 s—|
Fs =3
—
 angmnn
F6e /3
e |

soft kevy

by

setting

Function

Yor a description of AUTO and MANUAL modes, see

(3).

naragraphs 5.4.1(2)

and

5
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5.

4.

4

Calibration (CAL)

When the front panel MENU section [CAL] key is
pressed, the CAL menu shown on the next page 1is displayed
on the CRT. Select the required function by pressing the
corresponding soft key [F1] to [F6].

When the menu is opened, the items indicated by the
asterisk are already selected. When the relevant soft key
is pressed at this time, the function of the currently-

displayed item is selected,



=@
E/.—.._EEE_E_E

rutes all CRI routines
¢ iz the same as executing all the CAL routines with
[£2], andé [F4! kevs,)

approx. 90 =

ntes O routine for LOG linearity and overall gain
deviation ltems
REZGLY BW a* thi ig 3 kHz fixed.

Time reguired:

Cx tine for GAIN switching deviation and

HwWin g level deviation items

Eporox. 45 s

CRL routine for VCC frequency deviation and
center frequency deviation items

Time reguirved: Arprox. 7 s

Whes 5 kev is OR z 1 correction data
{COFRET a result of the CARL

routine i

setting, it 1s set to ON.
rrection not performed).
in maintenance,

veed,

T, i* is not used
gsetting is only u
uring, always set ie key to ON.

freguency response (RESPONEE

u
[t R v I

iz get to ON, When

|

-

only used in maintenance.
set this kevy to ON.

CAL Panel key name
~CAL Key
‘— .
operation
anu
clagsi-

F1

100

F2

100

F3

Ml

Fa

(00

F5

10l

F6

Il

|

I

aettin

s

nction

B

Ir

* OFF/ON




To calibrate all the level and frequency errors, press

the [F1l] key.

To calibrate only part of the errors, press either the
[F2], [F3], or [F4] key. During the CAL operatiocn, a [*]
symbol string is displayed tc show how the operation is
progressing. The [*] symbols are erased one-by-one
according to progress. Calibration is complete when the

all the [*] symbols have disappeared.

Use of the [Fl}, [F2], and [F3] keys is illustrated on
the next page.
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Notes:

For

MKR : 150.6MHz =-40.55dBm
RL: 0.0dBm 10dB/ AT204B ST70ms

SP:300MHz RBSOHz VBl00kH:

— e S —
v "
Spectrum B Spectrum A
prormemsmm—— 1 prommm 1
i Level measured i ILevel measured !
| from LOG scale i Iby setting )
| at arbitrary | i spectrum to ]
} frequency | {REF LEVEL at |
i t jarbitrary i
i ) | frequency 1
i P i
i P !
Limrmemimimms I R SOV 4

the measurement shown above:

For measurement by setting the spectrum to REF LEVEL
(example: spectrum A}, i1f RSPS D corresponding to
the [F6] key is ON, since the frequency character-
istic is corrected automatically, the level accuracy
is calibrated. However, for the frequency accuracy,

the span error is added.

Level measurement accuracy from the LOG scale
(example: spectrum B) is calibrated by LEVEL CALl
(F2) and LEVEL CALZ (F3). However, level
measurement at the REF LEVEL line has the advantage
that it does not include the LOG scale linearity

error and high-accuracy measurements can be made.



*

ISHIFT] {CAL}] operation

When calibrating with an external signal applied to
the RF INPUT, the correct calibration value cannot
be obtained. Calibrate without a signal applied to
the RF INPUT.

Note that when CALIBRATION is executed, the ch A

spectrum data changes.

At LIN scale, the correction data obtained by
CALIBRATION is not used whether CORR D is ON or OFF.

(Correction is not performed.)

CAL Panel key name
SHIFTY caL 1 Fey
operation

MATNTENANCE

RF/CAL

Manu
classi-
fication

F2

F3

When the [SHIFT] [CAL] keys are pressed

in order, the MAINTENANCE menu is dis-—
played as shown at the left. This menu
is only used at maintenance. Tt is not
used in normal measurements. Tor more
information, refer to the service manual.
If this menu is displayed by mistake,

the MS2601A can be returned to the normal
state by pressing the [INITIAL] kev.

F4

F>

Function setting by soft key

F6

(00} | {00T| {000 |00 0o ool




5.4.5 Video bandwidth setting (VIDEO BW)

When the front panel MENU section [SHIFT][VIDEOC BW]
keys are pressed, the VIDEO BW menu shown on the next page
is displayed on the CRT. Select the required function by
pressing the corresponding soft keys [F1] to [F6]. VIDEO
BW cannot be set with the numeric/unit keys and data knob.
VIDEO BW determines the bandwidth after detection. When

VIDEO BW is narrow, the noise is averaged.



CAERAN APNEI AR ANNRNS A SN A DS

AR

VIDEO BW

Panel key name

SHIFT

VIDED BW

J

Key
operation

Fets VIDED BW to AUTO mode

The VIDEC BW value is determined by the RESOLN BW value.
The line under [VEB] on the CRT is erased.
AUTC i1s selected at initial setting.

Se VIDEC BW to

tE MANUAL mode
L line under [VB]

on the CRT indicates the MANUAL mode.

MANUAL

Mo function

Displave current VIDEC BW value at [F4] position

100 kbz is displayed at initial setting.
value

Steps-up VIDEC BW 1 Hz, 10 Hz, 100 Hz, 1 kHz, 10 kHz,

100 kHz, and
When pressed,
is not

-OFr -
the MANUAL mode is selected even if MANUAL
celected with the [F2] key.

Steps~down
=z, 1C He,

The MANUAL

100 kHz, 10 kHz, 1 kHz, 100

Current

Men
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lufication
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(1)

(2)

AUTO mode

See paragraph 5.4.1 (2).

MANUAL setting

less

When the input signal level is the same as, oOr

than, the average noise level, the noise is

averaged and signal measurement igs made easy by

narrowing VIDEO BW.

time

However, as the VIDEO BW ie narrowed, the sweep

increases in inverse proportion to the VIDEC BW.

In the AUTO mode, VIDEO BW is set so that noise

is not averaged, but sweep time is fast.

Averaging is also done by performing AVERAGING
without narrowing VIDEO BW (sweep time sped-up).
This is performed by setting the A-MODE ({or
B-MODE) to AVG corresponding to the [F3] key
which is shown on the next page. In this case,
the averaging rate (4, 8, 16, 32) is specified by
using the [F4] key.

Because the noise is averaged gradually at each
sweep, AVERAGING can be ended by WRITE OFF when
the sweep has been averaged gufficiently tc grasp

the entire image.



MKR : 114AMHz
RL: 0.0dBm

=-65.42d8m

WA
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:
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o
-

SP: 2200MHz

<Example>
Unknown signal
search

Since the signal
applied to the RF
INPUT connecter 1is
observed over the
full span but its
level is low, it
is obscrured by
noise and cannot
be measured.

When the VIDEQ BW
is set to 10 kHz
(1/10 of that in
AUTO) manuvally,
the signal appears
When the zone
marker is moved to
the signal position
with the data knob,

the level at approx,

500 MHz is seen to
be approx. -63 dBm,

CF : 1100MHz RBLIMH: VB100kHz
MKR : 497MHz =-63.29dBm WA
RL: 0.0dBm 10dB/ AT20dB ST70ms D:PE
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1
1
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= 1
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CF: 1100MHz SP:2200MHz RB1MH: VB-10kH:
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hat— .
operation

Menu
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fication
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5.

4.

6

CRT vertical scale setting (SCALE)

When the front panel MENU section [SHIFT]{SCALE] keys
are pressed, the SCALE menu shown on the next page is
displayed. Select the reguired function by pressing the
corresponding soft key [F1] to [F5].



For a description of SCALE,
(3)

and and paragraph 5.4.6.

(2)

k:
§
i H =
i SCALE Panel key name
¥
: =m HE ENR
f H w- - SHIFT SCALE Key
|| g =stw operation
H
: e g emm J
H -
ik KX = .m e
Menu
classi-
fication
Ssets SCALE to 10G 10 dR/div and the vertical scale axis
on the CRI becomes 8 divisicons
106G 10 dB/div is selected at initial setting.
When selected, the characters LOG 10 dB/ are enclosed |5 I e |
in a frame. —
Sets SCALE to LOG 5dB/div and the vertical scale axis
‘on the CRT becomes 10 divisions —
- When selected, the characters LOG 5 dB/ are enclosed F2 =
 m— |
P
o
0
-
Sets SCALE to LOG 2 dB/div b
: it e | 0
The vertical scale axis on the CRT hecomes 10 divisions. F3 —— 0
_When selected, the characters LOG 2 dB/ are enclosed in — E
o
)
-~
b
Sets SCALE to LOG 1 dB/div — -
The vertical scale axis on the CRT becomes 10 divisions F4 == w
when sclected, the characters LOG 1 dB/ are enclesed in — =
9]
-
+
9]
jo
£
ets SCALE to LINEAR and the vertical scale axis on the —
'RT becomes 10 divisions F3 .33
then selected, the characters LIN are enlosed in a
; | s—|
. No function T —
—

see paragraphs 5.1.5 (1},



(1}

CRT display range

Scale

The line at the top of the CRT
scale is the reference level.
At 10 dB/div, the vertical axis
has 8 divisions,

At other dB/div or LIN settings,

the vertical axis has 10
divisions.

1.OG display

10 dB/div: -7C dB relative to

reference level

5 dB/div: =50 dB relative to
reference level

2 dB/div: =~20 dB relative to
reference level

1 dB/div: -10 dB relative to

reference level

LIN display

10%/div of reference level (full
scale)

{unit V)

Linearity

After automatic calibration

LOG:

LIN:

+1 dB at 0 to -70 dB
{10 dB/div) display
+0.5 4B at 0 to -50 dB
(5 dB/div) display
+0.3 dB at 0 to -20 dB
(2 dr/div) display
+0.2 dB at 0 to ~10 dB
(1 dB/div) display

+0.3% of reference level
(full scale)

The LOG display 10 dB/div
is =70 dB fer an 8-
division vertical scale
to match the =70 4B
linearity guarantee
range.

If the linearity allow-
ance 1is >¥1 dB, use up

to —-80 dB is possible.

The LIN scale volt/div
is determined by the
reference level value.
For example, to set

5 mv/div, set the
reference level to 50 mV.

When SCALE is LIN, the
PEAK*CF, PEAK+REF, MKR*
CF, and MKR*REF functions
are not performed.




(2) LOG.LIN comparison at A marker (level difference

measurement)
MKR : 0.500kHz - 10.00dB WA A MKR : 0.500kHz 0.30X WA
RL: 0.0dBm 10dB/ AT20dB ST15s D:PK RL: 224mV 10dB/ AT20dB 8T1.35s D:PH

M3 i

AN
il

\

4

[V

| )

Y :
L ‘{

: 1

: 'l

: L\

\

CF : S50MMz SP:5kHz  RB10OH: VB100H: CF : 50MHz SP : SkHz

RB100Hz VB10CH:

The level difference hetween

the highest level in the figure measured in the LIN mode,

and the peak to its right is
measured as ~10 dB.

When the measurement at the left is

the reference
marker level is made 1.00X and the other
levels are measured as multiplication
ratio ¥ {multiplication ratio
relative value with 1.00X as reference).

= 3-digit



5,4.7 Sweep start selection (TRIG)

Wwhen the front panel MENU section [SHIFT][TRIG] keys
are pressed, the TRIG menu shown below is displayed on the
CRT. Select the required function by pressing the
corresponding soft key [Fl] to [F61].

Panel key name

Key
operation

Menu
clagssi-
fication

Repeats sweep
FREE is selected at initial setting.
when selected, the characters FREE are enclosed in a

frame.

F1

il

Starts sweep in synchronization with rising edge of
waveform after detection

when selected, the characters VIDEO are enclosed in a F2
frame.

SCROLI, cannot be performed.

10

Starts sweep in synchronization with ac power line
waveform

Sweep is not performed at de operation.

when selected, the characters LINE are enclosed in a
frame.

SCROLL ad

F3

100

Function setting by soft key

Starts sweep with rising edge of the waveform input from
rear panel EXTERNAL TRIGGER INPUT connector [
When selected, the characters EXT are enclosed in a
frame.

SCROLL is not performed.

il

Sets SINGLE sweep mode which performs one sweep SINGLE
When this key is pressed, one sweep is performed.

When selected, the characters SINGLE are enclosed in a

frame,

F5

il

Stops sweep midway and starts new sweep RE F6
In the SINGLE sweep mode, sweep is started.

It




Nectes:

1. When ZONE SWEEP is ON, TRIG mode cannot be set to
VIDEO, LINE, or EXT. When TRIG mode is set to VIDEO,
LINE, or EXT, ZONE SWEEP cannot be turned on.

2. When PEAK+CF, PEAK-REF, MKR+CF, or MKR>REF is executed
when sweep is stopped in the TRIG SINGLE mode, CF or
REF LEVEL changes, but the waveform remains the same
and the relationship between the setting parameters
and waveform is incorrect. TIf SCROLL is performed in
this state, the waveform moves with the setting
parameters and the waveform relationship remains

incorrect.

5.4.8 Signal waveform write and read (TRACE)

When the front panel MENU section [SHIFT][TRACE] keys
are pressed, the TRACE menu shown on the next page is
displayed on the CRT. Select the required function by
pressing the corresponding soft key [Fl] to [Fo].

Channels A and B can be written and read.

When the menu is opened, the items with the asterisk
(*) are selected already. When the relevant soft key is
pressed at this time, the function of the currently-

displayed item is selected,



TRACE Panel key name

SHIFT TRACE Key

operation

Menu
classi-
fication

Turns A ch WRITE mode on and off
When A-WRITE ON, A-READQUT ON and B-WRITE OFF

. When A-WRITE OFF, Cthers not changed

A-WRITE ON is set at initial setting.

F1

Il

Tuarn A ch READOUT mode on and off
When A-READQUT OFF, A-~WRITE OFF

. When A~READOUT ON, Others not changed

A-READOUT ON is set at initial setting.

F2

il

At A-WRITE ON, displays
displays [B-MODE]

ach channel mode is switched to NORMAL, MAX HOLD, or
AVERAGE,

B-MODE is displaved at initial setting.

[A-MODE]; at B-WRITE ON,
£3

100

witches AVERAGE RATE
Fa

100

Punction setting by soft key

Turns B c¢h WRITE mode on and off
Wher, B-WRITE ON, A-WRITE OFF and B-READQUT ON

. When B-WRITE OFF, Others nct changed

B=WRITE OFF is set at initial setting.

F5

B-WRIT
OFF*4

(il

Turns B ch READOUT meode on and off F&
Wher B-READQUT OFF, B-WRITE OFT
. When B-READOUT ON, Others ncot changed

. B-READOUT OFF is set at initial setting.

100

*1 ON/OFF
* 2 NORM/MAX/AVG
*3 8/16/3%/4

*4 OFF/ON

Note:

At both A-WRITE OFF and B-WRITE OFF, the PEAK-CF,
PEAK~+REF, MKR~CF, and MKR>REF functions are not

performed.



(1} A ch and B ch simultaneous display

Because A ch WRITE ON is related to B ch WRITE
OFF and B ch WRITE ON is related to A ch WRITE OFF,
A ch and B ch WRITE cannct be turned on

simul taneously.

However, because the other modes do not change,
even when A-READ and B-READ are turned on simul-
taneously, A ch and B ch can be displayed simul-
taneously by setting A c¢h or B ch to WRITE ON and
setting the other WRITE OFF channel (B c¢h or A ch}) to
READ ON.

<Example>

Monitor B ch during A ch sweep after data stored at B

ch. MKR : 50.000 000MHz 0.03dBm W:B
RL : 0.0dBm 10dB/ AT20dB $T1.5s D:FK
]
1
[
L
\VRRY; L~
PN SRS g -___L_-- B s ke 4f: (Step 2)
1 /
! -]
i
! ]
1
! s
i W
CF : 50MHz SP : SkHz RB100Hz VB100Hz
MKR : 50.000 000MH2z 0.03dBm WA
RL: 0.0dBm 10dB/ AT20dB STag0ems  D:FK
N
Al
Al |
/ 1 \ Ach
| /
: \ vd {Step 4)
i 7 s i LA .__..\Y i
/] : D
— : ~ ]
]
]
l
CF : 50MHz SP : SkHz RB100H: VB100H:z
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MKR : 50.000 000MHz 0.03dBm W:B
RL: 0.0dBm 10dB/ AT20dB ST1.55 I:FK

/ 1Y \\ | Bch (Step 5)
pd

Wy,

=
N
\

\

1

N

\\
/

CF : 50MHz SP : 5kHz RB100Hz VB100Hz
Step Procedure
1 Set A ch to WRITE/READ OFF.

3 After data storage, set B ch to WRITE/READ OFF.

Because the other modes are not changed at B-READ ON,
the B ch waveform can be displayed during A ch sweep

by turning the [F6] key on and off.




(2}

A and B WRITE MODE

The [F3] key enables the following three A or B

WRITE modes.

NORMAL

This mode rewrites and displays the memory
in accordance with the input waveform at each
sweep without any processing. When the sweep is

repeated, the data is rewritten.

MAX HOLD

This mode rewrites the memory contents at
each sweep. At this time, the old data are
compared to new data at each point of the X axis
and the larger data is written in the memory.
The figure below is an application example of
amplitude-frequency characteristic measurement

combined with a sweep oscillator.

| Device under Msz2e01Aa

test

Spectrum Analyzer

MAX HOLD function used

AVERAGE (digital video averaging)

Averaging is performed at each point at each
sweep. The averaging rate (32, 16, 8, 4} can be
set by pressing the [F4] key. Averaging starts
from the next sweep after setting the averaging

rate.



S/N improvement (dB)

aB
Averaging
rate
187 32
15 16
iz+ 8
9 4
6
3
¢ i T T T T T 1
2 4 8 16 32 50 100 200
Averaging times {(number of sweep repetitions)
Fig. 5-10 §S/N Improvement by Digital Video Averaging

The disadvantage of averaging by the video filter
described in paragraph 5.4.5 (2) is that when the
video bandwidth is narrowed to increase the averaging

effect, the sweep time becomes longer.

The digital video process averages the trace
display by averaging the data after A/D conversion at
each sweep without narrowing the video bandwidth.
Since the VIDEO BW is comparatively wide and the time
for one sweep can be shortened, the entire spectrum
image can be determined and repetitive sweeping can be
stopped after the necessary averaging. With video
filter averaging, one sweep is long and it takes time

to determine the entire spectrum image.

Since the averaging rate is 8 at initial setting,
Fig. 5-10 shows improvement of the S/N by 9 dB with 8

sweeps.

wu
I
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Note:

Usually, when measuring the frequency and level of
a spectrum waveform, peak detection is selected as
the analyzer detection mode. At peak detection,
since the peak value during sampling interval is
held, the instantaneous value immediately after A/D
conversion is not used at the trace signal. On the
other hand, at noise measurement, the instantaneous
value immediately after A/D conversion is
necessary. Therefore, the SMP (sample) detection
mode in the SUB TRACE menu (paragraph 5.4.9) must
be selected by using the [F3] key for ncise

measurement.

(3) A ch and B ch spectrum data at initial state

. At POWER ON .,....... At POWER ON, the A ch and
B ch spectrum waveform data
are cleared (-200 dBm

written ag initial value).

. When [INITIAL] key
pressed Only the A ch spectrum data

. GP-IB "INI" or is cleared.

. The B ch spectrum data
device clear execu-

. remains.
tion



5.

4.

9

Signal waveform processing (SUB TRACE)

When the front panel MENU section [SHIFT][SUB TRACE]
keys are pressed, the SUB TRACE menu shown on the next page
is displayed on the CRT. Select the required function by
pressing the corresponding soft key [F1l] to [F5].

When the menu is opened, the items with the asterisk
(*) are selected already. When the relevant soft key is
pressed at this time, the function of the item currently-

displayed item is selected.



SUB TRACE Panel key nane

SHIFT _ SUB TRACE Key

operation

et Py AR VY S AE Tan

_

-

Mana
SUB TRACE classi-
Ficatinn
Transfers contents ¢£ & ch to B ch ——
The original B ch data is lost.
The B ch contente ncet changed. —
¢ i ; i —
| amm—|
tion ig turned on, the B ch contents are
subtracted from +he A ch contents and the difference is
storec to A m——
The original A ch data ig lost. 2=
The sweer is started frorm the left end and the B ch —
value is subtracted from the spectrum datz input value ",z:
for each measurement point and the difference is stored ﬁ
A ch, [P PSP PPN
e e R e S M S PR N
. Jp-—— Uy
Switches DETECTICN M(?DE — O
PERK: Pogitive peax detector 3 U
Sampling detector — oy
Negative peak detector s
joy)
o
o
+
Nc function — 6
F4a =/ A
— o
G
-
i)
L
9
e
.
LINZ position on the CRT 1s £5 e
MIDDLE (MDL), or BOTTOM (BOT). —
; . —
- No function F6 =
: C—3
*1 OFF/ON
*2 PEAK/SMP/CIP
*3 MOL/BOT/TOP

Note:

When A-B operation is turned cn, B-WRITE is turned off.
Therefore, when A-B operation is on, B-WRITE cannot be

turned on.



A-B and REF LN

When the [F2] key (A-B+A) is pressed, the B ch
contents are subtracted from the A ch contents and the
difference is stored to A ch. The reference level of
the difference is switched to TOP, MIDDLE (MDL), or
BOTTOM (BOT) by using the [F5] key (REF LN} .

For example, the result of the operation between
two waveforms with the same center peak and different

falling parts at both sides is shown on the next page,



MKR : 50.000 000MHz
RL: 0.0dBm

3.44dBm

10dB/ AT20dB S8T3s

W:A
D:PK

/

Beh

.

/
-__4XQ:7/

Ach

Level
relation

Bch = Ach

CF : 50MHz

MKR : 50.000 000MHz
RL: 0.0dBm

: 1kHz

3.44dBm

10dB/ ATZ20dB S5T3s

RB:iCGHz VB10H:

o

WA-B
D:PK

|
|
—
|
I

S

Y I \
/ ! \
1
|
MKR : 50.000 000MHz 6.12dBm WiA-B /
RL: 0.0dBm 10dB/ AT20¢B ST3a D:PE
7 Y TOP
/ i
/ S \
F
/ M \

b - -~ —

b — — b — -~

MKR : 50.000 000MHz 3.44dBm WA
RL: 0.0dBm 10dB/ AT20dB ST3s DPK
A
™
/ N\ ”
1 1
/ ! \ / Ach
\/ : \/ -~ Bch
_—-7. ——__-..—_—':---.-—_.n—— -——7
+ Level
; relation
i Beh = Ach

CF : 50MHz

SP: 1kHz

RB10Hz VB10Hz

o

MKR : 50.000 000MHz 3.34dBm W:A-B
RL: 0.0dBm 10dB/ AT204B STds D:FK
: :
\ : [

== ; AR p—
]
;
|
1
|
|
MKR : 50.000MHz 0.00dBm WA-B
RL: 0.0dBm 104B/ AT20dB ST3s I%PK

1
I

N

M
|
3

BOT




(2) PEAK, SMP,

POSITIVE
PEAK
DETECTION

NEGATIVE
VIDED
PEAK
SIGNAL DETECTION

SAMPLE

The route of the video signal that finally

TRACK

and DIP DETECTION

AID

HOLD

CONVERTER

TRACE

MEMORY

CRT
DISPLAY

becomes the trace signal on the CRT is selected from

the following three routes with the

the signal is A/D-converted.

1. Positive peak detection route.. Menu display PEAK

2. Negative peak detection route... Menu display DIP

3. Sample route

L I Y

[F3]

key hefore

Menu display SMP




PEAK/DIP

The MS2601A has 501 horizontal axis measurement points

corresponding to 501 trace memories. When PEAK or DIP
is selected by using the [F3] key, the detected peak
value is held so that it can be displayed when the
sweep reaches the measurement sample point. In
positive (negative) peak detection, the maximum
(minimum) value during the hold time remains in the

Mmemory .

If the level of the memorized digital data are traced,

it becomes the spectrum waveform displayed on the CRT.

. PEAK is used in most normal measurements.

DTP is used when measuring the lower envelop of a

modulated waveform.

SMP
In the sample mode, the current video signal at each
sample point is A/D-converted, memorized, and

displayed on the CRT.

Sample mode is used in noise measurement (digital

level averaging), zero span, etc.

Note:

The value of spectrum peak level is not correctly
displayed in the SMP or DIP detection mode 1f the
SPAN and RESOLN BW parameters are set so that the

spectrum is displayed as discrete vertical lines.



50.000 000MHz —3.53dBm W:A
—3.5dBm 104B/ AT20dB ST3s D:PK
A
]
i
il
1
i
i
1
_____ . L R S -+— P N L e ] et T L X
i
|
[/ i
1
| 1
i
I
|
r I
]
:
CF : 50MHz SP:10kHz  RB100kHz VB100Hz
—3.53dBm W:A
10dB/ AT20dB ST3s D:DIP

S

A

CF : 50MHz

50.000 000MHZz
—3.5dBm

SP : 10kHz

—3.53dBm

RB100kHz

10dB/ AT20dB ST3s

VB100Hz

==

[

P Y L

L)
|
|
- —— s Bkl Battattedh st SC R R SRRl
]
i
1

CF : 50MHz

SP : 10kHz

RB100KHz
5

VB100Hz

-97

The difference in the trace dis-
play when the detection mode is
changed is shown below. The
signal at the center of the CRT
does not change, but the noise
display is different.

(Positive Peak Detection)

( Negative Peak Detection)

{ Sample )



5.4.10 GP-IB/direct plotting setting (GP-1B/COPY)

When the front panel MENU section [SHIFT]IGP-IB/COPY]
xeys are pressed, the GP-IB/COPY menu shown below 1is
displayed. Select the required function by pressing the
corresponding soft key [F11 to [F6]. (For an example of

[F1] key use, see paragraph 9.2.3.)

GPIB/COPY |FPanel key name

SHIFT GP-IB/EOPY

—J

ADRS =

current Ly —

e

value

 swm— “
R — )
—= -
o
&
o}
"
=
— Le
[ S — o
menu and sweep marker) — Ao
otred 4
+
&
nobe B  o— C
PRINT 1s selected i F4 :
e E B — 3
o
=]
I

=

[ <R m—

om—|

=

f6 —

 s—|




5.4.11 Frequency count (COUNT)

When the front panel MENU section [SHIFT] [COUNT] keys
are pressed, the COUNT menu shown on the next page is
displayed on the CRT. Select the required function by
pressing the corresponding soft key [F1] to [F2].

When the menu is opened, the items with the asterisk
(*} are selected already. If the relevant soft key 1is
pressed at this time, the currently-displayed item 1is

selected.



B w
M =
COUNT Panel key name
[ i
T SHIFT COUNT Key
(.- - l— peration
. -
B wasw K J
- =
Menu
classi-
: : : S fication
v, i, counts and displays the pea Tt
‘frequency at the marker position. :
‘For NORMAL marker, {[FREQ:] iz displayed instead of [MKR:]
or & marker, the difference between the reference h COUNT Fi g
‘marker fregquency and counter freguency is displayed. OFE*1 —
- The characters [AFRQ] are displayed instead of [AMKK].
: Switches counting resolution to 1 Hz, 10 Hz, or 100 Hz
| —
FZ =
RESGLN c—
i0Hz*?
:.Dja
2
ko functicn L:
— o
F2 o
— Pl
™
=
o
function :
| S— o
F4 Uy
— =
o}
-
4
8}
>
—— =
[ =T —|
3
—
F6 £
 m—

1 oFFron
{ *2 10Hz/100Hz/ 1 Hz
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0.000 200MH2
—3.5dBm

—33.34dBm

MARKER

W:A
D:PK (2)

10dB/ AT20dB S57700ms

MGRMAL

A

MARKER

N L Ll o ol ekl

OFF

= e o

1 WDTH
NAR*

/

I SWP

7

4.

I\ OFF*

M

MARKER

R NI S e ] T

1

(1)

‘A\ J\

CF : 50MHz SP: 2kHz

RB100kH2

VB100Hz

The above figure shows a 50 MHz signal measured in the

NORMAIL marker mode.

NORMAL marker mode

A marker mode

COUNT OFF  Marker freguency: Frequency difference between
50.000 200 MH=z reference marker frequency and
current marker frequency when
waveform peak is made
reference: 0.200 kHz
Characters displayed at top Characters displayed at top
left of CRT: MKR: left of CRT: AMKR:
COUNT ON Frequency of spectrum peak at Frequency difference between
marker position: reference marker frequency and
50.000 000 MHz current marker frequency when
waveform peak is made
reference: 0.00 kHz
Characters displayed at top Characters displayed at top
left of CRT: FREQ: left of CRT: AFRQ:
Comment At COUNT OFF, to measure the signal frequency, the marker is

positioned at the spectrum peak.

At COUNT ON, the displayed frequency matches the frequency of
the spectrum peak even if the marker is not set to the spectrum

peak.
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At NORMAL MARKER, the counted freguency is displayed

as the marker frequency ([FREQ:] is displayed instead of
[MER: ]} .

At AMARKER, the difference between the counted

fregquency and reference marker frequency is displavyed

([A¥RQ:] is displayed).

Notes:

1.

At the end of each sweep, counting is performed in the
sweep-stopped state. During counting, key input
processing waits. (When the sweep time is long, the
waiting time may be long.) The first key input is
stored, but the buzzer sounds and input is not
accepted at the second input. Therefore, COUNT cannot

re turned off if the counting operation has not ended.
when MARKER OFF is set, COUNT can not be on.

At COUNT ON, SCROLL is not performed. (When the

SCROLL key is pressed, a buzzer sounds.)

When SPAN is 500 kHz or higher, or RESOLN BW is too
small compared to SPAN, since tuning is automatic and

the frequency is counted, counting may take more time.

To measure at the specified accuracy, since the
accuracy is affected by noise, adjacent interference,
and other undesired waves, set the marker to within
-30 dB of the REF LEVEL. Count at 20 dBm or more

above the noise level.
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If the marker is -40C dB or less from the REF LEVEL, a

counting error may occur.

104B/ AT 10dB

CF: 50 MHz SP:5SkHz
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5.4.12 Center and start frequencies setting (FREQ MCDE)

When the front panel MENU section [SHIFT] [FREQ MCDE]
keys are pressed, the FREQ MODE menu shown below is
displayed on the CRT. Select the required function by
pressing the corresponding soft key [F1] to [F6].

B A i R T s b e

FREQ MODE Panel key name

SHIFT  FREQ MODE Ko
1 [ —

J

Menu
classi- :
fication
—
tha characters CENTER are enclosed in a CENTER [SER S—
=3
—
shen sclected, the characters START are enclosed in a F2 —3
—3
he step sire when CENTER or START FREQ is stepped-up/
own by using the [F5] and [F6] keys can be entered. 3 —
'he parameter display on the CRT is [§5:]. F —
hen sclected, the characters STEP S1%E are enclosed in
¢ function | —
F4 /3
—
Steps-up FREQ (CENTER or ETART frequency) —
F5 4
 m—|
STEET frequency) T

Function setting by soft key
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(1) CF entry... (See paragraph 5.1.3.}
(2) SF entry .. (See paragraph 5.1.3.)

(3} STEP SIZE entry

M To register the CF (CENTER FREQUENCY) step size,
when the FREQ MODE menu is cpened;

1. Select CENTER.

2. If center is not selected, press the [F1]
key to select CENTER.

3. Then press the [F3] key to enter step size,

| To register the SF (START FREQUENCY) step size,
when the FREQ MODE menu is opened;

1. Select START.

2. If START is not selected, press the [F2] key
to select START.

3. Then press the [F3] key to enter step size.

Note:

When STEP SIZE is selected by key [F3], the
previously-set entry mode is held. At the end of
STEP SIZE entry, the entry mode returns to the

previous mode.

The registration procedure after pressing [F3] key is
shown below. (Assuming that CF is 50 MHz and the CF step

gsize is 100 MHz in the following procedure.)
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Verification

Stepn Action
1 F3 E§§
—
COUNT QP/UNIT QP/UNIT
¢ [a] [o] [o]
MHz
3

« Enclosed in a

frame when [F3]

key pressed.

<= CENTER frame

arased.

Parameter displayed at bottom
left of CRT SS (STEP SIZE)
CF: 50 MHz ~ S5S8: 0 kHz

Parameter displayed at bottom
left of CRT
55: 100

When a unit key is pressed, each
display returns tc the CF mode

display.

CENTER

original CENTER
display

«mm STEP SIZE frame

erased

Parameter display at bottom left

of CRT
S8F: 50 MH=z
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(Cont.)

Step Action Verification
— .
4 [T m—— Parameter display at bottom left
—
of CRT
CF: 150 MHz
5 Parameter display at bottom left

F6

i

of CRT
CF: 50 MHz

5.4.13 PTA ON/OFF (PTA)

PTA is optional.

When the [SHEIFT] [PTA] keys are

pressed, PTA is started.

If the PTA option is not installed, the buzzer sounds

and nothing happens.

(The menu is also not displayed.)

For a description of the PTA, refer to the PTA manual.

5.4.14 Level unit setting and field strength measurement

(QP/UNIT)

When the front panel MENU section [SHIFT] [QP/UNIT]
keys are pressed, the QP/UNIT menu shown below is displayed

Select the required function by pressing the

on the CRT.

corresponding soft key [F1] to [F6].

When the menu is opened, the items with the asterisk

(*) are selected already. When the relevant key is pressed

at this time, the function of the currently-displayed item

is set.
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QP/UNT Panel key name

-

E

P/
A mmEm = SHIET QP { UNT Key
Em= operation
B =mmm.
[

Menu
classi-
fication
Turns OF mode on e it
At BW WORM, OF cannot ke terned or,
1f BW is other than NOEM, OF can be turned on and off. —
© OFF ie selected at initial setting. [ ST -
—
NORMAL or IF E & 1 200 Hz, 9 kHz, and
120 kH=z '
When the IF & AF bandwidth is selected, RE, ST, and VB are —
set to the MENUAL mode. However, when NORMAL is selected, F2 —3
RE, ST, and Vi return to the previous mode, —
At NCRMARL, EW (3 4E bandwidth) becomes the bandwidth set by
EESCLN BW, BW NORM is selected at the initial setting,
el
U
4
Antenna selecticn )
The anten factor for Yield strencth (dBuV/m} measurement is =3 Wl
Built-ir, F3 =3 c
DIF*: Dipole antenna [MPSR4R/EBLR) — v
LOGl*: Log-periodic antenna (MPE35A) >4
10G2%:  Log-pericdic antenna (MPG36R) =
LOGP*:  Loop antenna (MP414BR; o
USTR*:  Other antenna... The antenna factor is written 5
via GP-IE to built~-in memory before measurement, | — l.s_J
O 4
5  o— w
No functior
=
O -
-~
: +4
No function g
— =}
F5s .3 Fy
—
[5C Q)
{20 Q) = =127 dBm
{50 ) = -47 dBwm
—
’ fse T —
gEpy {emf’ = 1 pv {open) = -112 dBm (50 @) —
dBELV/ 1 arntenna factor &iffers with antenna
This i Zisplaved as dB/m relative
o R evel The KEF LEVEL unit
Gispl
*1 OFF/ON
*2 NORM/200/AK/ 120K/
*3 DIP/LOG 1/LOG2/LOCP/USER
*4 dBrr\IdSl_l_WdBmVN.'éBpe!dBlm

For a description of BW, see paragraph 5.4.1(1).
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Note:

When outside the frequency range of the selected
antenna, when UNIT is dBuvV/m, nkkkkkk" jg digplayed at

the marker level item to indicate out-of-range.

5.4.15 Title display (TITLE)

A title with up to 42 characters x 5 lines can be

displayed.

Characters are selected by turning the data knob, and

are set by pressing the [ENTR] key.

MKR: —----
RI,: —-=-——-—
N
WW/ } 5 lines --— Title display
///// area
yd

A =

42 char-

acters

When the [SHIFTY and [TITLE] (BS) keys are pressed in
this order on the front panel MENU screen, the following
title menu is displayed on the CRT.

Select the required function by pressing the

corresponding soft key [F1] to [Fé6]
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Notes:

1.

Pressing the lF5] key clears the complete title.

If the title is to be erased character-by-character,
set NUM mode by using the [F3] key; select a space by
turning the data knob and press the TENTRI key.

The title on the screen can be saved/recalled
together at the same time as the setting parameter.

(Both internal memory and PMC can be used.)

The first line of the title can be displayed by using
the CUR and REG keys of the LIST function.

When the PTA is ON, if the [F4] DISPLAY is set to OFF
or if the [F5] CLEAR key is pressed, both the 5
character lines of the title and the characters
displayed by PTA are cleared at the same time, {If
the PTA cursor is scrolled down to the bottom and the
[« ] key is pressed, the screen is scrolled and the
cleared characters reset, This is because the PTA
characters and title characters are displayed on the

same screen.)

SAVE-RECALL Function (MEMORY, PMC)

The MS2601A has two memory systems for saving

measurement conditions and measured results to memory and

recalling and reusing them later: RAM and PMC (Plug-in

Memory card)

Mainframe RaM (PMC not installed}

Mainframe RAM (with battery backup)
REG No. 0 to 6
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Only the setting parameters (not waveform) can be
saved and recalled.

Therefore, when the same signal as was previously
input is applied to the RF INPUT connector, when the

data is recalled, the same waveform is reproduced.
PMC installed

Mainframe RAM other than REG No. 0 is not used.

The REG No. that can be used varies according to the
PMC capacity.

PMC capacity 32 kbytes.. REG No. 1 to 12

PMC capacity 128 kbytes.. REG No. 1 to 48

The setting parameters, and A ch and B ch waveforms

can be saved and recalled.

Ncte:

Check visually whether or not the PMC is installed when
the REG No. is actually specified.

5-112



MS2601A

R

IDI(F'I

K
B =
mm BN HN SHIFT
B =l =
e
HE=ms
HEemam N
- [

SAVE RECALL

1 L]

' Triangular arrow

SHIFT

PMC
When the E E keys are

pressed in order, the menu for

card data WRITE PROTECT, DELETE,
FPORMAT, and other PMC management
is displayed (see paragraph 5.6€).

The register where data is toc be

caved or recalled is selected by |
the operation above. When the
[ENTR] key is pressed at the end
of any of these operations, these
operation are completed. When
REG Nos. 1 to 6 are specified
with soft keys [Fl] to [F&6], the
[ENTR] key does not have to be
pressed.

Fig. 5-11 SAVE/RECALL by PMC
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CAUTION
1. If the PMC has a static electric charge on it when it
is plugged in, the noise, etc. generated when the
charge is discharged may damage the internal CPU.
Therefore, prevent build up of a static electric

charge by observing the precautions described below.

a., When the PMC is not used, put it into the

anti-static cover.

b. When handling the PMC, discharge any static
electric charge on the PMC or your body to ground

before plugging it in.

2. IF the PMC is forced into the slot, the socket
electrodes may be damaged. Insert the PMC so that the

triangular arrow (A) is uppermost and facing the slot.

5.5.1 SAVE

When the [SAVE] key is pressed, [SAVE?] is displayed
on the CRT to prompt REG No. entry. When the REG No. 1is
specified as shown below, the current setting parameters
(waveforms A ch and B ch also when PMC installed) can be

saved.

REG No. specification

1. Press the {Fl] to [F6] keys... Correspcnds to REG
No., 1 to 6

2. Enter 1 to 12 with the numeric keys, then press the
(ENTR] key... Corresponds to REG Neo. 1 to 12

[SAVE PMC] {or INT) is displayed.
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Notes:

1. The REG No. 0 is in the mainframe RAM. When the
setting parameters are changed, the immediately
preceding state is automatically saved to this
register and the current setting parameters cannot be
saved to it by using [SAVE] key. The REG No. 0 can
change the current state to the immediately preceding

state by pressing the [RECALL] key.

2. Once the REG No. is entered by pressing the numeric
keys + [ENTR] key, since the menu display does not
change, REG No. 1 to 6 can be set consecutively by
using the [Fl] to [F6] keys. However, to re-enter the
REG No. with the numeric keys, press the [SAVE] key
again, then enter the REG No,

3. To observe the waveform data again by using the RECALL
operation after saving a waveform data into a PMC, set
the writing mode to the WRITE OFF state before saving
to prevent the waveform data from being written. Do
not set the WRITE ON state because in the WRITE ON
state, the waveform data read cut from the PMC is
rewritten immediately for the sweep after RECALL if
the data is saved into the PMC.

5.5.2 RECALL

When the [RECALL] key is pressed, "RECALL?" is
displayed on the CRT to prompt REG No. entry.

When the REG No. is specified as shown below, the
saved setting parameters (waveforms A ch and B ch also when
PMC installed) can be recalled.

REG NO. specification

1. Press the [F1l] to [F6] keys.. Corresponds to REG
No. 1 to 6
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2. Enter 0 to 12 with the numeric keys, then press the
[ENTR] key... Corresponds to REG No. 0 to 12

"RECALL PMC" (or INT) is displayed.

Note:

The REG No. 0 is used to change the current state to the
immediately preceding state and can be used whether or

not the PMC is installed.

5.5.3 PMC management (PMC)

When the front panel MENU section [SHIFT] [PMC] keys
are pressed, the PMC menu shown on the next page is
displayed on the CRT. Select the required function by
pressing the corresponding soft keys [F1l] to [F6].
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e

Panel key name

Deletes contents of register (PMC file) of specified number
after the [F1] key is pressed, [?] is displayed under DELETE.
Enter the register number from the numeric keys, then press

the [ENTR] key.
when selected, the characters PELETE are enclosed in a frame.

sets PMC WRITE PROTECT
After selecting ON?/CFF? by pressing the [F2] key, press the

[ENTR] key.
when selected, the characters PRTCT are enclosed in a frame.

Formats PMC for MS26C01A use
mfter pressing the [F3] key and checking FORMAT?, press the
{ENTR] key.

When the PMC is formatted, its contents are all cleared.

When selected, the characters FORMAT are enclosed in a frame.

Checks PMC format
Tf the format is the MS2601x format, displays "FMT OK; PRTCT

OFF (or ONM)™ on the CRT and indicates the state of WRITE
PROTECT

Transfers PMC REG No. 1 to 6 setting parameters to REG No. 1
to 6 of mainframe RAM

Transfers mainframe RAM REG No. 1 to €& setting parameters to
PMC REG Ne. 1 to &
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(1)

PMC

{a)

(b}

There are two types of PMC (Plug-in Memory Card):

SRAM type with built-in battery
EPROM type

SRAM type

This PMC type saves the setting parameters
and waveform data. The capacity is either 32 or
128 kbytes. (No battery is installed in the 128
kbyte type when it is shipped; install the

supplied battery before starting operation.)

Both the setting parameters and waveform
data (A ch and B ch) are saved or recalled

simultanecusly as one set.

The 32 kbyte PMC can save 12 sets (REG No.
to 12) and the 128 kbyte PMC can save 48 sets

(REG No. 1 to 48).
EPROM type

This PMC type can be used only as a soft
pack when the PTA (option) is installed.

Neote:

Each item (functions corresponding to Fl to F6
keys) of the MENU cannot be controlled by GP-IB.
However, PMC SAVE and RECALL can be controlled by
GP-IB.
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(2)

Error messages

When the PMC function is executed, if the PMC is

normal, "PMC Pass"

is displayed on the CRT. If the

PMC is abnormal, the error messages shown below are

displayed on the CRT.

Error message

Meaning

no PMC

no FORMAT
different FORMAT
write protect
bad PMC

memory over

not find file

different PMC type

PMC not connected

PMC not formatted

Incorrect faormat type

PMC write-protected

PMC faulty

Memory overflow

Unregistered file (REG No.) read
Or unusable REG No. written

Incorrect PMC type

Note:

When SAVE is executed with the PMC installed and

the setting parameters and waveform data cannot be

saved to the PMC because the PMC is write-protected

or because of another error, a PMC error message 1is

displayed on the CRT in accordance with the table

above.
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(3) FORMAT
B FORMAT CHECK

If WRITE PROTECT ON at FORMAT OK, "FMT OK: PRTCT
ON" is displayed.

If WRITE PROTECT OFF at FORMAT OK, "FMT OK: PRTCT
OFF" is displayed.

B PROTECT ON/OFF

When the PMC was formatted by another model
type and WRITE PROTECT is ON, it cannot be
formatted with the MS2601A.

When the PMC is write-protected, [F1] DELETE,
[F3] FORMAT , and [F6] STORE cannot be

executed.

When WRITE PROTECT is OFF, the PMC can be
formatted by the MS2601A even if it has already
been formatted by another model type.

Current Setting Parameters and Memory Contents List Display
(LIST)

When the front panel MENU section [LIST] key is
pressed, the spectrum display is cleared and the LIST menu
shown on the next page is displayed on the CRT. Select the
required function by pressing the corresponding scft key
[F1] to [F6].
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el LIST Panel key name
mm BE EN
A mEEw LIST Key
_E__/-_—‘ = : : : = operation
- i BL LW
- = N

Displays list of current setting parameters

enu
classi-
fication

When the [F2] key is pressed, {?] is displayed, Wwhen the REG
No. is entered from the numeric keys and [ENTR] is pressed, a
list of the setting parameters of the specified register is

displayed.

Displays list of usage state of all registers

F2

100

No function

No functicn

F3

Il

F4

100

F5

Iiil

RETURN

Fb

il

Function setting by soft key
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SECTION 6

MEASUREMENT

The following three basic functions, which are explained in
SECTION 5, are used during measurement by the MS2601A., The menu

functions can also be combined if necessary.

B Measurement of object signal frequency and level

. Zone marker

. Count mode

B Measurement of frequency and level deferences between

signal and reference

. A marker

. Count mode

B Searching for required signal in zone and measuring

required signal freguency and level
. Peak search
. Various search functions
This section describes how to use the above-mentioned
functions.

For automatic measurement, see GP-IB (after SECTION 8), PTA
{Option 01), and RS=-232C (Option 02}.
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6.1 General Notes on Measurement

This paragraph explains preparations for measurement.
For descriptions of the power supply, see paragraphs 2.2
and 3.1.1.

6.1.1 Input signal level range

Table 6-1 shows the relationship between the maximum
input signal level (REF LEVEL) and AUTO and MANUAL modes of
the ATTEN menu.

Table 6-1 REF LEVEL and Input Attenuator (ATTEN)

REF LEVEL (dBm) AUTO ATTEN (dB) Settable MANUAL ATTEN (dB)

-100.0 to -62.0 0 0
-61.9 to ~52.0 0 0, 10
-51.2 to -42.0 0 0, 10, 20
-41,9 to -32.0 0 0, 1o, 20, 30
-31.9 to -22.90 0 o, 10, 20, 30, 40
-21.9 to -20.0 Q ¢, 10, 20, 30, 40, 50
-19.9 to -10.0 10 o, 10, 20, 30, 40, 50C
-9.9 to -0.0 20 10, 20, 30, 40, 50
0.1 to 10.0 30 2¢, 30, 40, 50
10.1 to 20.0 40 30, 40, 50

The input signal level range applicable to the MS2601A

RF INPUT connector is explained below.



(1)

(2)

-100 to +20 dBm input signal level

When the input level is in this range, REF LEVEL
can be set according to Table 6-1 and the measurement
can be performed with a reference level accuracy of

30.3 dB (after calibration).

B ATTEN (AUTO)...

When REF LEVEL is set as shown in Table 6-1,
the ATTEN value of 0 to 40 dB is automatically

set so that there is no gain compression.

B ATTEN (MANUAL}...

. When ATTEN is set to that the mixer input
level is -30 dBm, the maximum dynamic range
can be obtained (see paragraph 6.1.2).

The mixer input level is obtained from the
egquation ([REF LEVEL] - {ATTEN valuel).

Where, REF LEVEL = input signal level

When a very low level is measured, the ATTEN
value can be set lower than that in AUTO in
the range where the mixer input level 1is

=10 dBm or less.

+20.1 to +25 dBm input signal level

Although a signal level in this range can be
applied, REF LEVEL canncot be set. At the data entry,
the REF LEVEL set value returns automatically to

+20 dBm when the unit key is pressed.

In both AUTO and MANUAL, the MS2601A optimum
mixer input level of ~30 dBm cannot be obtained. When
the input signal level is increased, the analyzer gain
is compressed and harmonic distortion is generated due

to the non-linear operation of the input mixer which



causes an error in the measured value. This will make
it difficult to read the input signal level correctly
from the CRT. Alsoc internal circuits will be damaged

by an input of more than +25 dBm.

{3) Maximum input level

CAUTION
. Never apply a signal exceeding +25 dBm or 2*50 Vdc

because this equipment does not have an over-
input protection circuit and the input circuit
(input attenuator or mixer diode, etc.) may be

damaged.

. If a +20.1 to +25 dBm signal is applied with
through attenuation (0dB), the input mixer may be
damaged. Therefore, always set ATTEN to 10 to
50 dB for this level range.

6.1.2 Dynamic range

Table 6-2 shows the dynamic range specifications of
the MS2601A,

Table 6-2 MS2601A Dynamic Range

1 Average noise level <-120 dBm ({(Resolution bandwidth 300 Hz,
video filter 1 Hz, frequency 1 MHz to
2 GHz)

2 Residual spurious <-100 dBm (Frequency >100 kHz, input

attenuator 0 dB, input 50 f2 terminated)

3 Second and third harmonic -75 dBR (Input level -30 dBm, input
distortion attenuator 0 4B, freguency 5 to 800 MHz)




Generally, even when a signal is not input to the
spectrum analyzer, the following two factors are always

present as the proper internal response in the spectrum

analyzer.

1. Average noise level

This noise is generated in the RF section and is

evenly distributed on all the frequency bands.

2. Residual spurious

Harmonics from various oscillation sources in the
analyzer, and various signals, are complicatedly mixed
with each other, converted to the IF signal, and

displayed on the CRT.

When a signal is input to the analyzer, another
response called harmonic distortion is displayed on the CRT

due to non-linear operation of the input mixer.

3. Harmonic distortion

When the input level is too high, the signal
enters the mixer non-linear region. Therefore, a
spuricus frequency corresponding to the harmonic of

the input signal is generated.

The dynamic range is the difference between the upper
limit level of the input signal and the maximum level of
the above-mentioned facteors 1, 2 and 3. It is represented
in dB and is the range in which the measurement can be
performed without taking the effect of 1, 2 and 3 into
consideration. The MS2601A has a dynamic range of 270 dB

as shown in Table 6-~-2,



6.1.3 Maximum dynamic range

The maximum dynamic range is obtained on the basis of

the following three procedures,

1 Set the maximum input Mixer input level = (input signal level) -
signal level to cbtain the (ATTEN value}.
optimum mixer input level The cptimum input signal level is obtained
using the formula when the mixer input level is -30 dBm.
In the specifications, this optimum input
level is set when ATTEN = 0 dB.
Therefore, the input signal level mixer
input level = optimum input level = -30 dBm
(see Note below). o Ry

2 Set the input signal After the maximum input signal level is
level to REF LEVEL determined so that the optimum input level
can be obtained, set REF LEVEL to the same
level as the maximum input level and
position the input signal peak at the top of
the CRT.

3 Lower the noise level Decrease RBW so that the lower limit input
signal level is not obscured by the noise.

Note:

The MS2601A has a dynamic range of 70 dB or mere at an
input signal level of -30 dBm. Therefore, the levels
menticoned in 1, 2, and 3 of paragraph 6.1.2 will be as

follows when the input signal level is -30 dBm.

1. Average noise level: <-120 dBm
2. Residual spurious: <-100 dBm
3. Harmonic distortion: £-75 dB {£-105 dBm)

All levels described to Note above must be -(x + y)
dBm or less to obtain a dynamic range of y dB at an input
level of -x dBm. Namely, according to item 2 (~100 dBm),
dynamic range will be >70 dB (-~30 dBm -~ [-100 dBm]).

S S e



(1)

{2)

Average noise level

Noise level adjustment is required for very low

level measurement.

The noise level is proportional to the resolution
bandwidth (RBW). Generally, when the bandwidth is
decreased to 1/10, the noise level is decreased by

10 dB and the sensitivity is improved by 10 dB.

-100 dBm ( RBW 30 kHz )
~110dBm { RBW 3 kHz)

Noise —p -120dBm ( RBW 300 Hz )
’li'll& M— -130dBm ( RBW 30 Hz)

When RBW is narrowed, the noise level is

decreased. However, the sweep speed must be slowed.
For measurement by partial observation, the ZONE SWEEP
method can be used to narrow the sweep span even when
the sweep speed is slow. However, setting the RBW for
an easy~to-observe sweep requires consideration of the

measurement efficiency.

Descriminating spurious by ATTEN menu with MANUAL
control

To discriminate whether the spectrum displayed on
the CRT is an input signal spectrum or spurious or
noise generated by the MS2601A, use the MANUAL setting
of the ATTEN menu as follows.

The input signal displayed on the CRT when the
attenuation of the input attenuator is changed,
increases and decreases by the same degree of attenua-

tion change.



(3)

However, the displayed residual spurious or noise
generated by the MS2601A changes very little. Also,
for the internal spurious due to the second or third
harmonic distortion, changes by twice or three times
as much as the input attenuator (dB) change,

respectively.

Dynamic range comparison between optimum input level
and optimum input level +10 dB

Table 6-1 explains the dynamic range relationship
between the input signal, harmonic distertion,
residual spurious and average noise levels whose lower

limit level areas are exaggerated.



A, Optimum input
level applied

B. (A ~10) dBm applied C.

(4 + 10} dBm applied

-30 dBm signal
{(ATT = 0 dB)

70 dB 75d8

- -40 dBm signal
{ATT = 0 dB)

-20 dBm signal
(ATT = O dB)

A

80dB | 1 6508

Harmeonic spurious

S

{second distortion)

bl

ee——meemeeee———1.. Residual spurious

when the input signal 1is
at the =30 dBm optimum
level, the 70 @B dynamic
range is obtained for the
harmonic spurious and
residual spuriocus. HNote
that in the Figs. (b} and
{c) at the right side the
dynamic range is narrowed
by the same amount as th
input signal difference
from the cptimum level.

then the input signal
evel is lowered by 10
B, the second harmonic
istortion is lowered by
20 dB. Therefore, a
vnapic range of 85 dB is
btained for the second
armonic. However, a
ynamic range of only 60
E is obtained for the
esidual spurious,

When the input signal

the second harmonic
distortion is raised by
20 88, Therefore, a
dynamic range cf 65 dB is
obtained for the second
harmonic distortion.
Alsc, the residual
spuricus dynamic range i
10 dB higher than that a
the optimum input level.

(dBm)

0
-10 [
-20
—30
—40 I
~50 [
-60 [
=70 [
—80 [
~90 [

- 100
-110
~120
—130
—140

Fig.

6-1 Dynamic Range Comparison Between Optimum Input Level

and Optimum Input Level 10 dB



6.1.4 Brightness control

If the CRT is too bright, the back raster will be seen

and observation becomes hard.

6.1.5 CAL (calibration)

You should calibrate the MS2601A before measurement

data does not meet the specifications.

1. After POWER ON, perform all calibration after approx.

30 minutes warmup.

2. Perform frequency calibration every 30 minutes during

frequency measurement.

Moreover, unless calibration is too time-consuming,
the measurement error can be minimized by calibrating at

every opportunity.

6.2 Typical Measurement Example

Apply the 50 MHz signal from the OUTPUT 50 MHz
connector on the rear panel to the RF INPUT and measure the

50 MHz fundamental wave for the following two items.

1. CRT display of desired signal

Display the desired signal at the reference level
at the CRT center as shown in the figure in the next
page (CF/SPAN mode) .

2. Measured result record

After reading the frequency and level of the
signal from the CRT, output the data to the video

plotter as shown in the figure in the next page.



MKR : 50.000 50MHz - 3.12dBm W:iA
RL: -3.1dBm 104B/ AT20dE ST150ms D:PK

i
Bl

!

i

CF : 50.000 50MH2z 0OKHz RBikH:z VBlkHz

Note:

The rear panel 50 MHz OUTPUT signal is phase-locked to
the 10 MHz reference signal. The nominal output level
is -2 dBm. The measurement results in these examples

are for reference only.

Procedure from power-on to input (RF INPUT) of signal to
be measured
Generally, follow the procedures belcow from power-on

to input of the signal to be measured.

. Set power-on.
Warm-up for 30 to 60 minutes.
Calibrate (CAL).

Select pre-set measurement parameter.

L B S ¥ N
.

. Input the signal to be measured.

Table 6-2 shows the setup for using the 50 MHz signal
output from the OUTPUT connector as the signal to be

measured.

The explanation refers to Fig. 6-2 and procedures 1 to

5 above.



MS2601A

RF INPUT 508)

QuUTPUT
50MHz

AN

i
t
i
1
i
+25d8Bm !
]
i
i
i
i

+50V DC
MAX

50 £ coaxial cable

Fig. 6-2 Power-on and Input of Signal to be Measured

For power-on details and parameter and initial
settings after power-on, see paragraphs 3.1.1 and 3.1.2.
Here, important points in the measurement procedure are

explained.



(1) Power-on
When the POWER switch (Fig. 6-2) 1s set to ON,
the MS2601A status can be assessed from the CRT
display.
B Menu...

MARKER (1) displayed regardless of preceding

power-off status setting
B Entry mode...

The marker entry mode set regardless of

preceding power-off status setting
@ Set parameters...

Set function parameters value at preceding

power-off except that described above reset
B Zone marker...

Zone marker position at preceding power—off

reset

Note:

The trace waveform at the preceding power-off
cannot be reproduced at power-on., However, since
the set parameﬁers and zone marker are reproduced,
the same waveform can be reproduced if the same

signal is applied to RF INPUT.

When the waveform data must be reproduced without
the signal applied, the SAVE/RECALL function must
be used with the PMC. For details, see paragraph
6.2.1 (4) or 5.5.



When the entry mode is the start frequency and
the menu is FREQ MODE, Fig. 6-3 shows the CRT display
at power-on after power-off. The display chanées as
seen in the entry mode (start freguency to marker),
menu (FREQ MODE to MARKER) and waveform (presence to

absence) .

However, all the other set parameters at power-

off are reproduced at power-on.

[ MKR:50.00162MHz || ~2.02d8m |
L 4 ¥

50.001 62MHz —82.49dBm W:A  MARKER FREQ
0.0dBm 10dB/ AT204B  ST150ms D:PK (1) MODE
..... T ————
1
: MKR—CF CENTER
] e—— e —
]
! MK R
i REE START
1 ———— r——
i
' PEAK STEP
: SEARCH &= SIZE
..... --_-__-__;_;.__-i-__-___-_____--_._--‘"‘”—' -
H 1 NEXT
: PEAK
{ -—
' MIN
' SEARCH N
1 —————— r——
1
! MARKER
; (2) N
el | I
SF: 49,989 52MH SP : 34kHz RB1kHz VB1lkHz
49.989 52MH P 30kHz  relkz vBikHz |

Fig. 6-3 CRT Display at Power-on



(2) Warmup

The MS2601A can be used just after power-on but a
warmup of at least 30 minutes is necessary for stable

and high-accuracy measurement at the specifications.

Thirty minutes warmup is required so that the
frequency of the built-in crystal oscillator reaches
the specification and the circuit temperature

stabilizes.

In ordinary measurement, 30 minutes warmup 1is
sufficient. However, to perform high-accuracy
meagsurement and test the performance of the MS2601A,
the warmup times of the other test measuring

instruments must be considered.
Sixty minutes warmup is sufficient for the
MS2601A and the other measuring instruments.
(3) CAL {(calibration)

Calibrate according to the operations shown in
the next page to minimize any error related to

amplitude and frequency.



CAL Panel key name

Key
e .
operation

CAL

‘Menu classi

Function setting by soft key

L0D {(000)| [O0DH {00 Do) [0

Step Procedure

INITIAL

]

CAL

3 Confirm that during calibration, the message
CALIBRATING is displayed in the middle of the upper
CRT scale along with asterisks (*) which indicate the
operation progress. The asterisks disappear one-by-

one as calibration progresses,



{Cont.)

Step

Procedure

Confirm that the calibration is completed in about 90
seconds. When the calibration is completed, the
asterisks and the message CALIBRATING should have

disappeared.

(4)

Note:

Calibrate without a signal applied to the RF INPUT.
When calibrating with an external signal applied to
the RF INPUT, the correct calibration value cannot

be obtained.

Selection of pre-set measurement parameters

Pre-set measurement parameters can be selected
before measurement as shown in the following figure;
the route at the right end is continued £from

paragraphs 6.2.1 (1) to {(3) above.

When measurement is to be resumed from the

setting condition before the preceding power-off
setting, press the [RECALL], [0] and [ENTR] keys in

this order.

The description in this paragraph starts
measurement from the initial condition (setting when
[INITIAL)] key pressed) irrespective of the preceding

setting,.



Selection of pre-set
measurement parameters

!

!

l

saved data in PMC*

Saved data in
built-in memory*

Preceding setting
condition not clear
Preceding setting
condition ignored
FREQ started by CF,
and RE, VB, AT and
ST by AUTO

Measurement to be
resumed with same
settings as those
at preceding
power—-off.

* For standard PMC

{32 kbyte) , up to
12 set saved data

For PMC (128 kbyte)},
up to 48 set saved
data

Reproduction of
preceding measure-
ments by PMC

‘Reproduction of
: preceding measure-
ents by built-in RAM

RECALL

]

Start measurement with
settings by initializing.

Apply same signal as
last time to RF
znd start measurement,

INPUT

INITIAL

RECALL

RECALL

RECALL

L




When the [INITIAL] key is pressed, the full
bandwidth sweep of 0 to 2.2 GHz is set and the CRT
display is shown in the figure in the next page.
Since the CRT display setting parameters at
initialization have been already explained in
paragraph 3.1.2, the zero beat signal 1is explained
here. This signal always appears at the left of the

CRT at initialization.



r
! i
! I
| The relationship between the 1
| input sigrnal frequency at a full |
| bandwidth sween of O to 2.2 GHz i
} and the lst LOCTAL fregquency 1s i
i shown on the horizeontal axis in V
i the figure on the right. Whenp i
; the input frequency cf 0, the lst
i LOCAL sweep start freguency 1is i
; egual to the IF frequency. At |
; this time, the LOCAL signal is i
i not mixed with the input signal. i

Therefore, its leakage (carrier .
! jeak) passes via the IF and is !
! finally displayed at the left end !
| of the horizental axis as shown !
! in the figure on the right. !
b |

............... J
Input signal
frequency

1st local

From the above-mertioned rela- !
tionship, this carrier leak is !
called a zerc beat signal and is !
handleé as a signal indicating !
the sweep starting point fre- !
guency of the horizontal axis. |
When SPAN is narrowed to 50 kHz, 1
as shown in the figure on the 1
right, and the zero heat signal 1
sideband noise is cbserved, it is
known that the sideband noise 1
affects tne sensitivity at 10 kHz |
of the lower limit measurement 1
frequency of the MS2601A. i
ror example, if the 10 kHz sigral
level is -75 dBm or less, that i
part is masked by the zero beat i
sideband noise and measurement is i
jmpossible, as shown 1n the .
figure. :

-
i
I
1
i
i
i
i
i
i
1
i
i
i
1
1
i
i
i
i
i
L.

signal frequency

1100MHz
RL : 0.0dBm

—64.3BdBm

A MARKER
PK (1)

1048/ AT20dB __S5T70ms
=T

MKR—CF

————

MKR—

REF

PEAK

SEARCH

NEXT
PEAK

. MIN
SEARCH

MARKER

(2)

A

¢
2.5214GHz

10.00kHz
0.0dBm

RBL :

1100MHz
3.6214GHz

—75.38dBm
10dB/ AT20dB  ST150ms

2200MHz
4.721AGHz

W:A  MARKER
D:PK (1)

MKR—LF

———

MKR -+

REF

T Lttt infafabnd adhadadil ety

PEAK
SEARCH

NEXT
PEAK

MIN
SEARCH

MARKER

I
1
t
|
t
!
1
|
3
1
1
i
|
1

(2)

A——

SF : OkHz

Sp:50kHz  RB1kHz

VB1kHz



* when the full bandwidth sweep of 0 to 2.2 GHz is set, the relationship
between the input signal frequencies of 0, 1100 MHz and 2200 MHz, and
the lst LOCAL frequencies is shown below.

. At left of CR? (input signal frequency 0 MHz)...

frequency 2.5214 GH=z
. At middle of CRT (input signal freguency 1100 MHz)... Ist TLOCAL
2.5214 MHz + 1100 MHz
. At right of CRT (input signal fregquency 2200
2.5214 GHEz + 2200 MHz
1st LOCAL frequency
(2.5214 GHz + input signal frequency)

frequency 3.6214 GHz

frequency 4.7214 GHz
2.5214 GHz =

Namely, 1lst IF =
frequency =
frequency.

The right-hand figure shows the
freguency characteristic of the
average noise level of the
MS2601A. This characteristic
shows that the resoluticn band-
width (RB) 1 kHz or less must be
selected for the IF bandwidth
{RE} when an input freguency of
more than 10 kEz is to be measur-
ed at a sensitivity of -80 dBm.
As mentioned above, when the
MS2601A is used near the lowest
limit frequency, pay attention to
the IF bandwidth {resclution
bandwidth RB) where the desired
sensitivity can be obtained.

(dBm)

Average noise level

2.5214 GHz + 0

1st LOCAL

MHz} ...

- input signal
- input signal

1st LOCAL

{dBHV)
- 70 \\ 37
—80 27
\ \ N\ | re1mHz
— g0 N I I 17
\ \ RB 100 kHZ
—100 I l
\.\ N RE 10 kHz 7
_ | I
10 ~N \\ RE 1 kHz =3
—120 N ! ! —13
RB 30HZ RB 100H2
- 130 AN -23
— 140 €6 =33
1k 10k 100k 1™ 10M 162G

Frequency (Hz)



(5) Input of signal to be measured

This paragraph explains precautions when
inputting the 50 MHz signal from the rear OUTPUT
connector to the RF INPUT connector as well as when

inputting any other signal to the MS2601A.

MS2601A

Fregquency range: 10 kHz to 2.2 GHz
Measurement level: -130 to +20 dBm

Input the above-mentioned signal to
the N-type connector RF INPUT with

an input impedance of 50 .

RF INPUT 50§

YAON

+25dBm
+50V DC
MAX

CAUTION

The input circuit is not overinput-protected, and the
input attenuator or input mixer may be damaged if a
signal exceeding +25 dBm or 50 Vdc is applied.

The symbol 4\, warns against excessive input.

o2}
i

21



6.2.2 Initialization (INITIAL) at measurement start

Figure 3-4 describes the setting, and Appendix P
descrikes the menu, when the [INITIAL] key is pressed.
Here the initialization setting is explained in the figure

in the next page.



according to the CRT scale
setting of 10 dB/div.

FRE(} MARKER
REF LEVEL SPAN
——3 RE¥ LEVEL = O dBm ~—l The zone marker position can be changed poNEEE
Measurement can be started by the data knchb without pressing the f
using this CRT graduation for {MARKER] key. Therefore, the frequency
s spectrum waveform up to a and level of the marker point can be
level difference of 60 dB, read directly from the CRT digital

display.

100MHz —72.38dBm W
0.0dBm 10dB/ AT20dB_ ST70ms D

A MARKER
PK (i)

Pl i MKR—CE

— When this [FREQ] key is
pressed and the FREQ entry
mode is set, CENTER is
already selected in FREQ MODE
menu., Therefore, the CF is
set when the frequency data
is input by using the
numeric/unit keys or data
kneb after pressing the
[FRER] key.

Consequently, the required
signal can be displayed at
the CRT center.

MKR—

1
i REF
I
L

N s i o pinduid Sl

. PEAK
! SEARCH

I
1
HE
L
|l
.
1
L :
. l

aE : NEXT
: PEAK

1

1
HHE
s MIN

. SEARCH

i

(2)

\»-CF : 1100MHz —»SP : 2200MHz  iRB1MHz  VB100kHz J

{T MARKER (1) menu

Hakhen Ao R
Press the {F1], [F2], or Sets FULL SEAN or full

[F3] key toc move the bandwidth sweep of © to

marker point te CF, REF 2.2 GHz

or PEAK point, respec-

tively.

when the [Fé] key is
pressed, the zone sweep
or & marker can be speci-
fied (for details see

Furthermore,

paragraph 5.2.1).

If the signal freguency
is unknown, the loca-
tion of the signal
frequency in the band
can be easily found
using this function.

{ M Input attenuater (AT}, Sweep time (ST},

i resolution bandwidth (R3), Video band-
width (VB)
Even if SPAN or REF LEVEL are changed,
each setting is automatically optimized
so that fregquency and level measurement
error does not occur. t initializa-
tion, the values AT = 20 dB, ST = 70 ms,
EB = 1 MHz, and VB = 100 kHz that are
displayed on the CRT are the current

setting is MANUAL, AT, ST, RB, and VB
are underlined.

Yo WiA...

37 D:PK...

Indicates that only A of A and B is
used as the writing (W) channel
{for details see paragraph 5.4.8)
Indicates that detection (D} is
peak detection mede (PK) (for
details see paragraph 5.4,9).

For example, if RB 100 kHz is set in
MANUAL, the display is RB10O kHz.
Therefore, because all letters are not
underlined at initialization, all four
are set in AUTC mode.

I
|
i
3
)
1
1
i
]
1 values set in AUTO. If the current
i
|
I
3
1
1
i
L

[F1]

[F2]

[F3]

[Fd4]

[F5]

[F6]



6.2.3 Displaying required signal in reference level at CRT
center (FREQ, SPAN, REF LEVEL)

Measurement described in this paragraph pays attention
to the following three basic operations to improve the
resolution of the signal waveform. The object here is to
understand these three basic operations which start by
pressing the FUNCTION section operation keys (shown in

figure below).

SIGNAL SEARCH section has convenient functions for

signal search to help the basic operation.



Ba

sic op
Displays in the middle

Basic operation 2.
Traces signal waveform on modified scale

Basic operatio .
Matches level to

FREQ MARKER

h 4

REF LEVEL SPAN

IWhen the [V ] key is pressed instead of the !
g '—-ﬂ [SPAN] key, the span width is narrowed and E
| the waveform is magnified. i
I_ ............................................................ -l

E— Rna
— SPAN  — ] F— SCROLL — 1gnal searchlng :

§> %2 function :
w&é@%ﬁmﬁéﬁ%ﬁ”'””"n

PEAK+ CF | PEAK— REF

4

€
%
A

whéﬁffﬁé'ﬁéﬁﬁﬁﬁﬁ"Ié?éI"éiﬁﬁéI'ig'"Hé"IéQHlféa ''''' 1

[ 151gnal on the CRT, the reguired signal peak can |
ibe matched to REF LEVEL of the top CRT graduatlon|
I__b;.y__}_t)ressn'lg the [PEAK+REF] key.

when the maximum level signal is the required 51gnal on
;the CRT, the required 51gnal peak is dlsplayed in the i




Note:

Before performing the three basic operations, the
MS2601A is assumed to have been initialized, or set to

the same setting as at initialization.
For example,
FREQ MODE...

CENTER (CF) is already selected. So, pressing
the keys [SHIFT],[FREQ MODE], [F1] in this order is

not required.

AUTO is selected for each of sweep time (ST), input
attenuator (AT), resolution bandwidth (RB) and video
bandwidth (VB).



First, follow the procedure of (1} - (2) =+ (3} » (4) -~
(5) explained in the Fig. 6-2 setup and paragraph 6.2.1.
The CRT shown below is displayed when the [INITIAL] key is

pressed and the 50 MHz signal from the rear panel is input.

The basic three operations for displaying only the
trace waveform of the 50 MHz fundamental wave at a
reference level in the center of the CRT are shown

1089MHz -50.07dBm W:A  MARKER
0.0dBm 10d8/ AT20dB ST70ms D:PK (1)
= ny | LB
‘“::::amem:an 1
l i MKR—CF
e
i MKR—
= 2nd wave Pl REF
P
- PEAK
i SEARCH
[lpdezd wave) b bR
Pl NEXT
| 1t || PEAK
NiTE (i
HH SEARCH
ke J MARKER
H (2)
i
CF : 1100MHz SP:2200MHz RBIMHz VB10OkHz

Fig. 6-4 50 MHz OUTPUT Signal Spectrum {(After Full
Span Initialization)



MHz
FREQ sUB TRACE QF/UNIT

Basic operation 1. [::] I 0 |

Since CENTER is already selected in the FREQ MODE

menu when the [FREQ] key is pressed, CF: is high-
lighted at the lower left of the CRT. Therefore,
input the 50 MHz data by using the numeric/unit keys.

The frequency data can be finely adjusted by
using the data knob after setting 50 MHz as described

in the above operation.

MKR : 50.0MHz —3.06dBm W:A  MARKER
RL : 0.0dBm 10dB/ AT20dB _ ST50ms D:PK_ (1)
N P 1 l I
R
: 4—‘ Fundamental wave MKR—CF
MKR—
+ 2nd wave REF
: PEAK
: SEARCH
_____ SO I SN O VR 5O U O O |
(I 3rd NEXT
N wave PEAK
[i
i MIN
L | J . 1 ] i ’ | 1 ‘ SEARCH
i uhi) MARKER
A (2)
b
1

SP: 300MHz RB300kHz VB10OkHz




Basic operatiocn 2. ( J | 5 J [46 I

kHz
SPAN SUB TRACE QP/UNIT

This operation highlights SP: The optimum value
is automatically set for RB, VB, and ST in connection

with the set value of SPAN.

In the methods other than that mentioned above,
set SPAN 50 kHz by pressing the [ %] key sequen-
tially. In this case, the highlighted characters

remalin CF:.

MKR : 50.0MHz —3.06dBm W:A  MARKER
RL: 0.0dBm 104B/ AT20dB  ST100ms D:PK_ (1)
e

MKR—-CF

\ MKR—

5\ REF
: PEAK

SEARCH

- ] i e e e o e

NEXT
PEAK

MIN
SEARCH

MARKER
(2)

B e B s Dt btk il oblle

A
CF : 50.000 50MHz

50kHz RB1lkHz VB1Hz




REF LEVEL

Data knob

Basic operation 3.

Match the peak of the displayed signal to the
horizontal line at the top of the CRT by using the
data knob.

Since the top of the waveform is in the zone

marker, the marker is on the waveform peak.

In methods other than that mentioned above;
. Press the [Fl] or [PEAK+CF] key to move the

waveform peak to the center of the CRT.

. Press the [F2] or [PEAK+REF} key to move the
waveform peak to REF LEVEL.

MARKER
PK (1)

MKR : 50.000 50MHz —3.06dBm
RL: —3.1dBm 10dB/ AT10dB ST100ms

fw i
o P

MKR—CF

MKR—
REF

PEAK
SEARCH

..... T

NEXT
PEAK

MIN
SEARCH

b} --d---q-—=4 -t -—F-—--

“\\‘l MARKER
W\‘N\ (2)

'50kHz  RB1kHz VB1kHz

O S e S R k] sl el

CF : 50.000 50MHz

6.2.4 Record of measured results

Measured results can be output to the following four
types of equipment for hard-copying the setting and

waveform data from the CRT.

6-30



® Video plotter (UA455A)
® Video tape recorder (VTR) ﬂ
e X-Y plotter
e X-Y recorder

Connect the rear panel COMPOSITE
output to the VTR video input
terminal toc record.

i . )
| Connect the X-Y plotter GP-1B i Connect either the rear

! i -
. I panel COMPOSITE or SEPA

EVla a GPTIB Cab}e. Hard- O | RATE output to the video

; copying is possible only 'plotter to hard-copy at

''the video plotter. For
' the UA455h, a higher
resolution hard-copy can
be obtained from the

!
i
l
i SEPARATE output than from
[
)
]

iwith front panel key
| operation. For details,
!vefer to 5.4.10.

+he COMPOSITE output.
Connect the SEPARATE
terminal to the SV ter-
I minal of the video
I plotter by using a DIN-8P
| caple. Press the [PRINT]
ey of the UA455A to
!copy. For detalls see
:APPENDIX B or the video
i plotter manual.

X-Y plotter

: i

i - /
E

i

i

1
i
1
|
\
'
i
|
[}
1
i
1
i
i
i
i
i
i
i
i
1
i
1
i GP-IB cable
1

|

i

i

i
;
i
;
i
i
i

VIDEQ
MS2601A OUuTPUT
rear ®
panel COMPOSITE
XY 2
X-Y Recorder i, ® hd B -
SEPARATE
connect the rear
panel X, Y, and 2
QUTPUTS to the X,
Y, and Z terminals UA455a Video Plotter
of an X~Y recorder -
by using BNC

(:DS.V

using an X-Y
recorder, only the
spectrum waveform
can be copied.

The set parameters
and CRT scale
cannot be copied.

i
1
I
]
]
1
1
)
0
cables. When i
i
1
1
1
[}
1
i DIN-8F cable
1
i
1
1



Measurement Using PEAK/NEXT PEAK/MIN Functions

The spectrum PEAK level, NEXT PEAK level and MIN level
measurement using the built-in 50 MHz signal is explained
in this paragraph.

Initialize the MS2601A and input the 50 MHz signal
from the rear panel OUTPUT 50 MHz connector to the RF INPUT
50  connector.

Step Procedure
PEAK SEARCH
—=
1 F3 =
—
2 Confirm that the zone marker is in the area of the

50 MHz signal fundamental wave of the maximum level.

3 Confirm that the current marker is at the peak level
in the zone marker {lower figure).

NEXT SEARCH
4 6 MARKER The menu becomes MARKER (2},

5 Change the Z WDTH (Zone width) from NAR to SPOT.
6 Confirm that the marker zone has disappeared and that

a line overlaps the marker bright spot.



Note:

In steps 2 and 3, if the zero beat signal is higher than
the 50 MHz fundamental wave level, the zone marker moves
+o the area including the zero beat signal. The current
marker is positioned at the peak of the zero beat

signal.

MARKER Panel key name

Key
operation

MARKER

—
Fe C—
—

MARKER
(2)

MARKER
(1)

NORMAL F1

F2

PEAK F3
SEARCH

Fa

F5

Function setting by soft key

F&

(100} }|000]} |000}| |00 D) (00| (00
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IMHz —2.83dBm WA

L: 0.0dBm 10dB/ AT20dB ST70ms D:PK
1

;
5 €~ Current marker

l"— Zone marker

[ N B R N ] skt u]
]
1
1
L

|
h 1| J L4
|
: |
CF: 1100MHz SP:2200MHz  RBIMHz VB100kHz
(Cont.)
Step Procedure

7 Display the MARKER (1) menu again.

8 Confirm that every time the [F4] key is pressed, the
marker is moved and set to the peak with the next
highest level,

MIN SEARCH
9
10 Confirm that the marker is moved and set at the

position of the lowest level among the spectrum traces

displayed on the CRT.



Note:

NEXT SEARCH and MIN SEARCH functions work only when the
zone width is SPOT. If NEXT SEARCH or MIN SEARCH is
tried in a zone width other than SPOT, an operation
error (notified by the buzzer) occurs. PEAK SEARCH

works in any zone width.

MARKER Panel key name

Key
operation

MARKER

MARKER
(1)

PEAK F3

SEARCH

F4

MIN F5
SEARCH

Function setting by soft key

MARKER F6
{(2)

(00]||000]| 00D} {000 0o 0ol
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: L REF
' :
; PEAK
! SEARCH
1
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: ’I/ u PEAK
: l’,ff’ [ MIN
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6.4 Harmonic Distortion Measurement

This paragraph explains the harmornic distortion

measurement procedure using the built-in 50 MHz signal.

The rear panel OUTPUT 50 MHz signal is used as the
signal source to measure the fundamental and harmonic wave

under various conditions.

6.4.1 Frequency and level measurement of fundamental wave and
second harmonic
Move the fundamental wave of the 50 MHz signal to the
center of the CRT and the second harmonic to the right end
of the CRT. Measure the frequency, absolute level,
frequency difference and level difference between the
fundamental wave and the second harmonic as described in

the next page. Measure the frequency at 10 Hz resolution.



Step Procedure
INITIAL
1
MH2
FREQ $UB TRACE QPIUNIT

2 [ ][] [o]

Confirm that the SPAN value narrows when the warning
sounds. (This means that CF and SPAN have established
the new correct relation.)

SPAN

s [

4 Confirm that the highlighted characters on the CRT
change from MKR to SP.

5 Enter the 110 MHz span data.

MHz
COUNT COUNT QPFAUNIT
(] [o]
The data is displayed at the right of the highlighted
characters SPAN: after entry.

6 When the unit key [MHz] entry is completed, confirm
that SPAN 110 MHz is set and 110 MHz is displayed at
the right of the highlighted characters SPAN:.

7 Read the level and frequency of the fundamental wave

peak.



SPAN COUNT COUNT GPIUNIT

—L 1 [ ] [ ] [o]

FREQ:50.000 00 MHz in Count mode

MKR: 50.2MHz — 3.24dBm WiA
RL: 0.0dBm 10dB/ AT20dB ST70ms D:PK
T " T T
it | o= Fundamental
i wave
=~ Zero beat :
signal :
Second >
‘1! harmonic
1K
] [ES I I | L
i
H |
M
HHE
FUB
‘ AHE
ol i
s
CF : 50 MHz “110MHz  RB30DkHz VB100kHz



(Cont.)

Step Procedure

Frequency measurement

10 Confirm that the highlighted characters MKR: are
erased and changed to FREQ: and that the frequency of

the measured fundamental wave is 50.000 00 MHz with

10 Hz resclution.

| COUNT Panel key name

' Key

SHIFT COUNT et .
cperation

Menu classi-
fication

RESOLN F2

1Hz*

Soft key

F3

D003 {00 |00
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Step Procedure

Second harmonic level measurement

11

12 Check that the FREQ: characters change to highlighted
FREQ:. Confirm that the frequency of the marker
point is measured in the marker mode.

13 = MARKER

14 —
F4 3

15 i — MARKER

—

16 FA
If the marker moves to the zero beat signal, repeat
this step again to move the marker to the second
harmonic.

17 Read the freguency and level of the second harmonic

peak.



MARKER Panel key name
[— MARKER Key
F6 £ operation
c/

MARKER MARKER
(2) (1

NORMAL MKR-CF

PEAK
SEARCH

MARKER
OFF

MIN
SEARCH

[
Fr .3
—=

By

V

— 4

2 4

e | b

o

w

— b

R —— A

—— o

&

It

/3 o

FA 3 v
—

o

©

— T

F5 3 o

— 5

oy
=
FE 3
—
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Step Procedure
Frequency and level difference measurement
18 F3
If the level of the zero beat signal is higher than
that of the fundamental wave, move the spot marker to
the fundamental wave by pressing NEXT PEAK [F4] key.
Fa
19
MARKER
F6 (2)
20
F2
21 Confirm the following two points.
[1 is set to the marker point.
The highlighted characters change from FREQ: to
AFRQ:.
22 (e
F6 3
—
N ——)
—
23 —
24 Confirm that the current marker is set at the peak of
the second harmonic.
25 Confirm that the frequency and level differences

between the fundamental wave and the second harmonic

are 50.000 00 MHz and -18.89 dB.
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MARKER Panel key name

Key

— MARKER .
Fe operation
—
MARKER MARKER
(2} (1}
—
NORMAL MKR—CF —
o
D
c— @
2 = 2
— in)
Uy
0
—a v
PEAK R — >
SEARCH — Q
X
o
— "
£4 — ot
— ]
[13]
e
= C
F5 3 'j
—= 3
=
!
fry
—
| S am—|
—
0.000 00MHz — 18.89dB WiA
10dB/ AT20dB ST70ms D:PK
1
I '
’ !
|
7 T
A marker '
0
current marker —¥ !
. b
I & P O o B s At ke et ph | —
i il
I 1
] |
i |
] 1
I ]
T L)
1 1
1
1
1 |
1 1
1 ] [ 1
CF : S0MHz SP:110MHz  RB300kHz VB10OKHz
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6.4.2 Measurement up to fifth harmonic on same screen

The level differences to the fundamental wave are
measured on the same screen up to the fifth harmonic with

the fundamental wave as START FREQ.

Step Procedure

INITIAL FREQ

-

SHIFT FREQ MODE

CENTER

b

8]

Lower right screen display switching

CF: 1100 MHz - SF: 0 kHz

MH
SUB TRACE  QPIUNIT ?

to G [

Lower-right screen display switching

SF: 0 kHz - SF: 50 MH=z

SPAN  FREQ MODE $ys TRACE  QP/UNIT MHz

o ] ] o]

MARKER

| m—
F3 3




{Cont.,)

Step Procedure

F&

Fa

F2

MARKER
(1)

(00| (000 (000 (oo

9 F6

10 Perform the NEXT PEAK operation for the second to
£ifth harmonics and measure the ievel differences

between them and the fundamental wave.

F&4

(01




FREQ MODE MARKER Panel key name
SHIFT FREQ MODE| MARKER Key .
MARKER Menu classi-
(1)
—
CENTER MKR-CF F1 3
=
By
@
— ~d
F2 =3 "
e u-«
o
1]
— Sy
F2 —3 e
— .
o
o
— b
FO 3 @
— “
o
— 3
F5 = s
— 5
=
&
—
F6 =
—
—44-84dB WA MARKER
10dB/ AT20dB ST50ms b:PK (2)
| ] :
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L :
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1
[}
' : - n MKR
Third ourth OFF
| T (N , IO Ep ._‘_/.h.au:monj_c‘,.harmor‘lc..._<
; : | z WDTH
1 ‘—| NAR*
H Fifth
! harmonic I SWP
\ , ; } : ©~ OFF*
! WWW \WM%M MARKER
i : (2)
t
, :
SF : S0MHz SP: 250MH RB300kHz VB10D0kHz




6.4.3 Measurement using step size

The absolute levels up to the sixth harmonic are
measured in the step size equal to CF on the LOG scale in

the center of the CRT.

Step Procedure

INITIAL

FREG SUB TRACE QP/UNIT MHz

z (5] (o]

3 Confirm the following points.

The fundamental wave at the left of the screen in

step 1 comes to the center position (CF).

. The highlighted characters change from MKR: to
CF:.

. FEach set parameter value is changed.

(CF, MKR, SP, RB)

. The frequency and level of the marker point

SHIFT FREQ MODE
4 Ij CENTER
aaman |




(Cont.)

Step Procedure

Lower-left screen display switching

CF: 50 MHz - 8S: (¢ kHz

S4B TRACE QP/UNIT MHz

(s [e]

Lower-left screen display switching

§8: 50 MHz -~ CF: 50 MHz

CENTER

Note:

The span is so wide that the marker point freguency
reading resolution in the center of the CRT is not good.
Confirm the frequency in the Count mode which has the
best resolution. But in this paragraph, the frequencies
of the fundamental wave and harmonics are known, soO the

measurement continues as is.



FREQ

SHIFT
FREQ MODE
FRQ: 51.1MHz — 3.14dBm W:A  MARKER
RL: — 2.1dBm  10¢B/ AT20dB ST50ms D:PK (1)
Cr
e MKR—CF
MKR—
g REF
? % PEAK
: j SEARCH
JRURURE DN | I SV N IS IR | (- PUOUD I R B PP IR
Sl NEXT
N PEAK
HE
: ; MIN
A ’ ‘ lh A h ‘1 hzi A ‘ A by SEARCH

M MARKER

L o ' (2)
N

H =
SP:300MHz  RB300kHz VB100kHz

——

FRQ: 51.1MHz — 3.14dBm WiA FREQ
RL: — 2.1dBm  10dB/ AT20dB ST50ms D:PK MODE

CENTER

START

STEP
SIZE

A
= 7

SP: 300MHz  RB300kHz VB100kHz
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{Cont.)

Step Procedure

6 Confirm that the next harmonic is measured in the
center of the CRT every time the [F5] key is pressed.
Measurement from the second to sixth harmonics by
pressing the [F5] key five times is shown below.

(The spectrum other than the harmonics 1s excluded in

the figure.)

MKR : 105.2MHz =20.02dBm MKR : 150.6MHz - 40,55dBm
RL: 0.0d8m 10dB: AT20dB ST70ms RL: 0.0dBm 10dB/ AT20dB ST70ms
T T
i |
[ I
. ]
|
]
) )
~ W —
=~} ==- k- == Tt T 1”1 " g % I e ki i ahad il el slnls Ihaianie === E g
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£ 5 g X
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RL: 0.0dBm md:sf -ATQDdB $T70ms 5 RL: 0.0dBm l-O.df- .ATJOdB $T70ms F5
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Note:

When [MKR+REF] key is pressed in the marker mode in the
above-mentioned measurement, each harmonic level is
measured in the reference level, In this case, the
measured value does not include the LOG scale linearity
error. Therefore, the measurement accuracy improves.

For the measurement including this operation, see

paragraph 3.2.2.



6.5 Modulated Wave Measurement

Irn modulated waves such as AM, FM and PAM waves {pulse

amplitude modulated wave}, the sideband wave spectrum 1is

distributed at both the upper and lower sides of the

carrier wave. Therefore, the measurement enlarges and

displays the spectrum on the screen using almost the same

procedure as that of harmonic distortion measurement.

6.5.1 General measurement procedure

The procedure described here summarizes the MS2601A

general measurement procedure and is not limited to

modulated wave measurement.

Step Procedure

1 Press the [INITIAL] key or set the SPAN to 2200 MHz to
perform a full sweep and receive a signal to be
measured from among the wide frequency range.

2 If a spectrum does not appear on the CRT, press the
[REF LEVEL] key and change the REF LEVEL value by
using the data knob.

3 When signal reception is confirmed by watching the

CRT, move the zone marker to a position including the
peak level of the signal to be measured in the marker

mode by using the data knob.

If the maximum signal on the CRT is the signal to be

measured, press the [F3] key and perform PEAK SEARCH.
(If the [PEAK-CF] key is pressed, the next step 4 can
be omitted.)



{Cont.)

Step Procedure

4 Pisplay the spectrum to be measured at the center of

the CRT by using one of the following methods.

When the signal frequency to be measured is
determined by using the zone marker, set CF and
SPAN to display the signal at the center of the
CRT.

Press the [F1] key in the marker mode to perform
MKR -+ CF.

When the maximum signal on the CRT is the signal

to be measured, press the [PEAK>CF] key.

5 When it is necessary to enlarge the spectrum, decrease

SPAN,
General SPAN setting is as follows:

If the required span value must be set, press the

[SPAN] and numeric/unit keys.

If the objective signal must just be enlarged or
reduced, press the [®] or [/A] keys in the
STGNAI SEARCH section.

If a SPAN value other than that in the 1-2-5
sequence must be set, press the [SPAN] and

numeric/unit keys.



{Cont.)

Step Procedure

6 Move the spectrum peak to the required position on the
CRT vertical scale by using one of the following

methods.

Select LOG or LIN scale from the SCALE menu.

. After pressing the [REF LEVEL] key, adjust the

reference level by using the data knob.

Use either one of the following methods to match the

signal peak to the reference level.

1f the maximum level on the CRT is the objective

signal, press the [PEAK>REF] key.

. Press the [F2] key in the marker mode to perform

the MKR+REF operation.

6£.5.2 AM modulation factor measurement

When an AM wave is measured in the LOG mode according
to the procedure in paragraph 6.5.1 and is displayed as
shown in Fig. 6-5, the carrier wave frequency fc,
modulation frequency fm, and each level Pc, Pl and P2 (dBm
or dBU)} are measured. The low-level spectrum (P2) separate
from the carrier is caused by the second harmonic of the
modulation signal and the second harmonic distortion of the

modulation signal can be obtained as (P1 - P2) dB.

Pl is a signal component caused by the AM modulation.
The lower the level of P2 is, the less the distortion of
the modulation signal Pl becomes. The (Pl - P2) value is
called the secondary modulation distortion. Figure 6~5

shows secondary medulation distortion = P1 - P2 = 20 dB.

This can be easily measured in the 4 mode.

6-54



The third modulation distortion is obtained similarly

from the level difference with P1l.

(1)

Pc

- 10

—20

—30

[A e N o

—40 P

—30

—80 Py —

=70

Fig. 6-5 AM Wave Spectrum Display

Measurement of AM mcdulation factor m in LOG mode

The modulation factor m is calculated from the
level difference (Pc - Pl) dB using the following

formula:

20 log —%m = Pc - Pl
Figure 6-6 shows this relationship. When SCALE
10 dB/div is used, the maximum 70 dB level difference
can be read directly from the screen. Therefore, a
modulation factor as low as 0.06% can be measured.
The following figure shows that a 60% modulation
factor is measured from the level difference

measurement by the A marker.



A MKR : 0.500kHz - 10.45dB WA
RL: 0.0¢Bm 104/ AT20dB_STL.5s D:FK

/ _____ \

N b

1

W
| ——

(=

e s D o =

CF : 50MHz SP: 5kHz RB1GOH: VBLOOHz
100
N
0.0
N
> N
b=
S 14
®
=
N
0.1
0.01

0 -0 -20 -30 —-40 -5 -60 —70
P —P¢ {(dB)

Fig. 6-6 AM Modulation Factor (m) and
Sideband Wave Level (Pl dB)
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(2)

Measurement of AM modulation factor m in LIN mode

The modulation factor m is represented by the

following formula from the amplitude ratioc between the

single sideband and carrier.

m _ single sideband amplitude

2 carrier amplitude

Therefore, when the A marker is used in the LIN mode,
the AM modulation factor m can be measured as

described below.

A MKR : 0.500kHz 0.30X WA
Ri: 224mV 10dB/ AT20dB 8T1.5s D:PK
p
J
i
:

1
S SO S ISP SRRV £.) SIS GHpUPH T S S
!
|

W
I
[TV Vi

CF:50MHz SP; 5kHz RBIDOHz VBIOCHz
In the above figure:

1. Move the A marker to the peak of the carrier wave

spectrum.

2. Move the spot marker to the peak of the single

sideband spectrum.

3. When the reference marker point (& marker) of the
carrier wave is set to 1.00X as shown in the
above figure, the ratio of the single sideband
level to the carrier level can be read directly

as 0.30X.

Therefore, the AM modulation factor m can be

found from the following calculation.

AM modulation depth m (%) = 2 x (0.30) x 100
60%
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(3)

Measurement of AM modulation factor m at low

modulation frequency

When the modulation frequency in AM modulation
factor measurement described in paragraphs 6.5.2 (1)
and (2) is so low that the modulation frequency
resolution is impossible, set SPAN to zero and operate
the MS2601A as a fixed-frequency receiver to display
the demodulated waveform shown in Fig. 6-7. The
modulation factor m can be obtained from Emax, Emin
and Ec as shown in Fig. 6-7.

Emax - Ec _ Ec - Emin
Ec Ec

'*———'T—**4

Fig. 6-7 Time Domain Display of AM Wave

For a positive and negative symmetrically
modulated wave, the above formula is transformed to
the following one to enable the measurement using PEAK

SEARCH and MIN SEARCH operations.

E

AM modulation factor m (%) = ( MAEC_ Ec ) x 100
E E
= EMAX ; EMIN ) x 100
MAX MIN



The procedure for AM modulation factor measure-
ment of a positive and negative symmetrically modu-

lated wave is shown below.

Step

Procedure

Display the center of the spectrum to be measured in
the center of the CRT with CF/SPAN mode.

Select LIN at the SCALE menu.
Set SPAN to 0.

Set REF LEVEL properly to display the demodulated

waveform on the CRT.

Select VIDEO at the TRIG menu to obtain a stationary
image (Fig. 6-7).

Set to marker mode, read EMAX from PEAK SEARCH
operation and EMIN from MIN SEARCH operation, and
calculate the % from the above-mentioned formula for

the AM modulation factor m.




[ANeR

6.5.3

FM deviation measurement

When a display similar to that shown in Fig. 6-8(a) is
obtained by using the measurement procedure in paragraph
6.5.1, the carrier frequency fc, modulation signal
frequency fm, and each sideband spectrum level can be

measured.

0 0
- 10 -—10
—20 -20
L
—-30 0 -3
G
— 40 Py — 140 Py
dB
-50 -50
_60 PZ _50 Pz ———
=70 -70 \
o 1 2 3 .4 5 & 7 8 9 10 0o 1 2 3 4 f 6 7 8 & 10
fe fm The carrier level becomes C at
certain modulation factor.
(a) Spectrum Display {b) Setting deviation by
(Spectrum Interval = fm) carrier-zero-suppression

Fig. 6-8 FM Wave Spectrum Display

The levels of the carrier wave and sideband waves
change depending on the modulation factor mf as shown 1in
the Bessel function curve of Fig. 6-9. The jO(mf) = 0 and
41 (mf) = 0 in the table in the next page shows the
modulation factors in which the carrier wave level and the

first sideband wave level are 0.
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@ mg = 10.1735
@' | mg= 11.7915
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Fig. 6-9 Bessel Function
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Measurement of the FM deviation by finding the
modulation factor mf in which the carrier wave level

becomes 0 is called "carrier-zero-suppression”.

The modulation factor mf is changed by adjusting the

modulation signal input level of the FM equipment.
The following relationship exists between the
modulation freguency fm, modulation factor mf and

deviation Af,
Af = mf-fm

Figure 6-10 shows the setup to measure the frequency
deviation of an FM transmitter. Monitor the modulation
frequency fm with a counter and adjust the output level of

an audio oscillator to vary mf.

MS2601A

ey

i @
N =
mm BN WR]
audio Low-pass o mmm wm |
oscillator filter FM transmitter = : : : -
N esww
AF 0OsC LPF FVM TX - =
QUTPUT IN ouT EXT ouTPUT T
MOD RF INPUT
Frequency
counter
FC Attenuator
iINPUT ATT

Fig. 6-10 Frequency Deviation Measurement Setup



Table 6-3 shows the relationship between the residual
component of the carrier wave and the frequency deviation
calibration accuracy in carrier-zero-suppression. At first
time, the #0.2% calibration accuracy can be obtained by
increasing frequency deviation when the carrier wave level
is attenuated down to =52 dB (value in brackets in table).

The frequency deviation of this point will be

2.40484 (140.002) x fm = 2.40484 fm +4.80968 x 107> fm.

Table 6-3 Residual Component of Carrier Wave and

Frequency Deviation Calibration Accuracy

Calibration accuracy

0.,2% +0,5% +1%
Condition
CW** = 0 {First time) 0.00250% 0.00663 0.0124
- 2.40484 rad (mf) (-52 dB) (-43.6 dB) {(-38.1 dB)
e}
é CW = 0 (Second time) 0.00374 0.00937 0.0187
g g 5.52009 rad (mf) (-48.6 dB) {(-40.6 dR) (-34.6 dB)
o ®
8 = .
g ,, CW = 0 (Third time) 0.00468 0.0117 0.0233
U_g 8.6535 rad (mf) {(-46.6 dR) {(-38.6 dB) (=32.7 dR)
=ile
o
3 © CW = 0 (Fourth time) 0.00515 0.0138 0.0271
g 11.7915 rad (mf) {-45.,8 dB} {(-37.2 d4dB) (-31.3 dB)
4
I
CW = 0 (Fifth time) 0.00615 0.0154 0.03086
14.9301 rad (mf) {(-44.2 dB) (-36.3 dB) (=30.3 dB)
* 20 LOG 0.0025 = ~-52 dB

**%* (Clj: Carrier wave level

As an example, when FM transmitter output frequency
deviations of 9 kHz, 3 kHz and 900 Hz are set by carrier-
zero-suppression as shown in Fig. 6-10, use Table 6-4 which
shows the value of the modulation frequency in which the
carrier wave level is eliminated the first time, second

time, third time, etc. according teo Fig. 6-9.



Table 6-4 Modulation frequency vs. Frequency Deviation

Frequency deviation (Af)

9 kHz 2 kE=z 900 Hz
Condition
First time 3742.5 Hz  1247.5 Hz  374.3 Hz
E
ho! JO0(mf) = 0 Second time 1630.4 H=z 543.5 Hz 163 H=z
g
D2 Third time 1040 Hz 346.7 Hz 104 Hz
53
3% (cw=0) Fourth time 763.3 Hz 254.4 Hz 76.3 Hz
g &
Fifth time 602.8 Hz 201 Hz 60.3 Hz

The procedure to set an FM transmitter frequency

deviation to 9 kHz is shown below based on Figs. 6-8 to

6-10 and Tables 6-3 and 6-4 with the setup in Fig. 6-10.
Step Procedure
1 Set AF 0SC (modulation frequency oscillator) output
frequency to 3742.5 Hz while monitoring it with a
counter.
2 Display the FM wave from the FM transmitter on the CRT
according to the procedure in paragraph 6.5.1.
3 Increase the AF 0SC output level, while checking that
the freguency counter indication always reads
3742.5 Hz, so that the carrier wave level is
attenuated at first to =52 dB or less in comparison
to non-modulation.
This completes FM setting of mf=2.4084 (1 #0.,002}).
4 The frequency deviation Af is calculated as shown

below from Tables 6-3 and 6-4.

I

mf-fm = 2.40484 (1 +0,002) x 3742.5 Hz
9 kHz £18 Hz

Af

li
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Measurement of Transmission Characteristic Combined with
Tracking Generator

The transmission characteristic (amplitude-frequency
characteristic) of an amplifier, filter, etc. can be

measured in combination with a tracking generator (MH680A) .

Generally, when the amplitude-frequency characteristic
of the device {(DUT) includes the amplitude-frequency
characteristic of the measurement system, the measured
results include a large error. However, since the MS2601A
has A ch and B ch spectrum memories and an A-B*A operation
function, the amplitude-freqguency characteristic of the
measurement system can be eliminated. This is done by
storing the amplitude-frequency characteristic of the
direct-coupled measurement system without the DUT in memory
B. Afterwards, if the measured result includes the
amplitude-frequency characteristic of the measurement
system, the measurement system amplitude~freguency
characteristic previously stored in memory B is subtracted
from the measured result by the A-B+A operation function.
Therefore, the amplitude-frequency characteristic of only

the DUT is measured (see paragraph 6.6.2}.

Here an example of the amplitude-freguency
characteristic of a bandpass filter (BPF) with a 220 MH=z

center frequency is explained.



6.6.1 Setup and measurement
{1) Rear panel LOCAL output connection
Connect the FIRST LOCAL QUTPUT and SECOND LOCAL
OUTPUT of the MS2601A to the corresponding FIRST LOCAL
INPUT and SECOND LOCAL INPUT of the MH680A by using
the coaxial cables attached to the tracking generator.
SECOND FIRST
LOCAL LOCAL
OUTPUT OUTPUT
FIRST LOCAL SECOND LOCAL
INPUT INPUT
® el BRle
MH680A Tracking Generator
Fig. 6~11 Rear Panel LOCAL Output Connection to MH680A



{2) DUT connection

—TRACKING ADJ
=0 |

POWER ON LEVEL VERNIER ™ ¢
500 OUTPUT mm HE BN g

i

o mmE = g

H = == H

— /_ g N WE- -

Hmwwmw M|

- .| f

MH680A Tracking Generator

RF INPUT 508

________________ &

+25 dBm
+50V DC
MAX

500 OUTPUT

Coaxlal cable
for measurement

Connect the short adapter between BNC
and BNC2 and measure the frequency

characteristic of the measurement

system and store it to memory B, i
2) Connect the DUT between BNC1 and BNCZ.
Execute the A-B operation and obtain
the frequency characteristic of only
the DUT.

Fig. 6~-12 Measurement System Calibration and Measurement

(3) Measurement procedure

Step Procedure

1 Cennect the rear panel LOCAL OUTPUT signals to the
MH680A as shown in Fig. 6-11,

2 Connect the MH680A 50 {1 OUTPUT to the MS2601A RF INPUT
as shown in Fig, 6-12. However, connect the short
adapter between BNC1l and BNC2 instead of the DUT.
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{Cont.)

Step Procedure

Signal reception

3 Press the [INITIAL] key to perform a full sweep and
confirm the 220 MHz filter output signal.

Change the marker to SPOT to measure the frequency,
level and level difference between two points in the

amplitude-frequency characteristic measurement,.

MARKER

4 Move the zone marker to the peak position around
220 MHz by the data knob (See the figure below.)

224MHz —9.46dBm MARKER

0.0dBm 10dB/ AT20dB ST70ms
1 1 1

Spot marker MKR—CF

Q=
- >

(1)

MKR—»
REF

PEAK
SEARCH

'”"""""""if@i NEXT
fwnu/\wap“vf\/\/ﬂ/ PEAK

\ MIN
SEARCH

PRI DS S

JSRY

MARKER
(2)

:2200MHz  ABiMHz VB100OkHz



(Cont.)

Step Procedure

5 Display the signal to be measured at the center of the
CRT.

F1

100

21.4MHz —95.38dBm MARKER

0.0dBm 10dB/ AT20dB ST70ms

o=
-

(1)

3 MKR—CF

MKR—
REF

PEAK
SEARCH

R S - R R ] el SR S B ] RS S R

NEXT
M A PEAK

TN P o,
W Ww w MARKER

(2)

CF: 224MHz SP: 640MHz  RB300kHz VB100kHz

6 Magnify the signal to be measured up to an easy-to-
observe waveform while pressing the span key [V].
(This includes the amplitude-frequency characteristic

of the measurement system.)



{Cont.)

Step Procedure

7 Press the [PEAK+CF] key to move the maximum point of
the amplitude-frequency characteristic to the center
of the CRT.

220.16MHz —9.99dBm W:A  MARKER

0.0dBm 10dB/ AT20dB  ST70ms D:PK (1)
MKR—CF

/ g

/ MKR—»

N REF

/ \
SEARCH

""" e it 1 IR R S I O I 12 4
PEAK

JUN| N £ o
V V \f MARKER

(2)

CF: 22.16MHz SP:20MHz RB30kHz VB100kHz

8 Adjust the TRACKING ADJ volume of the tracking
generator so that thé maximum point in step 7 rises

further.

8 Adjust the vertical position of the waveform with the
tracking generator LEVEL VERNIER volume .

Measurement system calibration

10 Remove the DUT and connect the short adapter between
BNC1 and BNC2 (Fig. 6-12}.

SHIFT SUB TRACE

o [=] [ ]




(Cont.)

Step Procedure

12 Store the A ch measurement system measured trace in B
ch.

F1

1l

13 Press the [F2] key to cancel the measured trace of the

measurement system so that A-B can be turned on.

F2

20.02MHz - 5.84dBm WA suB
0.0dBm 10dB/ AT20dB ST70ms D:PK TRACE
\ s
¥ OFF*
Measured trace _—
of measurement— DET
PEAK®*
system
..... R T T o et sentebal sl
REF LN
MDL*
CF : 220.16MHz SP:20MiHz RB30kHz VB10OkHz



(Cont.)

Step Procedure

14 Press the [F5) key so that REF LN becomes TOP*

the cancelled reference line to the top of the

0.00dBm W:A—B SUB
10dB/ AT20dB ST70ms D:PK  TRACE
\ A—B
N
N A—B
Cancelled OFF*
reference line
DET
PEAK®*
————— NP P SN S S s s SRl pEa
REF LN
TOP*
CF: 220.16MHz SP:20MHz  RB30kHz VB100kHz

to move
CRT.



(Cont.)

Step Procedure
DUT measurement start
15 Remove the short adapter and connect the DUT between
BNC1 and BNC2 (Fig. 6-12).
16 Since the measurement system measured trace is already

stored in B ch and A-B 1s turned

frequency characteristic of only

directly in A ch as shown in the

220.164MHz

" 0.0dBm 10dB/ AT20dB ST70ms

—4.14dBm

o=

A—B sug
PK TRACE

/_-L-—-\ A—B

e

/

A—B

/

OFF*

DET

PEAK*

/TN /’\/

\ JJ/W REF LN

TOP*

CF:220.16MHz

SP:20MHz  RB30kHz VB10OkHz

on, the amplitude-
the DUT is read

figure below.

DUT amplitude-frequency
characteristic excluding
measurement system
amplitude-frequency
characteristic

6.6.2 Correction function by subtraction operation

In the figure below,

the amplitude-frequency

characteristic of the measurement system is exaggerated to

make the measurement of the amplitude-frequency character-

istic (transmission characteristic)

by subtraction easy to

understand. {1) shows non-calibration and (2) shows

calibration.



{1} DUT unconnected
(non-calibration)

(1} DUT unconnected
(Calibration start: Press the [A-B] kevy.)

Characteristic of the
entire measuring system

Since [A+B] and [A-B] are
off when the short adapter
is connected, the above
figure shows the
characteristic of the entire
measurement system.

Since [A+B] and [A-B] are
off when the DUT is con-
nected, the figure below
shows the characteristic of
the entire measurement
system inciuding the DUT.

L
When the [A+B] key is pressed,
the characteristic of the entire
measurement system is stored in
memory B while it remains in
memory A. Therefore, when the
[A-B) key is pressed, gubtrac-
tion of the contents OCCUrs.
Accordingly, the characteristic
after the calibration is dig=-
played as 0 response on the CRT
is shown in the following
figure.

A\

Subtractleon
operation

Contents

of Memory B

Subtraction
operation

f

Characteristic
after calibration

‘f

Characteristic of DUT only

Characteristic of DUT
including the character-
istic of the entire

I measurement system AJ

Contents of memory A

Since the characteristic of
the entire measurement

system previcusly stored in
memory B is subtracted from
the contents of memory A,

the characteristic of only
the DUT is obtained as shown
in the above figure. AJ

(1) DUT connected
{non-calibration)

(2)

DUT connected

(DUT connected when [A-B] is on)
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6.7 Field Strength Measurement

MS2601A Spectrum Analyzer

Ex :;;;;;;2::;>

— Ccoaxial cable attached with antenna NTIAL SHT QrUNIT
] =] L]

Fig. 6-13 Antenna and MS2601A Connection

To measure the field strength, connect the antenna of
the peripheral equipment to the RF INPUT connector c¢f the
MS2601A by using a coaxial cable and receive the incoming

wave. An undesignated antenna can be alsc used.



6.7.1 Direct reading of field strength using designated antenna

When the MS2601A is used with the designated antenna,
it automatically changes the antenna factor and directly

displays the field strength.

Step Procedure

1 Press the [SHIFT] and [QP/UNIT] keys sequentially and
open the QP/UNIT menu.

2 Select the required antenna from among the designated
antennas DIP*, LOGl*, LOG2* and LOOP* by pressing the
[F3] key. (For the type and item name of the antenna,
see the menu corresponding to the [F3] key in the

figure below)

3 Select UNIT dB/m by pressing the [F6] key.
(dB/m represents dBuV/m as explained in the figure
below.)

4 Currently, the received wave is accepted at full

sweep. Read the frequency of the required received
wave and display it at the center of the CRT by using
the CF/SPAN operation.

5 Measure the field strength converted by the antenna
factor at the displayed frequency from the marker

level reading.

Note:

dB/m, the displayed marker level unit, represents
dBuV/m. The REF LEVEL unit display is dBuV.



QP/UNIT Panel key name

Key
cperation

SHIFT QP/UNIT

Function setting by scft key

L0} {{D00}) (000 (000} (ooaj) (od




DIP*;

Select the
ABm* :
dBUV* .,
dBmV™* :
VE

dBue*:
GB/m* :

120 kHz can be switched.
selected, REB, ST,

selected at initialization.

Selects antenna to be used

1OG1*:
LOG2*:
LoOP*:
USER*:

No function

No funcition

When the menu is opened, the item
(*} is already selected. At this time, when the corre-

marked by an asterisk

Turn QP mode ON/OFF.

as dB/m for the marker level. The REF LEVEL

unit display at this time is dBuUV.

E = sponding soft key is pressed, the currently-displayed
How . item function is

selected, QP/UNT Panel key name
ms HlE EHN
B o= w SHIFT QP / UNT Key
= : : : u operation
H =ww B

QP cannct be turned on in BW NORM.
Unless BW is NORM, QP can be turned on or off. —3
QF OFF is selected at initialization. 25 I —
—
The NORMAL and IF 6 dB bandwidth of 200 Hz, 9 kHz, and
Whan the 6 4B bandwidth IF is
and VB become MANUAL, but when NORMAL —
is selected, they return to AUTO. BW (3 4B bandwidth) F2 Eggg
set by RESOLN BW is selected in NORMAL; BW NORM* is
>
ﬂ
The following antennas with antenna factors are provided
to measure the field strength (dBuUV/m). — &
Dipole antenna (MP534A/651A) 3 — o
Log-periodic antenna (MPG&35A} =—
Log~periodic antenna (MPG36A) 5‘
Loop antenna (MP414B} o
User's antenna ... the antenna factor is o
written in the internal memory via GF-IB —] S
I s
 — n
o
o]
o
I
8]
c
 w— ] ja}
Fg —3 o
—
eve isplay and entry ta unit.
0 éBm = 1 mW (50 )
0 apuv = 1 uv (50 @) = -107 dBm
0 éBmV = 1 mv (50 {I) = ~47 dBm —
1V = +13 dBm (50 Q) T —
0 dEuViemf) = 1 uv {[Open) = -113 dBm (50 Q) —_—
dBuUV/m ... The antenna factor differs with
the antenna type, This dBuV/m is represented

*1 OFF/ON

*2 NORM/ZO0/9K/1 20K/

*3 DIP/LOG 1A DG2/1.00P/USER

*q cBmdepwdamvadB}_leJdB.fm




6.7.2 Measurement of field strength using undesignated antenna

(1)

(1)

(2)

There are two methods for finding the field strength:

calculation, and (2) direct measurement.

Calculation

Generally, the field strength (EX = dBuUV/m) is
found from the following egquation; measure it

according to the a and b procedures.
Ex = Px + KO0

Px: Measured value (dBuUV}
K0: Antenna factor (dB)
Coefficient to convert measured voltage

(@BUV) to display field strength (dBuV/m)

a. Select dBuV UNIT by pressing the [F6] key and

measure the input signal in dBHV units.

b. PFind KO0 from the figure attached to the antenna
and calculate the field strength from the above

formula.

Direct measurement

If the antenna factor of the user's antenna is
previcusly written in the internal memory via GP-IB,
direct measurement can be performed. Therefore, after
inputting the antenna factor, unless USER* is selected
by pressing the [F3] key as described in paragraph
6.7.1 step 2, measure the level of the received wave
in dBUV/m units according to the procedure described

in paragraph 6.7.1.

To write the antenna factor, see paragraph 11.11.



6.7.3 Note on automatic measurement of field strength

Automatic measurement of the field strength is
performed under GP-IB control by a personal computer
(Packet V Anritsu) used as the controller. Therefore, the

precautions shown in Fig. 6-14 are necessary.

MS2601A Spectrum Analyzer

Keep the antenna and
personal computer as RF INPUT
far apart as possible.

Coaxial cable attached to antenna

Packet V GP-1E cable

Personal <i

Technical (Reaxr panel)

Computer (Wwith GP-IB interface)
(With GP-IR interface)}

The biggest problem when using a
personal computer is electromagnetic
interference (EMI) radiated from the
personal computer. There are three
noise sources: 1. the power supply,
2. the GP-IB cable, and 3. the
internal circuits.

Keep the antenna as far as possible
from the personal computer, GP-IB
cable, ac power line, etc. to reduce
the interference.

Alsc, use the antenna directivity or
install the personal conputer so that
the effect of noise is minimized.

Fig. 6-14 Connection to Personal Computer for Automatic
Field Strength Measurement
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6.8 Measurement of Electromagnetic Interference {EMI)

TV video and FM audio etc. are often affected by
electromagnetic noise from household vacuum cleaners or

data processing equipment such as personal computers.

This noise may cause malfunctions in other equipment

and can cause accidents.

It is called EMI (Electromagnetic Interference) and

must be regulated.

The CISPR recommendation regulates EMI and many
countries now enforce regulations based on this
recommendation: the USA has the FCC standard and West
Germany has the VDE standard.

The MS2601A has an electromagnetic interference
measurement function conforming to the CISPR

recommendation.

6.8.1 Interface wave to be measured

Electromagnetic interference is divided broadly into
two categories according to the propagation route; 1.
radiated interference and 2. conducted interference.
Select the measured frequency range and IF bandwidth (RBW)
as shown below and measure these two types of interference

by using QP (Quasi-peak) detection.

Radiated 10 to 150 kHz This interference is trans-
interference (6 dB bandwidth 200 Hz) mitted through the air and
150 kHz to 30 MHz interferes with the opera-

(6 dB bandwidth © kHz) tion of other equipment.

30 to 1000 MH=z
(6 dB bandwidth 120 kHz)

Conducted 10 to 150 kHz This interference propagates
interference {6 dB bandwidth 200 Hz) through the power supply
150 kHz to 30 MHz lines or connection cables
(6 dB bandwidth 9 kHz) and interferes with the

operation of other eguipment.




Basic specifications
The MS2601A has a quasi-peak (QP) detector conforming
to the CISPR Pub 16 standard as an interference measurement
function.
Also, the FCC standard Chapter 15 Section J

Specification is very similar to that of CISPR Pub 16 and

the MS26012A can also be used to measure EMI conforming to

the FCC standard.

Table 6-5 shows the CISPR basic standard concerning QP

value measurement of interference.

Table 6-5 QP Detection Standard

CISPR standard

Frequency range 10 to 150 kHz 150 kHz to 3¢ to 1000 MH=z
30 MHz

6 dB bandwidth 200 Hz 9 kHz 120 kHz
Detector time Charging 45 ms 1 ms
constant

Discharging 500 ms 160 ms 550 ms
Mechanical (display) time 160 ms 160 ms 100 ms
constant
6.8.3 Response characteristic of pulse repetition frequency

CISPR Pub 16 prescribes the response characteristic of
the pulse repetition frequency. The MS2601A actual
measured response characteristic of the pulse repetition
frequency with preselector is shown in Fiag. 6-15 {(a), ({(b)

and (¢) and satisfies CISPR Pub 1l6.



Relative input level giving

Relative input level giving

+225%2.0
"
+ \\\( +20.5£20
20 -~ Standard at 150 kHz to 30 MHz
18 {IF 6 dB BW O kHz)
16 A
14 N
AN
12 .
= \\\» ©100%15 I is CISPR standard
o 10 I
o 8 : 1 X 1s M8260]1A actual measured value
o 6 \\\P +65+1.0 at frequency 300 kHz
ER T
- A
I 2
- 0 ﬁr\
rg \
S =2
'u'j _a | “-;:-‘-'Q.St1(}
-6 SN S
-8
1 101 103 104
Pulse repetition frequency (Hz)
Fig. 6-15(a}) Pulse Response Characteristics
{150 kHz to 30 MHz Band)
+285%20 ]
4 K 250220 Standard at 30 to 1000 MHz
AN {IF 6 dB BW 120 kHz)
25 I \\\
N
20 X\\
NT ] is cisPr standard
By
— 1 I t1a0 15
a2 | I[ X is MS2601A actual measured value
i
~ 10 . at freguency 120 MEz
o o +9.0£1.0
5
i > 4
ot ™
g 0
-A
T s
- ] N
R -an““3E~:i:LO
u—" -y
—-10 ]
—15
1 101 103 104
Pulse repetition freguency (Hz)
Fig. 6-15(b) Pulse Response Characteristics

(30 to 1000 MHz Band)
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6.8.4 Basics of EMI measurement

(1)

(2)

Effective measurement using combination of LOG and QP

(Quasi-Peak) modes

When the interference is measured, the LOG mode

differs from the QP mode in the following points.

1.

When the interference is measured, the QP mode
measured value is smaller than the LOG mede

measured value.

The charging and discharging time constants of
the QP mode detector are large. If frequency
sweep is performed, the measurement time in the
Q0P mecde is very long compared to that in the LOG

mode.

For the above-mentioned reasons, for effective

measurement you should measure EMI interference using

the LOG mode in combination with QP mode as described

in paragraph 6.8.4 (2) below.

Basic measurement procedure

Step Procedure
1 Receive the entire interference in LOG mode.
2 Receive the interference to be measured at zero
span.
3 Switch to the QP mode and measure the

interference.




Measured wvalue

For radiated interference, if a designated
antenna is used, the interference field strength

(dBu/m) can be read directly as described in

paragraph 6.8.4 (2) Step 3 above. If an undesignated

antenna is used, the measured value is found as

follows:

Measured wvalue {dBu/m) =
Value measured in paragraph 6.8.4 (2)
Step 3 - Antenna factor at measuring

frequency

If an undesignated antenna is used but the
antenna factor has been previously written in the
internal memory via GP-IB, direct measurement is

possible.

For designated/undesignated antennas and field

strength, see paragraph 6.7.



6£.8.5 Interference measurament

(1} Connection to antenna oOr artificial mains netwoerk

MG2601A Spectrum Analyzer

Radiated inter—\-//_*

ference Ex T

Coaxial cable
attached to _
antenna r__*_
I INITIAL SHIFT QPAUNIT
]
| ] =1 [
. o ]
artificial mains |
network ** ' s . )
Conducted ] % This supplies nolse-free ac
interference ! power to the conducted inter-
penerating AMN ( LISN* )} o2 farence generating equipment.
quipment POWER SIGNAL i
I+ also supplies the conducted
OUTPUT ouTPUT
interference wave of the gene-
AC INPUT POWER rating eqguipment from STGNAL
OUTPUT OUTPUT to the measuring equip-
ment RE INPUT,.
%  Tine Tmpedance Stabilization
Networks
AL POWER

Fig. 6-16 Connection to Antenna or Artificial Mains Network

As shown in Fig. 6-16, for radiated interference
measurement, connect the antenna to the MS260C1A RF INPUT.
Also, for conducted interference measurement, apply the
output from the Artificial Mains Network (AMN) SIGNAL
CUTPUT to the RF INPUT.



(2) Measurement procedure

Measurement is performed according to the

following steps.

1. Interference wave reception
2. Confirmation of saturation level
3. Confirmation of input attenuator set value

4. Measures for change of input attenuator set value

5. Reading measured results

The measurement procedure for radiated
interference is the same as that for conducted
interference except for antenna selection and
amplitude measurement unit (dBuUV/m). Therefore, only

the measurement procedure for conducted interference

is explained.

For antenna selection and amplitude measurement

unit (dBuV/m), see paragraph 6.7.

Note:

Unless the [F6] key selection is dB/m* in the
OP/UNIT menu, the antenna selection corresponding

to the [F3] key becomes invalid.



QP/UNIT Panel key name

e
SHIFT QP/UNIT k Y

postf— .
(=] | =

Function setting by soft kKey

000] {{D00]] {00y [000)| (000f {ood

Step Procedure

Interference wave reception

1 Press the [INITIAL] key to obtain the LOG mode (SCALE
10 dB/div) and receive the entire interference wave at

full sweep.

2 Press the [SHIFT] and [QP/UNIT] keys 1in sequence to
open the QP/UNIT menu.



{Cont.)

Step Procedure
3 Set the amplitude measurement unit to dBHV by pressing
the [F6] key.
—
F6 4
—
4 Select the IF 6 dB bandwidth by pressing the [F2] key
depending on the measuring freguency band.
Interference Frequency band F2 Key selection
wave
—
Radiated or
conducted 10 to 150 kH=z
150 kHz to 30 MH=z
Radiated 30 to 1000 MHz
5 Press the keys [SHIFT], [SCALE], and [F2] in seguence

to set SCALE to 5 dB/div (see Note at step 12).



(Cont.)

Step Procedure

6 Set the frequency band. For example, if BW is set to

9 kHz in step 4, set START to 150 kHz and SPAN to

30 MHz.

Setting SHIFT FREQ MODE 62 o

START to (=] [2] —

150 kHz

FREQ COUNT SUB TRACE QPIUNIT K
(1] [s] Lo] [Ev

Setting sPaN PTA QPIUNIT MHz

SPAN to

30 Mz [ 1 [3] Lo}
7 Display the interference to be measured at the center

of the CRT.

SHIFT FREQ MODE
F2
(=] [2]
FREQ
(Set the interference frequency by pressing
the numeric/unit keys.)
L }

8 Change the REF LEVEL to display the interference at

the top of the CRT. 1In this case, one of the

following three methods is used.

After pressing the [MARKER] key, select MKR>REF
by pressing the [F2] key.

. Press the [PEAK+REF] key in the SIGNAL SEARCH
section.

. After pressing the [REF LEVEL] key, turn the data
knob.



(Cont.)

Step Procedure

Confirmation of saturation level

9 Press the [ATTEN] key and decrease the INPUT ATTEN
setting by 10 dB by pressing the [F6] key.

(Example: Change 20 ¢dB to 10 dB.) At this time,
confirm that the interference gain compression at the
CRT center is 1 dB or less. If there is a change of 1
dB or more, the MS2601A is causing the saturation.

Remedy it by referring to paragraph 6.8.6 (1).
10 Set the frequency sweep to zero sweep (span).

SPAN QP/UNT

] [0 ] IENTR

Confirmation of input attenuator set value

11 Confirm the ATTEN value displayed con the CRT.

Measurement by QP mode

12 Set QP to CN.

SHIFT QFHINIT

F1

P

]

1)

|

At QP mode ON
. The wvertical scale becomes 5 dB/div.

.  RESOLN BW, SWEEP TIME, and VIDEO BW are all set
tc MANUAL,

. VIDEO BW is turned OFF.



{(Cont.)

Step Procedure
Note:

once the QP mode is set to ON, 5 dB/div scale is
stored in a memory. When the BW is returned to
NORM and set to a mode other than NORM again, 5
dB/div scale will reappear even when the QP mode is
set to OFF.

13 After pressing the [REF LEVEL] key, change the REF

14

15

level by turning the data knob so that the indication
on the CRT is at the -40 dB line.

(Adjustment to -40 dB line satisfies CISPR standard.)
At this time, confirm that the input attenuator set

value has not changed on the CRT.)

When input attenuator set value changed

Change the input attenuator set value so that the set
value is the same as that before the REF level is
changed. The input level to the first-stage mixer
will be the same and the mixer input level will be
optimal. When the value set before changing the REF
level is not obtained even if the input attenuator
setting is changed, the S/N will deteriorate by a
value eguivalent to this difference. Pay attention to
this point. The S/N must be 12 dB or more so that

measurement error does not occur.

Reading measured results

Read the marker point level which is the measured

result.




6.8.6 Notes on EMI measurement

(1) Saturation level

If a high level external wave is measured, or the
MS2601A level setting is incorrect, distortion or

saturation in the MS2601A may cause measurement error.

Therefore, attention must be paid to the
distortion and saturation level during interference

measurement.

B Use of pre-selector

When interference is measured with a high
level wave at an open site, distortion or
saturation occur in the MS26013A due to excessive
input even if the MS2601A level setting is
correct. Since this will mask the objective
signal or make identification very difficult, a
measurement error will occur. At this time, a
pre-selector or attenuator is required. If the
pre-selector bandwidth is 6 MHz or less, the
MS2601A is designed so that it will not cause
saturation up to input powers of 100 mW. You
should insert a pre-selector with a bandwidth of
6 MHz or less in the MS2601A input section for
input powers up to 100 mW.

For input powers of 100 mW or more, use an
attenuator and decrease the input power to 100 mW

or less.

B Level setting

If the input attenuator setting is
inadequate, the input mixer generates distortion
or saturation. Therefore, the input attenuator

must be properly set.



(2)

The following methods are used to confirm

the presence of saturation.

1. Change the input attenuator setting by only
10 @B in the LOG mode. If the interference
level change from 10 dB is 1 dB or less at

this time, there is no saturation.

(When the MS2601A approaches the highest
sensitivity [lowest level], this method
cannot be used. At this time, use the

following method.)

2. 1Insert a 1 dB step variable attenuator at
the MS2601A input. A 40 dB maximum

attenuation is sufficient.

Examine the reception level when the
attenuation is changed in 1 dB steps. A1l
dB compression level is the lower limit of

the saturation level range.

The MS2601A can measure correctly up to this

level.

Measurement of very-low level waves

The MS2601lA sensitivity determines the

measurement limit.

1f the sensitivity is not sufficient for the
CISPR standard, etc., use a pre-amplifier. 1In this
case, note that the MS2601A saturation level decreases
by an amount eguivalent to the pre-amplifier gain. An
S/N of 12 dB or more does not generate a measurement

error.



(3)

Frequency sweep and sweep time

Measurement at zero span is the best way to
measure interference in the QP mcde. However,
measurement at repeated sweep is also possible. At
this time, prolong the sweep time to measure
correctly. If the sweep time is too short, a level
error of several dB or more will occur. The error

factors are as follows:
1. Error occurs due to an overshoot or ringing

caused by the filter, etc. that determines the

resolution bandwidth.

2. Since the charging and discharging time constants
and the mechanical (display section) time
constant of the guasi-peak (QP} detector are
large, obtaining the true value requires a lot of

time.

3. If the pulse repetition frequency is as low as 1
to 2 Hz, the probability of catching the pulse in
the IF filter will be low. It is necessary to
receive several pulses to obtain a measured value

close to the true value.

Therefore, if the intensity of the interference
is measured by sweeping the freguency, take the
above-mentioned factors into consideration and

use a long sweep time,



6.8.7 Applicable equipment (Artificial Mains Network)

Conducted EMI is measured by using an artificial mains
network in the frequency band of 30 MHz or less. Anritsu

has variocus artificial mains networks as shown below.

MN423B* MN424B MN425R
Frequency range 15C kHz to 30 MH=z 450 kHz to 30 MHz 10 kHz to 30 MHz
Impedance 75 Q 50 N 50 @
Conformation CISPR Publ FCC Part 15 VDE 876

* A 75 §/50 Q Impedance Transformer is required when the MN423B is used.
The 6 dB conversion loss is suitable for measurement,






SECTION 7

PRINCIPLES OF OPERATION

This section briefly explains the principles of operation

for the MS2601A Spectrum Analyzer by using block diagrams.,
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7.1 Intreoduction

The MS2601A is a superheterodyne scanning-type

spectrum analyzer.

Figure 7-1 shows a block diagram of the MS2601A.

| K
! 1
| 1
' l
|
r Frequency i ]
: ! . Displa
RF :}f—~> conversion : » IF section = i'oi cRT
INPUT : circuit : secti

l 1\ A ! A
! |
: ;
1 1
] 1
I I
' Loc;l : Control
! oscillator ' o
] circui 1 section
1 ult ;

|
i A !
i 1

{GP-IB)

Fig. 7-1 MS2601A Block Diagram

The frequency conversion circuit mixer in the RF
section converts the RF input frequency into an IF
frequency. The signal detected via the IF section 1is
transferred to the digital-storage display section. The
CRT displays the signal in the frequency domain with the
frequency on the horizontal axis and level on the vertical

axis.

Each section is controlled by the microcomputer-based

control section.
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Fig. 7-2 RF Section Block Diagram

The input signal passes through the first mixer via
the RF attenuator and 2 GHz low-pass filter. The first
mixer mixes this signal with the first local signal (2.5314
to 4.5214 GHz) for conversion into the first IF signal of
2.5214 GHez.

The first IF signal passes through the preamplifier
and band-pass filter, and is then mixed with the second
local signal of 2.5 GHz by the second mixer to generate the

second IF signal of 21.4 MH=z.

The RF section also contains a control circuit to set
or sweep the first local frequency, a Phase Locked Loop
(PLL) control circuit to stabilize the first local
frequency, and an amplifier and distribution circuit for

the first local signal,
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Fig. 7-3 1IF Section Block Diagram

The 21.4 MHz 2nd IF signal passes through the 21.4 MHz
band-pass filter and is converted into the final 3rd IF
signal of 3.6 MHz by the third mixer. The 3.6 MHz 3rd IF
signal passes through a four crystal and LC variable
bandwidth filters, and three IF gain variable amplifiers

(where the bandwidth and IF gain are determined).

The output signal passes through the log/lin amplifier

and is detected.

After being detected, the signal is sent to the
display section through the video amplifier or QP detector

{selected in QP detection mode).



7.4 Display

and Control Sections
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Display and Control Section Block Diagram

The video signal sent from the IF circuit is converted

from an analog into a digital signal when it enters the

digital storage processing circuit.

controlled by the CRT control IC according to

determinations made by the display CPU.

The hardware of each section and the digital

The CRT display 1is

processing c¢ircuit are set under front panel control

through

the main CPU.



SECTION 8

GP-IB GENERAL

This section outlines the GP-IB functions of the MS2601A
Spectrum Analyzer, and describes the related specifications

(interface functions and device messages).
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Introduction

The MS2601A Spectrum Analyzer has a GP-IB interface.
The GP-IB (General-Purpose Interface Bus) is a standard
interface used for instruments that conform to IEEE-488
(Institute of Electrical and Electronic Engineers) and

TEC-625 (International Electrotechnical Commission).

By using the GP-IB, operational functions of the front
panel, except for the POWER switch, INTENSITY knob, PMC
management, and the GP-IB address gsetting, can be

controlled.

In addition, the marker point frequency and level,

spectrum memory contents, and set values can be read.

When the Personal Test Automation (PTA) option is
added, the CRT can be used as a personal computer terminal

for character and graphics display.

Note that a flexible system can be constructed without

using a perscnal computer.

This operation manual explains sample programs that
run on the ANRITSU Packet-series Personal Technical
Computers (IIe/III/IIIs/V).

Request "GP-IB Basic Guide” from Anritsu CoOrp. for

fundamentals on the GP-1IB.



8.2 GP-1IB Specifications
8.2.1 GP-IB interface functions
Table §-1 lists the GP-IB interface functions of the
MS2601A.
Table 8-1 MS2601A GP-IB Interface Functions
Symbol Interface function Remarks
SH1 41l source handshake functions The data can be sent.
provided
AH1 All accept handshake functions The data can be received.
provided
T6 Basic talker function provided The talker function can be used.
Serial pcll function provided
Talk-only function not provided
MLA talker release function
provided
L4 Basic listener function provided The listener function can be
Listen-only function not provided used.
MTA listener release function
provided
TEO Address extension talker Neither talker nor listener can
function not provided be extended to a secondary
address.
LEOD Address extension listener
function not provided
SR1 All service request functions Service requests can be sent.
provided
RL1 All remote/local functions The local lockout functicn can
provided be used,
PPO Parallel poll function not
provided
DCL Device clear function all functions are initialized

provided

as if the [INITIAL] key had

been pressed.




Table 8~1 MS26012A GP-IB Interface Functions {Cont.)

Symbol Interface function Remarks

DT1 Device trigger function provided The start of sweeping can be
controlled.

co Control function not provided The controller function cannot
be used.

The standard composition does not have a controller
function. However, the optional 01 PTA function can

be added to provide the system controller function.

Refer to the PTA operation manual for details.



8.2.2 Device message list

Table 8-2 Device Message List

Farameter Device message
Item Contrel item Centrel Data recuest [Bent from talxer
CENTER (CF) CNFLT CNF? CNF T
START STFLf STF? STFALT
f={ Hz to
2210 MEz
SPAN SPFAT SPF? SPFLf

f= ¢ Hz, 10 k#z
tc 2200 MHz

<Ex. >

CF=1 MHz car be

FREQUENCY set in any 0f the
following.

(1)CNF 1MZ

(2) CNF 1000KZ

(3)CNF 10Q0000HZ

{4) CNF 1000000

STEP SIZE FSSAT FSS7 FSSAT
STEP UP FUP f: Ten—-character
F STEP DOWN FDN - fixed format
u
N <Dzta exampled
C For CF = . MHz,
CKF 00¢1000000
T
. NORMAL MKRL @ MKR? MKRZ. @
AMKR MKRZ1 MKR? MKRZ:1
© MARKEIR MKR OFF MKRZL: 2 MKR? MKR L. 2
N MKR—CF MKRZ 3
MKR—REF MKR. 4 _— -
PEAK MKS L@ —_— —_—
NEXT PEARK MKS A1 —_— - -
MINIMUM MKS 2 — —
MAR LEPT PEBRK MKS 23 _— ——
SEA;?; CENTER PEBK| MKSL4 — ———
FUNCTION RIGHT PEAK MKS L5 —_— _—
LEFT MIN MKS 2.6 —— —
CENTER MIN MKS L7 — —
RIGET MIN MKSL 8 —_—
ZONE MKZ AP MKZ? MKZ &P
MARKER REFERENCE RMK 7 RMKLP
POSITION| CURRENT CMK? CMK 4P
P: € te 500 P: 0 te 50C
Notes: 1. A in this table indicates a space. (Tnis also applies to

subsequent sections.)
Do not confuse this symbol with delta (4).

2. The frequency units are abtreviated as Kz for Hz, KZ for kHz,
and MZ for MHz. Hz is assumed if no unit is specified.

2. @ in this table 1indicates zero.

8-4




Table 8-2 Device Message List (Cont.)
Parametey Device MESs5ace
Item Contrcl i1tem Control Data request Sent from talker
NAR MKW 0 MKW? MKW 0
ZONE SPOT MKW .22 1 MKW? MKW 1
WIDTH WIDE MKW 2 MKW? MKW 2
P:0 to 500
ZONE SWEEP
2oy OFF PSW.. 0 PSW? PSW. 0
F ON pPSwiil PSW? PSW/ 1
U .
X REF LEVEL RLVLE RLV? RLVAE
The tnit follows
; t= _(clig;jo o +20.0 th: U:JnIlT set:;n";
1 REF LEVEL The vnit follows fuv for vi.
o the UNIT setting
{uv for V).
N
dBm UNT L8 UNT? UNTL@
dBpv UNT &1 UNT? UNTL D
UNIT dBmV UNT 2.2 UNT? UNT 22
v UNTZ 3 UNT? UNTZL3
dBuv(emf) UNTL 4 UNT? UNTZ 4
dBuv/m UNTZ 5 UNT? UNTZ. 6
s PEAK—CF PCF
;| FEAR PEAK—REF PRL
G
SPAN UP SPU
X
~| SEAN SPAN DOWN SPD
L
s ;
LEFT SCRAG —_— _—
E SCROLL | gieHT SCRA1 S —
R
C
B




Table 8-2

Device Message List

{Cont.)

Farameter

Device messace

Iterm Control izem Control Data regquest 5ent from talker
RES BW (MANUAL} ARBL @ ARB? ARBL @
RES BWAUTO) ARB/ 1 ARB? ARB.1
RESOLN BW
30 Hz RBW. @ RBW? RBW .. @
100 Hz RBW.Z 1 RBW? RBW. 1
300 Hz RBW. .2 RBW? RBW..2
e orn | LkHz RBW. 3 RBW? RBWZ. 3
3 kHz RBW.. 4 RBW? RBWZL. 4
i10kHz RBWL.5 RBW? RBW..5
30 kHz RBW 6B RBW? RBW.. 6
100 k3z RBWL 7 RBW? RBW..7
300 kHz RBW.: 8 RBW? RBW. . 8
1 MHz RBWZ,. G RBW? RBW-L.9
200 Hz RBW. 10 RBW? RBW.. 16
9 kHz RBW. 11 RBW? RBWZ.11
120 kEz RBW. .12 RBW? RBW.L 12
ATTEN (MANUAL) AAT P AAT? AAT L0
ATTEN (AUTO) AATL AAT? AAT L1
M
ATTEN
y |BTTEROR | 0B ATT L0 ATT? ATTL0
u 10488 ATT L1 ATT? ATTL1
20 dB ATTL2 ATT? ATTZL2
30d4B ATTL3 ATT? ATTL3
40 4B ATTL 4 ATT? ATTL 4
50 dB ATTLB ATT? ATTLB
SWP TIME (MANUAL ASTL 0 AST? ASTL0
SWE TIME (AUTO) AST 41 AST? ASTAL]
SWEEP | owEEP TIME SWTAt SWT? SWT /it
TIME :
t=50 to 10000C t in ms units
{ms)
CAL
CALIBRA- ALL CALAE —_— —_—
TION FREQ CALA 1 —_— —_—
LEVEL 1 CALL2 _— —_—
LEVEL 2 CALL3 —_— —
CORREC- OFF CDTL@ CDT? CDTL@
TION DATA| ON CoTL1 Cchb1? CDTL 1




mable 8-2 Device Message List (Cont.)
Paramgisr Levice Message
Item Conzrel item Controel Data reguest [Sent from telker
RESPONSE | OFF CRELQ CRE? CREL@
DATA ) CREL G CRE? CREZL
VID BW (MANUAL) |AVBEZ.0 AVB? AVB s
VID BW AUTO) AVB.1 AVB? AVBZ
VIDEO BW
Bm‘q’ég?gm iHz VBW.. 8 VBW? VBWZ 0
10 Hz VBWL 1 VBW? VBW.. 1
100 Hz VBWL 2 VBW? VBWZL. 2
1 kHz VBWL 3 VBW? VBWL 3
100 kHz VBW L 4 VBW? VBWAL 4
100 kBz VBW. 5 VBW? VBWL B
QFF VBWZL 6 VBW? VBWAB
SCALE
1d4B/div SCLL@ SCL? SCLAY
M 2dR/div SCL4 SCL? SCLLS
g | SEBREE 5 &B/div SCLZL.2 5CL? SCLA2
. 10 dB/div SCLL SCL? SCLA3
U LIN SCL/.4 SCL? SCLZ: 4
TRIG
TREE TRG L& TRG? TRGL @
- VIDEQ TRGZ1 TRG? TRGA1
TRIGGER LINE TRGZ.2 TRG? TRGL2
EXT TRGL TRG? TRGL3
SINGLE TRGL 4 TRG? TRG L
START TRGLS TRG? TRGZLB
WRITE OFF AWR £ AWR? AWRAQ
WRITE ON AWR .1 AWR? AWRAL L
A ch WRITE MODE
WRITE/ NORMAL AMD L @ AMD? AMD . @
READ MA¥ HOLD AMD L1 AMD? AMD A1
AVER AMD A2 AMD? AMD .2
READ QUT
OFF ARD SO ARD? ARD.L.B
ON ARDZL:1 ARD? ARDZ1




Table 8-2 Device Message List (Cont.)
Farameter Device messace
Item Cortro:l item Cocntrol Data request Sent from talker
WRITE OFF BWRL.G BWR? BWR/ . ¢
WRITE ON BWRZ1 BWR? BWR L1
B ch
WRITE/ WRITE MODE
READ NORMAL BMD /. @ BMD? BMDL@
MAX HOLD BMD. 1 BMD? BMD 1
AVER BMD.L. 2 BMD? BMD~ 2
READ OUT
OFF BRD L@ BRD? BRDLO
ON BRDL 1 BRD? BRDAL. 1
PEAK DETA@ DET? DETL.@
DET MODE SAMPLE DETZ1 DET? DET L1
DIP DETS.2 DET? DETZ.2
AVER RATE
: AVERAGE 4 AVRAG AVR? AVRZ.0
X RATE B AVRAv1 AVR? AVRZ21
u 16 AVRZL. 2 AVR? AVRZL:2
32 BVRZ.3 AVR? AVRZL3
A—B ATB . e
A-B
QOFF AMBL O AMB? AMB L. @
SUB TRACE ON AMB %1 AMB? AMB 1
REF LINE
TOP RLNL@ RLNT RLN LG
MDL RLNAT RLN? RLNZ.1
BOT RLNZ RLN? RLNL 2
COUNT OFF MKCL. @ MKC? MKCZ. @
COUNT ON MKC4 ] MKC? MKC 21
COUNT RESOLUTION
18z CRSL&@ CRS? CRSLB
10 Ez CRS&1 CRS7? CRSL1
100 Hz CRS42 CRS? CRSL2
QUASI QP OFF QPDLB QPD? QPDJAG
PERK QP ON QP04 QPD? QPDA




Table 8-2 Device Message List {Cont.)
Tarameter Device messagde
Item Contrcl item Contrel Data request |Sentirom talker
DIPOLE ANT 0 ANT? ANT L0
LOG-PERI(1)] ANTL 1 ANT? ANTZ:1
ANTENNA LOG-PERI(2) ANT 2 ANT? ANT 22
LOQF ANT /.3 ANT? ANT 23
USER ANT £ 4 ANT? ANT L 4
FREQ MODE
FREQ MODE CF/SPAN FRQL:0 FRQ? FROLG
START/SPAN| FRQ/:1 FRQ? FROA
M
E SINGLE single sweep SWP
NOSHEEP |0 . sue? SWPL0
u Sweep terminated SWP? SWPLl
UNCAL display
CFF UNCAB UNC? UNCAG
ON UNCAl UNC? UNCL1
UNCAL
UNCAL status
NORMAL — ucL? UCLL@
UNCAL —_— ucL? ucLLl
TENAX,Y text
TITLE (Xx=0 to 41 _—
v= 0 to 4)
TITLE
TITLE DISPLAY
OFF TTLAC TTL? TTLAO
CN TTLAT TTL? TTLAT
INITIAL INITIAL INI — —_—
s SAVE SAVE SVYML —_— —_—
1y (m = 1 tc 48)
V'l RrEcaLy RECALL RCMZm —_— _—
E (m = 0 to 48)
/ m = register number
R from 1 to 99
(m ie limited by
E the PMC capacity
C and 1s 1 tec 312 for
A 3. kovtel.
L LIST LIST REG LSTAm —_— —_—
L {m= 0 to 48}
LIST CURRENT LSTL.97 —_— _
LIST ALL LSTZ.98 _ _—
RETERN LSTL99 —_— _— J

8-9




Table 8-2

Device Message List

{(Cont.)

Farameter

Device message

Item Control item Control Data request |Sent from talker
RO ERROR
{PMC Pass) PER? ]
KO FORMAT PER? 1
DIFFERENT FORMAT PER? 2
P 2
" PMC WRITE PROTECT PER? 3
c ERROR BAD PMC PER? 4
NG PMC PER? 5
MEMORY OVER PER? 6
NOT FIND FILE PER? 7
DIFFERENT TYPE PER? 8
g A ¢h Memory A XMALP XMA? PR, P b
P B ch Memory B XMB /5P XMB?.:P@,P1 b
E
c B: Start address P@: send stert b: Two-byte binary
from 0 to 500 address from data or Sseven=
T 0 teo 500 character ASCII
R The next numeric data
U send data is input| P1: Amount of send
M from +the start data Ifrom <Ex.> =123.36
address. 1 to 501
D
5 | asc11/ *11 agcrr data BINAG
» | BINARY BINARY data BINA
FREQ MKF? b
be
ll-character ASCII
data {(unit: Hz)
MARKER DATA <Ex.> +2200000000
Frequency difference
whern AMKR
LEVEL MKL? b
L:
Seven-character
{Ten-character for
Vv [in units of nV])
ASCII data
Level difference
whan AMKR
SRQ OFF SRQ &0 SRQ7? SRQ AB
SRQ SRQ ON SRQ 21 SRQ? SRQ &1
LF TRMA B
TERMIKATOR CR TRMA1
CR/LF TRMA 2

Note:

is executed.

*] Mode is set automatically to ASCII data mode when the message



Table 8~2 Device Message List (Cont.)
Parameter Device messase
Item Corzrol item Control Data reguest [Sent Irom talker
CoBLP CDB? & PE,P1 b
P; start address pPp: start adéress [b: Four-byte Sinary
from C te 149 from G tc 149 data
USER Up tc 150 freguencyjPl: Amount cf send
data itvems (ASCII data
ANTENNA code) are received
CORR DATA next.
{FREQ)
Data: Positive
USER integer in 1 kHz
ANTENNA units
pata 0 should be
input to address
¢, and 3000000 to
address 14%.
CD7 4P CD774PE,P1 b
p: Start address PE. Start address |b: Two-byte binary
USER from 0 to 149 from ¢ to 149 gata ©r ASCII
code
ANTENNA Up to 150 antenna |Pl: hAmount of send
CORR DATA [factor data items Gata
{FACTOR) (ASCII code) are
received next.
Data: Signed integer
in 0.1 @B units




Table 8-3 GP-IB Suffix Codes

suffix unit suffix code Remarks
Frequency MHz MZ The MS26012 suffix codes only
kHz Xz indicate fregquency units.
Hz HZ Bz is assumed if no unit is
specified.

Table 8-4 Status Message Line Allocation

Bit Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 BRit 2 Bit 1 Bit O
Line
DICS DICT DIO6E DIOS DIC4 DIO3 DIO2 DIOL
Value
1 X Service Error Sweep X CAL PMC ILLEGAL
requested (abnormal end error error COMMAND
status)
0 X Service Normal X X X X X
not status
requested
Weight 128 64 32 16 8 4 2 1
1 1 1 1 1 1
Sending 0 0
c 0 0 0 0 0
Note: "X" in this table indicates that _ J

N

Wwhen Bit 5 = 1 (error status),
one of the following three
statuses occurs:

the bhit is not used.

TLLEGAL COMMAND: Bit 0 =1
PMC error: Bit 1
CAL error: Bit 2

([l
o



SECTION 9

PANEL CONTROIL FOR GP-IB
This section explains how to connect a GP-IB cable to the

rear panel, and how to operate the [LOCAL) key of the front
panel and [GP-IB] key of the MENU section.
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9.1 Preparing for GP-IB Use

For GP-IB remote control, connect a GP-IB cable and
set the GP-IB address.

Figure 9-1 shows the location of the GP-IB cable

connector on the panel.

The GP-IB cable must only be connected before turning

the power on for the reason explained below,

9.1.1 Connecting and disconnecting GP-1B cable

CAUTION

When connecting or disconnecting the GP-IB cable, set the

POWER switch to OFF and unplug the power cable. This 1is
because the signal common line may be accidently
disconnected before the other lines are disconnected. If
the power is on when this happens, ac leakage voltage may

damage the TC and other interface unit components.

9.1.2 Address setting conditions

The set GP-IB address of the MS2601A is read

immediately after turning the power on.

The front panel keys are used to set the GP-IB address

under the following conditions.
1. Immediately after turning power on,

2. In local state (The local state is initially set at

power-on.)

If the MS2601A is in the remote state {REMS) , press
the [LOCAL] key to switch it to local (Fig. 9-2).

If the MS2601A is in the remote with lockout state
(RWLS), execute the program to switch it to local.



See paragraph 9.2.2 for details on how to make these

settings.

O

Fig. 9-1 GP-IB Cabkle Connector



9.2 [LOCAL] Key and [GP-IB} Key Operations
9.2.1 [LOCAL] key (LOCAL)

If the remote state is specified in the GP-IB control
mode, the REMOTE lamp (left of the [LOCAL] key shown in
Fig. 9-2} remains on for as long as the GP-IB of the
MS2601A is being remotely controlled. The front panel keys
cannot be used in this state. TIf the key functions must be
used manually, press the [LOCAL] key to switch REMOTE to
LOCAL, and to turn the REMOTE lamp off.

Note:

If the MS2601A is in the Remote With Lockout State
(RWLS), the local state cannot be set by pressing the
[LOCAL] key. Execute a program to release the lockout
state, then press the [LOCAL] key to return to the local

state.

MS2601A

r—Gmm-—]

REMOTE tOCAL

-
L

Fig. 9-2 [LOCAL] Key and REMOTE Lamp

9.2.2 [IGP-IB] key (GP-IB/COPY)

When the [SHIFT] and [GP-IB/COPY] keys in the front
panel MENU section are pressed in this order, the following
GP-IB/COPY menu is displayed on the CRT. Set GP-IB address
by pressing the soft key TFl].

9-3
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Sets the GP-1B address, After pressing the [F1]
key, set an address (reguired address value from
Q to 30} by using the numeric keys, and then
press the [ENTR] key to complete the address
setting. The current value indicates the
currently - set address,

Direct plotting function
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9.

2

.3 Checking and changing address (ADRS)

only the FSHIFT] and [GP-IB/COPY] keys can be used to
check the address.

To set a new address, press the [F1] key.

Notes:
1. The address cannot be changed in the remote state.

2. The [GP-IB/COPY] key is excluded from GP-IB remote

control.

<Example>

Check current address 1 in the local state (LOCS) and
change it to 26.

Step Procedure

Checking address

1. Press the front panel [LOCAL] key and confirm that the
REMOTE lamp (to the left) goes off.

2. Press the [SHIFT] and [GP-IB/COPY] keys in this order.

3. The CRT message corresponding to the FrFl] key

indicates the address.

Changing address

4, Press the [Fl] key, and ? prompts address selection.

FREQ MODE

2 |




Note:
The address setting range is from 0 to

The set address is always displayed as
although 0 to 9 can be input as either

digits., For example, address 9 can be

30.

two digits,
one or two

set by pressing

the [9] and [ENTR] keys, or by pressing the [0], (9],

and [ENTR} keys.



SECTION 10

GENERAL FORMAT OF GP-IB DEVICE MESSAGES

This section explains the device m

functions.

essages related to device

See the MS2601A device data described on Table 8-2 when

reading this section. The

GP-IB Basic Guide {available from

Anritsu) explains the interface functions that conform to IEEE

Std.

10.1

10.2

10.3

488-1908.
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10.1

10.2

Introduction to Device Messages

A GP-IB system cannot always be properly controlled
even when it fully conforms to IEEE488 standards both

mechanically and electrically.

This may happen if the device message syntax 1is
violated@ even when the interface messages conform to the

IEEE488 standards.

Interface messages are generally applicable to all
devices. Note that device messages are device~dependent
messages used to control their corresponding devices only
when they are programmed according to the unique

specifications of each device,

Therefore, the codes and formats of device messages
are requlated to some extent so as to not impair their

general applicability.

In 1980, IEC issued the first standards (publication
625-2). Then in 1982, IEEE issued IEEE Std. 728-1982.
Anritsu is also promoting the standardization of data codes
and formats to minimize user problems and to simplify

applications in view of the above trends.

General Formats of Device Messages

To set the CF of the MS2601A to 1 MHz and its SPAN to
100 kHz by using the Packet Personal Technical Computer as
a controller, use a WRITE@ statement as shown in Fig. 10-1.
(The following explanations assume that the interface
select code is 1 and the MS2601A address is also 1 unless

otherwise specified.}
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= Controller (talker)
-
1= 0
(= mn mujj
: HAmmm é
i § CNF 1MZ ; SPF 1
3 — Hommw Z;8 00KZ CR LF PACKET
‘. = mm B ; :
o B www W
; _ i GP-1IB select code 1 Address 16
Address 1

Fig. 10-1 Device Data Transfer

In Fig. 10-1, the right half of the WRITEE statement
(separated by a colon [:]) is the device message zone. The

device message characteristics are as follows:

1. An upper-case alphabetic character string or
combination of upper-case alphabetic characters and

numeric data forms one message (data).

2. When several messages are consecutively transferred,

they must be separated by a semicolon (;).

3. A single-line message is terminated by a CR LF code.
(The CR LF at the end of the transferred data shown in
Fig. 10-1 is automatically added by the WRITE®

statement.)

The four sections of a device message can be

generalized as shown in Fig. 10-2.

The gtructure consists of four elements: header,
separator, data, and separator. The separator inserted

between the header and data is a space.
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For the two messages in Fig. 10-1 (CNF 1MZ and SPF 100
KZ), the header of each message is an upper-case alphabetic
character string that determines what is to be set. When
numeric data follows this character string, it determines

how the data is to be used.

The first alphabetic character string or the part
before a space, within the combiration of upper-case
alphabetic characters and numeric characters, indicates the
data type and contents., This is called the header (HR).
The control data part is called numeric representation

(NR) , and the CR/LF part is called the separator (SR) .

: HEADER SEPARATOR DATA SEPARATOR 3
(SP} (SR)

(HR)

N - \‘__hyf__‘/
—“\/"'—7
Program code oOrY Message
measured results separator
SP: Space

Fig. 10-2 General Format of Device Message

10.2.1 Device message syntax notation

A line extending right to left in the following
message syntax notation indicates message element
repetition. A line extending left to right under each
message element indicates element omission. Figure 10-3

shows the symbols.
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— 7
el

Fig. 10-3

Message element clearly defined

One ASCII character

Line indicating message element
connection

Line from right to left: Message
element repeated twice or more

Line from left to right under message
element: Message element omittable

END message to be sent with data byte
(DAB)

Bold line: Recommended path

Message Syntax Notation
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10.2.2 Device message elements

Figure 10-4 shows the device message elements.

HEADER SEPARATOR DATA SEPARATOR | 3

>——-- ER field @— NR field }— SR field -—->

(Space)

Fig. 10-4 Basic Syntax Diagram of Device Messages

(1) HR field

The HR field is located at the head of device
messages. It generally indicates the use and function

of the subsequent data.

If no data follows the header, it has a special

use and function.

In general, the header consists of an abbreviated
string of one to four upper-case alphabetic
characters. Character strings registered as headers

have unique meaning for the device.
The header description rules are as follows.

. The header can be a combination of upper-case

alphabetic characters (A to Z) and spaces.

. The first character must be an upper-case
alphabetic character, while following characters
may be a combination of uppercase alphabetic

characters and spaces.

. Generally, the header length is not limited, but

is usually one to four characters long.
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Note:

The header of a control message sent from the
controller (talker) to the MS2601A (listener) is

limited to three characters, and that of a data

request message is limited of four characters

(control message header + ?}.

<Example>

WRITE @101:"CNFAIMZ;SPFA1Q00QKZ"

WRITE @101:"CRS 1"

WRITE @101:"CRS?"

READ @101:A% ........

10-6

LSpan 100 kHz data

Span setting header
(three characters)

'—Center frequency 1 MHz data

Center frequency setting header

Sets frequency measurement
resolution to 100 Hz

(control message)

Data request message (Four
characters: control message

+ ?)

Stores data sent from
MS2601A as CRS1

This indicates that the
MS2601A is currently in the
frequency measurement state

at a resoclution of 100 Hz.

A indicates a one-character
space in a program

description



(2)

A single space is usually used as a separator
between HR and NR fields. However, if the first
character of the NR field is a space, two or more

spaces may be inserted between the HR and NR fields.

<Example>

One space and several spaces

WRITE @ 101 : "CNFZ1MZ ; SPFL: 100KZ”

WRITE @ 101 : "CNFA A 1MZ ; SPRA A A 100KZ™ eveeeeens The contents are the
same ags these of the
above example.

NR field

The NR field contains control data (consisting of
a numeric value or character string) used to execute
the header function., Generally, for numeric values, a
decimal numeric field and an integer, a real-number,
or a floating-point (exponential) expression can be
used but the MS2601A cannot use a floating-point
(exponential) expression. A suffix can be added to

the format.

Figure 10-5 shows the general format explained so

far,

N
Y

- > Suffix
number \
Floating-

point
number

Character
string

- NR field -

Fig. 10-5 General Format of NR Field
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Table 10-1 lists the range of the NR field of the
MS2601A.

Table 10-1 Range of NR Field

Numeric value Character string Suffix
ASCII (integer, real Frequency data unit
number)
Binary (integer) MHz -+ MZ
kHz =+ KZ

Hz + HZ

The numeric value (integer, real number)

description rules are as follows.

B Integer

DIGIT: Number from 0 to 9

A space may be inserted at the head.

The + sign may be substituted by a space or may
be omitted.

Do not use a negative sign (-) for numeric value

0.

-

(SP: Space)

Fig. 10-6 Syntax Diagram of Integer Format
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<Example>

Set MS2601A sweep start frequency to 100 kHz.

Format

S|IT{F|&L |10 0| K| Z|CRI|LF

SR [separator): Automatically
/ '\\ output

WRITE @101 : “STF 100KZ"

B Real number
A decimal point is always included.

The part to the left of the decimal point is

integer format.

There is no space to the right of the decimal

point,

VN |

k:/f’ DIGIT
O
>/

Y T .

(SP: Space) DIGIT

Fig. 10-7 Syntax Diagram of Real Number Format
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<Example?

Set sweep start frequency to 3.5 MHz and center

frequency to 13.5 MHz,.

Format

Program

@

STFA3.5MZ CRLF

\Y A\ A%

HR NR SR

@

CNF A13.5MZ CRLF
v v v

HR NR SR

(3) B8R field

WRITE

@101:"STF 3.5M2"

WRITE @101:"CNF 13.5MZ"

When there are several message elements

one message {record),

identifies them as separate data items.

also used to indicate the end of a message

\

(Space

«————— Several message elements

w«—— End of one message (record)

Fig. 10-8 SR Field Usage

10-10

«— Single message element (data)

(data) ———»

in

(data)
the SR ({separator) field
The field 1is
(record).
/_CR LF
\ LF —
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Figure 10~8 and Table 10-2 show the usages of

separators by the MS2601A,

Table 10-2 Separator Hierarchy

Level ASCII code Uni-line message Meaning and usage
1 ' Data separation

bata separation in one record
2 CR LF Record Sent immediately

termination after final DAB

LF

3 EOI Sent concurrently

with final DAB

B Commas and semicolons

Commas and semicolons are generally used to

delimit one or more message elements (data).

As shown in Fig. 10-9(a), commas (,) are usually

recommended.

However, the MS2601A also uses semicolons (;) as

shown in Fig. 10-9(b).

(a) (b)

Fig, 10-9 Commas and Semicolons
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For MS2601A:

Comma... Used to separate data when there are

several data items in the NR field

. Semicolon... Used to separate messages that all

include HR toc NR

<Example>
WRITE@R101l: "CNFA1MZ;SPFA100KZ"

Measurement point specification used to read data

after a single sweep of channel A

WRITE 2101:"SWP;XMA?A0,501"

@ CR LF, LF, EOI

These codes indicate the end of a record (which
is a message generally written on one line).
Although use of the LF code is recommended, the
CR code may also be used for to the following

reasons.

1. Many commercially available products use the

CR LF code (compatibility).

2. In general, listeners only recognize the
last LF as a separator and ignore the CR

code, but printers actually use the carriage

® — -

return (CR) code..

(a) (b}

Fig. 10-10 CR LF, LF, and EOI
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EOI is the highest-level delimiter. EOI is sent

as an END message on an EOI line simultaneocusly with

the final data byte (DAB).

EOI is also used to terminate binary data or to

transfer several messages.

When DAB is sent from the MSZ2601A (talker) to a

listener:
. LF, CR, or CR/LF is added to the end of the DAB
as specified.

. EOT is sent simultaneously.

When the MS2601A (listener) receives DAB from the
talker, both the line feed (LF) and EOI are accepted.
(The CR before LF is ignored.)

Device message types

Table 10-3 classifies the device messages by usage.

The control message controls panel settings and memory

contents. To read the results, the controller {(talker)

must notify the listener of what is to be read. This is

deone by using a data regquest message.

See Table 10-3 for details.
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Table 10-3 Device Message Types

Explanation

This message controls the
device (MS2601a) panel settings
and memory contents from the
controller.

This message readies the device
{MS26012) to read its set values
and data from the frequency and
function memories.

To read data from the device,

a data regquest message must be
sent from the controller
immediately before reading the
data.

This message sends the data of
a functicn specified by a data
regquest message from the device
(MS2601A as talker) to the
controller in the specified
format.

Message Talker Listener

Control Controller Device
{MS26014)

Data request Controller Device
(MS2601A4)

Talker Device Contreoller

cutput {MS26014)

<Example?>

Center frequency setting and readout.

10
20
30
40
50

WRITE @ 101: "CNF 1MZ*
WRITE @ 101:"CNF?"

READ @101:A$%

PRINT A$

END

Line 10: Control message

Line 20: Data reguest message

Line 30: The controller
from the MS2601A (talker) into character

string variable A$ by using a talker output

message.

(listener) reads data sent

Line 40: 1 MHz frequency display on CRT
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10.3 General Formats of MS2601A Device Messages

This paragraph explains the MS2601A messages according

to the format described in paragraph 10.2.
. General formats of control messages
. General formats of data request messages

General formats of messages sent from talker (except

status messages)

10.3.1 General formats of control messages

The MS2601A control messages use four formats. This
paragraph explains these formats by using the commands for

the Packet V Personal Technical Computer.

An SR {(CR LF) is automatically output for the Packet V
WRITE statement.

(1) Control message Format 1
>————1 HR CRLForlF —
<Example?>

Initialize MS2601A settings.

WRITE @1 01 : "INI"

L—HR for initialization
MS2601A GP-IR address

Packet V interface select code

CR LF is automatically sent at the end of the

above instruction.
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{2) Control message Format 2

U T - NR CRLFOrlF —»

{Space)

<Example?

Set center frequency to 10 Miz.

WRITE @101:"CNFA1OMZ"

(3) Control message Format 3

Several control messages are sent in this format.

(<p) .
HR \SD NR CRLForiLF »
(Space)
WRITE @ 101 . "CNFAIOMZ;SPFA1MZ”

| |
|

Center frequency: 10 MHz, span: 1 MHz

Note:

If the initialization setting message INI 1s sent in
Format 3, all settings after INI are cleared; INI should
be sent in Format 1. Even if several messages are
subsequently sent in Format 3, the subsequent settings

are not cleared,

To set the center frequency to 10 Mhz and the span to 1
MHz after initialization settings given in the above

example, use the following program.
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Note:
Tf INI; is written before CNF in a single

WRITE statement, the settings after INI
1 leared

10.3.2 General formats of data request messages
The data request message is used to read the MS2601A
set values (CF and SPAN) and data from the frequency and
function memories.,

To read data from the MSZ2601A, a data request message

must be sent immediately before reading the data.

The MS26012A sends data, as well as the CR LF and END
message (EOI) at the end of the data, when operating &as a

talker. (See paragraph 10.3.3.)

The data format uses the same format as a control

message except that ? is added.

>———— HR CRLForlLF >

t—— Data regquest message (header with ending?)
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10.3.3 General formats of messages sent from talker

The data format sent from talker is as follows.

—>{ HR - N > NR ~| CRLForlLF Function
— NR » CRLForlLF | ASCII data
— NR »| EOI Binary data
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SECTION 11

DETAILS OF GP-IB DEVICE MESSAGES

This section explains the major device messages listed in

Table 8-2 by using sample programs. See Section 12 for details

on single sweep and S5RQ messages.
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11.1 Initialization

Table 11-1 1lists the program codes used for

initialization.

Table 11-1 Program Codes for Initialization

Parameter Device message
Ttem Control item Control Data request Sent from talker
INITIAL INTTTIAL INT e ——
{Example>

Initialize MS2601A.

100 LET ADR=101
e 110 WRITE @ADR: "INI"
1000 END

The MS2601A is

program as follows,

CENTER FREQ ......
SPAN ... iienrnren
REF LEVEL ........
INPUT ATTEN ......
RESOLN BW ........

VIDEO BW ..........

SWEEP TIME .......
SCALE ...ceveresan
TRIG i eeennnnnnn

DISPLAY ...evvuieen.

MARKER ...........

initialized

* s 8 % 8 e e e o

.. A ch WRITE OCN,

by

executing

the above

eee. 1100 MHz
eees 2200 MHz
csieeses. 0 dBm
AUTO (20 dB)
AUTO (1 MHz)
AUTO (100 kHz)
AUTO (70 ms)
LOG 10 aB/div

cesesnsssnsasassnes FREE

NORMAL MODE, READ ON

(B c¢ch WRITE OFF, READ OFF)

NORMAL, WIBTH NAR




The messages sent from the controller to initialize

the MS2601A may use the GP-IB command SDC {(Selected Device
Clear) instead of INI.

The DCLE@ device number can be used in a GP-IB control
statement for this purpose. (See the GP~IB Basic Guide,

available from Anritsu.)

The above example can be rewritten as follows.

100 LET ADR=101
e 110 DCL @ADR
1000 END

Note:

If the fellowing control messages are sent to change the
initial center frequency from 1100 MHz to 300 MHz and
the initial span from 2200 MHz to 1 kHz, the settings to
the right of INI are all cleared. (See Note in
paragraph 10.3.1(3).)

Bad example:

100 LET ADR=101
110 WRITE @ADR: “INI; CNF 300MZ ; SPF 1KZ"

1000 END

For the initialization message INI, send only the INI

first and send the other settings by separate message.

Good example;

100 WRITE @ADR: "INI*
120 WRITE @ADR: "CNF 300MZ ; SPF 1KZ"

INI is generally used to set the MS2601A to the
initial state (see the setting list on the previous page).
The functions to be changed from this state are set with
control messages. The following explanations assume that

INI has already been set unless otherwise specified.
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11.

2 Setting Frequency

Table 11-2 lists the program codes used to set the

frequency.
Table 11-2 Program Codes for Setting Frequency
Parameter Device message
Item Control item Control Data request [Sent from talker
CENTER CNFAT CNF? CNFAE
START STFALF STF? STEAT
E f= 0 Hz tc
N 2209.99998 MHz
T SPAN SPFAT SPEF? SPFAF
R
f=C Hz, 10 kH
y | FREQUENCY to 2200 Msz
SET
STEP SIZE FSSAT FSS? FSSAf
STEP UP FUP f= Ten-character
STEP DOWN FDN fixed format
<Ex.>
Cr = 1 MHz,
CNE 0001000000
M FREQ MODE
E | FREQ MODE CF/SPAN FRQLO FRQ? FRQLG
N START/SPAN| FRQA1 FRQ? FRQA1
U
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11.2.1 Setting center frequency
<Example?>
Set center frequency to 1 MHz.

Any of the following statements can set it.

WRITE @101 : "CNF 1MZ"
WRITE @101: "CNF 1000kZ"
WRITE @101 : "CNF 1000000HZ"
WRITE @101 : "CNF 1000000

Note:

The available units are Hz, kHz, and MHz, and their
corresponding suffix codes are HZ, KZi, and MZ,

respectively. If no unit is specified, Hz is assumed.

Suffix unit Suffix cocde

Frequency Hz HZ
kHz KZ
MH?z MZ
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11.2.2 Setting center/span and start/span (STF, SPF)

The center frequency (CF} or start frequency (SF) must

be set with the frequency sweep width (SPAN).

waveform to
be cbserved

CF/SPAN START/SPAN

! '

.Shifting object to CRT center ..... CF s Start freguency ....eeaiaseiians START

. Setting freguency sweep width ... SPAN - Setting frequency sweep width ...

SPAN

. J\

CF: 300 MHz " p: 1 kHz SF: 100 MHz N SP: 1000 MHz
Fig. 11-1 CF/SPAN and START/SPAN
<Example 1>

Observe range of 300 MHz +500 Hz.

Set CENTER to 300 MHz and SPAN to 1 kHz.

100 LET ADR=101
110 WRITE @ADR: “CNF 300MZ; SPF 1KZ"
1000 END
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<Example 2> Set lower frequency limit to 100 MHz and

upper limit to 1100 MHz for observation.

Set START to 100 MHz and SPAN to 1000 MH=z.

100 LET ADR=101
110 WRITE @ADR: “STF 100MZ ; SPF 1000MZ"

1000 END

11.2,3 Display in CF/SPAN and START/SPAN modes (FRQ)

(1) START/SPAN
When line 110 in the following program is

executed,

CF: 300 MHz and SP: 1 kHz are shown at the bottom
of the CRT (focllowing figure on the left).

To display the start frequency, send the FRQA1l
control message to set the START/SPAN display mode.

110 WRITE @ADR: "CNF 300MZ; SPF 1KZ"
120 WRITE @ADR: "FRQ 1"

When line 120 is executed, the display changes to

SF: 299,99500 MHz and SP: 1 kHz as shown in the
following figure on the right.

I
|
Co
o
. T .
[ -
Lo
P e P e i

CF: 300 MHz SP: 1 kH2 SF; 299.99500 MHz SP:1kHz
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(2}

CF/SPAN

When line 110 in the following program is

executed,

SF: 100 MHz and SP: 1000 MHz are shown at the
bottom of the CRT (following figure on the left).

To display the center frequency (CF), send the
FRQAQP control message to set the CF/SPAN display mode.

110 WRITE @ADR: "STF 100MZ ; SPF 1000MZ"
120 WRITE @FRQ 0"

When line 120 is executed, the display changes to

CF: 600 MHz and SP: 1000 MH=z.

J\

SF: 100 MHz

SP: 1000 MHz CF: 600 MHz SP: 10600 MHz

1
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11.2.4 Frequency step-up/down (FSS, FUP, FDN}

Set the STEP SIZE with FSSAf in advance. Then specify
FUP for STEP UP cor FDN for STEP DOWN.

<Example>

Set SPAN to 1 kHz and increase CF from 300 MHz to
900 MHz in STEP SIZE of 300 MHz. Record CNF wvalue on
controller CRT.

90

c 100
110
120
130
140

o 150
i60
1000

DIM FREQS*20
WRITE @101:"CNF 300MZ;SPF 1KZ;FSS 300MzZ"
FOR K=1 TO 3

WRITE @LO1:"CNF?2" ........ CF data reguest message
READ @101:"FREQS" ...vv.-n Storing CF data
PRINT:FREQS ..-evcuruvanns Printing stored CF results
WRITE @IOL1:"FUP" t.euivn.s Step~up

NEXT K

END

Printed results

CNF 0300000000
CNF 0600000000
CNF 0900000000

H._/

Ten—-character fixed format
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11.3 Specifying Marker and Reading Measured Value

Table 11-3 lists the program codes used to read data
by specifying the marker.

Table 11-3 Marker-related Program Codes
Parameter Device message
Ttem Contrcl item Control Data request [Sent from talker
¥ NORMAL MKRA B MKR? MKRL @
u AMKR MKRA 1 MKR? MKRA 1
N MARKER MKR OFF MKRZL 2 MKR? MKRA 2
c MER—CF MKR4 3 —_—
T MKR—REF MKRZL 4 _—
I
0
N
= PEAK MKS L @ —
g NEXT PEAK MKSA 1 —_—
= MINIMUM MKSZL 2 —_
b LEFT PEAK MKS4: 3 —_—
Tl BEAiTR | CENTER PEAK| MKSL4 —
by FUNCTION RIGHT PEARK MKSZ. B —_—
5 LEFT MIN MKSA 6 —_—
= CENTER MIN MKSA T —_—
2 RIGET MIN MKSA 8
ZONE MKZAP MKZ? MKZ AP
MARKER REFERENCE ———— RMK? RMK /P
POSITION | CURRENT CMK? CMKAP
P:0 to 500 P:0 to 500
NAR MKWA G MKW? MKW 0
ZONE SPOT MKWA MKW? MKW T
WIDTH WIDE MKWA 2 MKW? MKW 2
4
2
s}
hel
5 FREQ MKF? b
N k: ll-charac:ter
j1u] ASCII data
"é furit: Hz)
[af <Ex.> +220000050G0
Indicates the fre-
MARKER LEVEL MKL? guence in AMKR mode
DATA b
k: Seven-character
(ten-craracter
for Vv {in units
of nVv] ASCII
data) Indicates
the lewvel differ-
ence in AMKR mode
LF TRMA@ ——
TERMINATOR CR TRMA —_—
CR/LF TRMAu 2 —_—
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11.3.1 Specifying marker

Use the MARKER item message in the FUNCTION column
(marker specification) of Table 11-3 to specify the marker

function (such as NORMAL, AMKR, or MKR>CF).

Other messages are used to specify the measurement

point where the specified markers should or will be placed.

{1} ZONE and MARKER ZONE WIDTH

Tf the MARKER ZONE WIDTH specification is not
SPOT, a marker zone is created around the central

specified marker point.

The marker point is moved auvtomatically to the

maximum level in the marker zone.

<Example 1>

Specify measurement point 250 in WIDE ZONE (Figqg.
11-2(1)).

10 WRITE @101: "MKR 0“! NORMAL MARKER
20 WRITE @101: “MKW 2"! WIDE ZONE

30 WRITE @101: “MKZ 250"! ZONE POINT 250
40 END

<Example 2>

Specify measurement point 200 in WIDE ZONE.

30 WRITE @101 : "MKZ 200"

If the specification on program line 30 in the
above example 1 is changed to 200, the marker point is
moved automatically to the maximum level point 225

(Fig. 11-2(2)).
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(2)

Reading current marker point on Fig.
executing NEXT PEAK,.

11-2

i0
20
30
40
50
60
70
30

WRITE
WRITE
WRITE
WRITE
WRITE

@101:
@101 :
@101 :
@101 :
@101 :

READ @101:"C$

PRINT
END

c$

“MKW 1" ZONE WIDTH SPOT
“MKS 0"t PEAK

“MKR 1"! DELTA MKR

“MKS 17! NEXT PEAK

"CMK ?"! CURRENT MARKER

CMK250 is printed by line 7C.

(3)

after

=

[, 1

Specifying Marker
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11.3.2 Peak search and minimum search functions

As in Table 11-3, the marker search functicns can be

classified into five types of peak search function which

are used to move the marker (current marker for A marker

mode)

to a peak on the trace (possible in WRITE OFF mode or

after single sweep), and four types of minimum search

function which are used to move the marker to a minimum

point,.

The peak search and minimum search functions listed in

Table 11-3 are described below.

(1)

(2)

(3)

(4)

PEAK SEARCH

Execution of WRITE@101l: "MKSA@" moves the marker
to the maximum level on the trace line,. (If there is
more than one point on the same level, the marker 1is

moved tc the left-most one.)

NEXT PEAK SEARCH

Execution of WRITER10l: "MKSAl" moves the marker
to the next highest peak. If MKSAl is sent
continuously, the marker keeps moving in the peak
level order. This function is only effective when

ZONE WIDTH is SPOT.

LEFT PEAK SEARCH

Execution of WRITE@101: "MKSA3" moves the marker
to the maximum level in three scale graticules from

the left end of the trace line.

CENTER PEAK SEARCH

Execution of WRITEE€101: "MKSA4" moves the marker
to the maximum level in four scale graticules about

the center of the trace line.
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11.3.

(5} RIGHT PEAK SEARCH

Execution of WRITE@10l: "MKSAS" moves the marker
to the maximum level in three scale graticules from

the right end of the trace line.

(6) MINIMUM SEARCH

Execution of WRITERQ10l: "MKSA2" moves the marker

to the minimum level on the trace line,

(7) LEFT MINIMUM SEARCH

Execution of WRITE@10l: "MKSA6" moves the marker
to the minimum level in three scale graticules from

the left end of the trace line.

(8) CENTER MINIMUM SEARCH

Execution of WRITE@101l: "MKSA7" moves the marker
to the minimum level in four scale graticules about

the center of the trace line.

(9) RIGHT MINIMUM SEARCH

Execution cf WRITEER101l: "MKSA8" moves the marker
to the minimum level in three scale graticules frcm

right end of the trace line.

3 Reading (MKF, MKL) measured values (freguency and level)

To read the frequency at a marker point, changing the
device message CMK? on program line 50 in paragraph 11.3.1
(2) to MKF? enables the marker pecint fregquency to be read.

Changing to MKL? enables the marker point level to be read,
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<{Example 1>

Read frequency and level differences between PEAK and

NEXT PEAK in ASCII code in figure below.

10 WRITE @101: "MKR 0"! NORMAL MKR
20 WRITE @101:"MKW 1”1 SPOT

30 WRITE @101:"MKS 0"! PEAK

40 WRITE @101:"MKR 1*! DELTA MKR
50 WRITE @10t: "MKS 1°1 NEXT PEAK
60 !

70 WRITE @101: "MKF?"! FREQ DATA
80 READ @101:FREQS

90 WRITE @101:"MKL?"! LEVEL DATA
100 READ @101:LEVELS
110 PRINT “FREQ"; FREQ$; "Hz"
120 PRINT “LEVEL"; LEVEL$; "dB”
130 END

}

300 MHz 600 MHz

The data request messages on lines 70 and 90 store the
frequency difference data in character string variable
FREQ$ on line 80, and the level difference data in

character string variable LEVEL$ on line 100,
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B rFrequency difference data output

Execution of line 110 sets: FREQ 00300000000Hz

. -l
e 1

ll-character ASCII
Il

30 30 33 30 30 30 30 30 30 30 30

(See Appendix A for ASCII code.)

The leading blank digits in Hz units of the

displayed value are padded with zeroces.

H Ievel difference data output

Execution of line 120 sets: LEVEL -040.00 dB
]
7-character ASCII
[

2D 3¢ 34 30 2E 30 30

The leading blank digits in the 0.1 dB unit of

the displayed value are padded with zeroes.

Note:

Binary data is generally stored in a numeric variable.

A character-string variable is usually used to store
ASCIT data, although a numeric variable is acceptable if
the data only consists of numeric information. However,
a character-string variable must be used to check the
character listing. The VAL (character-string variable}
function is used to convert ASCII data consisting of a
numeric character-string into a numeric value. If line
110 is changed to PRINT"FREQ";VAL(FREQS)/1E6;"MHz", the
frequency difference data is printed as FREQ 300 MHz.
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11.3.4 Processing binary data (two~byte)
(1) ASCII and binary data reception

The following sample programs show the difference
between ASCII and binary data when reading the level

at measuring point 200 in the figure below.

For the binary data format, specify the WH format
with USING in addition to BINAl, as shown below,.

200

WM ASCII data

10 WRITE @10t: "MKR 0" NORMAL
20 WRITE @101: "MKW t"1 SPOT

30 WRITE @101: "MKZ 200"

40 WRITE @101: "BIN 0"! ASCIl DATA
50 WRITE @101: "MKL"

60 READ @101:LEV

70  PRINT LEV
80 END
If the level at point 200 is -45 dBm,
LEV ccntents: -45 ... Unnecessary
zeroes are
deleted.
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[7] Two-byte binary data

Level data is sent with 0.01 dBm as 1.
Therefore, 1250 is sent for 12.5 dBm. (The
actually sent data is 0000 0100 1110 0010 [1250D
= 1024 + 128 + 64 + 32 + 27 in binary format,

which is 04E2(H)* in hexadecimal format.)

Binary data specificati

Input lé-bit binary data
in a numeric variable LE

Binary data is input as two- byte
data; the high-order byte is first

Note:

For ASCII data transfer, a terminator (LF, CR, or
CR LF) can be selected; TRMAf selects LF. In this
case, define LF with SEPARATOR IS CHRS (10) before
receiving the talker send data with the READ®

statement.

* H indicates a hexadecimal expression.

04E2H = -(0 x 163 + 4 x 162 + 14 x 16l + 2 x 160} = 1250D

+
E
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(2) Transferring two-byte binary data

For two-byte binary data, integers from -32,768
to 32,767 (total of 65,536) are divided and sent in
order from the high-order byte to the low-order byte.
To receive this data in this order, specify the format

symbol WH. See paragraph 11.3.4 (1).

16-Bit Binary With Sign No Sign
1000000000000000 —32768 32768
1000000000000001 —32767 32769
1000000000000010 — 32766 32770
1111111111111101 -3 65533
1111111111111110 -2 65534
1111111111111111 -1 65535
0000000000000000 0 0
0000000000000001 1 1
0000000005000010 2 2
0000000000000011 3 3
0111111111111101 32765 32765
0111111111111110 32766 32766
0111111111111111 32767 32767

Sign bit: Bit 15 (MSB)
Integer digits: Bits 0 to 14
Sixteen bits (twc bytes) are used.

Integer digits

High-order byte Low~order byte
MSB - ™ o
s 1 87 N
1

S |

* 1

o — N

B o~

:-S

e

o

-

)

Internal expressicon of two-byte binary data

*

When a negative number is stored in a numeric variable, the sign bit is
set in MSB to indicate a negative value.
A negative numeric value is stored as a two's complement.
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Five bytes are required to transfer the integer
16706 in ASCII code. Note that the same data transfer
in binary code only uses two bytes and does not
require data format conversion. Therefore, the binary
code method is often used for high-speed data

transfer.

Transfer in ASCII code Transfer in kinary code
X=16706*
A
1 6 7 0 6 . ™
High-order Low-order
l l byte byte
31(H) 36(H) 37(H) 30(H) 36(H) 41(H) 42(H)
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 1 Byte 2
(See Appendix A {H) indicates hexadecimal
for ASCII code.) expression
*16706(D)=4x163+1x162+4x16‘+2x‘|60
R (D: Decimal)
High-crder Low-order
| byte I byte
bit 15(14f13|12f11|10| 9{8}|7|6|5|4]|3]|2|1]|0
o
g x=16706| 0{ 1{ 0|l olofo|lo|1j0ofl1|O0|@|O|O]|1 |0
% L -] [ I L ] [ —
o 4 1 4 2
% Send order: Byte 1 (high-order byte)
] + Byte 2 (low-crder byte)
£ bit 7| 6| 5| a{ 3| 2|10
: tign- 41 (8)
: iHigh- i qh- =
i oigrkwtm ol 1/ ol o| 0|0} 0| 1](High-order byte) (
Byte 2 (Low-
order byte) | O} 1| 0] 0| D} 0O} 110 (Low-order byte) = 42(H)

11-19



If a program is created by considering the
following three points, the transfer is performed
by DMA and enables high-speed I/0 processing.
(See paragraph 11.10 for details.)

1. Format specification : I/O by WH format

2. Use an integer array variable to store the

data by using INT of the DIM statement.

3. Use MAT WRITEW@ for array output and MAT
READE for array input. The stored data in
the entire array can be input or ocutput at

once.

11.4 TFrequency Count (MKC, CRS)

Specify the resolution and activate the COUNT ON mode
according to Table 11-4 to measure the frequency of the

received signal which has a marker.

Table 11-4 Frequency Count

Parameter Device message
Item Control item Control Data request [Sent from talkern
COUNT OFF MKCL @ MKC? MKC%B@
COUNT ON MKC A1 MKC? MKCL1
COUNT RESOLUTION )
1 Hz CRSAL0Q CRS? CRSAB
10 Hz CRSA1 CRS? CRSA1
100 Hz CRS~A2 CRS? CRSAL2
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When COUNT ON is specified, the frequency is displayed
where indicated by the arrow in the figure below. (The

marker display is changed to FREQ.)

To measure the frequency with the prescribed accuracy,
set the marker point to at least 20 dBR or more above the
unnecessary waves (such as noise and adjacent

interference).

CF: 50 MHz $P: SkHz

<Example?>

Set marker to maximum level of displayed trace line

and measure frequency at 100 Hz resolution,

10
20
30
40
50
60
70
80
90

WRITE @101 : "STF 10MHZ ; SWP" !

WRITE @101 : “MKR 0”! NORMAL MARKER
WRITE @101 : "MKS 0! PEAK

WRITE @101 : “CRS 2“! 100Hz RESOLUTION
WRITE @101 : “MKC 1! COUNT ON
WRITE @101 : “SWP; MKF ?”

READ @101: FREQ

PRINT FREQ

END
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11.5 Setting Reference Level (RLV, UNT)
The reference level is set with the unit according to
the UNIT setting.
Table 11-5 Reference Level and Units
Parameter Device message
Item Control item Control Data request |Sent from talker
REF.LEVEL RLVAE RLV? RLVAE
The unit confirms
€=-100.0 to +20.C the UNIT setting
REF LEVEL (ur.ut: dB’:“) {in uv units for V)
The unit confirms

E the UNIT setting

N {in MV units for V)

T

R

Y dBm UNTL @ UNT? UNT 2@
dBuVvV UNTAL UNT? UNTAL

UNIT dBmV UNTA2 UNT? UNTL 2
v UNTZL 3 UNT? UNTZ3
dBpV{enf) UNTL 4 UNT? UNT A 4
dBuv/m UNTA5 UNT? UNT 2.5
(£ : Space)
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If line 20 in the following program is executed, the
display (REF = 0 dBm ) shown on the left figure below
changes to that shown on the right (REF = -40 dBm).

10 WRITE @101 : "UNT 0"! dBm UNIT
20 WRITE @101:"RLV —~40.0"! REF.LEVEL

o

RL: 0.0 dBm RL: —40.0d8m

Note:

Line 10 is not required when the display is already set

in the dBm mcde and the mode need not be changed.
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11.6 Signal Search

When the control messages listed in Table 11-6 are
sent to the MS2601A, their corresponding control operations
are executed.

For SPAN, the span is set in the seguence of 1-2-5
steps {up or down the frequency range of 1 kHz to 2 GHz)
for each execution.

To confirm the current span value, send the data
request message SPF? and check the value by receiving the
message SPFAf sent from talker.

Table 11-6 Signal Search
Parameter Device message
Ttem Control item Control Data request [Sent from talker
s PEARK—CF PCF
PEAK
1 PEAK—REF PRL
G
SPAN UP SPU
N SPAN
A SPAN DOWN SPD
L
SCROLL LEFT SCRAG SCR? SCRL@
i RIGHT SCR41 SCR? SCRA1
A
R
c
H
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<Example 1>

Step-up the span four times and check the span value.

10
20
30
40
50
60
70
80

DIM SP$*20
FOR K=1TO 4
WRITE @101 : “SPD" ! SPAN STEP DOWN
NEXT K
WRITE @101: "SPF" ?
READ @101:5SP%
PRINT SP$
END

1
1
1
L)
]
t
1
1
|
1
i
I
T
I
i
)
]
1
I
|
I
|
I
|
-

<Example 2>

Scroll spectrum waveform to left by four divisions.

« Before scrolling

@ After scrolling

-

N
-
]

—_—

e
New sweep

10
20
30
40
50
60

WRITE @101 : “CNF 1100MHZ;SPF 1MZ "
WRITE @101 : "SWP"

FOR K=1TO 2

WRITE @101 “SCR 0"

NEXT K

END

One scroll execution shifts the waveform by two

divisions. In the above example, SCRAf# is executed twice

to scroll four divisions.
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11

.7 AUTC Mode

(RESOLN BW,

ATTEN,

SWEEP TIME,

VID BW)

The MS$S2601A can automatically select the most

appropriate RESOLN BW, ATTEN,

SWEEP TIME,

and VID BW

settings listed in Table 11-6 even when the REF LEVEL and

SPAN settings are changed.

This is the function provided in the AUTO mode

See Table 11-7 for details.

{ON) .

ordinary measurements,

MANUAL for RESCOLN

BW, ATTEN,

SWEEP TIME,

Table 11-7 AUTO Mode ON/OFF
Parameter Device message
Item Control item Control Data request [Sent from talken
RES BW MANUAL ARBA D ARB? ARB/ @
RES BW AUTQ ARBZL 1 ARB? ARB 1
ATTEN MANUAL AATALQ AAT? AATL 0
ATTEN AUTO AAT A1 AAT? AAT 21
M SWP TIME MANUAL AST/A 0 AST? ASTLG
E | AUTO mode |SWP TIME AUTO ASTA1 AST? AST4
N
U VID BW MANUAL AVBL @ AVB? AVB/, @
VID BW AUTO AVB/ 1 AVB? AVBA 1
UNCAL display ‘
OFF UNC /@ UNC? UNCA@
ON UNC 21 UNC? UNC A4
UNCAL status
NORMAL _— UCL? UCL%LB
UNCAL — ucL? ucL4 1
B The AUTO mode 1is set to ON in the initial state. For

the mode need not be changed to
or VID BW,.

B Even when all the items listed in Table 11-7 are set
in the AUTO mode,

11-8 is manually set,

if one of the items listed in Table

listed in Table 11-7 is changed to MANUAL.
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Table 11-8 Setting Bandwidth and Sweep Time
Parameter Device message
Ttem Control item Control Data reguest [Sent from talker
RESQOLN EBW
30 Hz RBW/ @ RBW? RBWA.@
100 H=z RBWA 1 RBW? RBWZ: 1
300 Hz RBW/ 2 RBW? RBWA . 2
1 kHz RBW.. 3 RBW? RBWA 3
A wp| 3Kz RBWZ. 4 RBW? RBWZ: 4
WIDTH 10 kHz RBWA B RBW? RBW/.5
30 kHz RBWL 6 RBW? RBWL,. 6
100 kHz RBWAL.7 RBW? RBW/. 7
300 kHz RBW.. 8 RBW? RBWZ.. 8
1 MHz RBW. 9 RBW? RBW/. 9
200 Hz RBWZ.. 10 RBW? RBW .10
9 kHz RBWA 11 RBW? RBWA. 11
120 kHz RBW/ 12 RBW? RBW/ .12
M
E ATTEN
N _ 0ds ATTL0 ATT? ATTL0
v [ATTEIUAT | 1oam ATT 1 ATT? ATTZu1
20 dB ATTL 2 ATT? ATT/ .2
30dB ATTA3 ATT? ATTL3
40 dB ATTL 4 ATT? ATT/ 4
50 dB ATTA B ATT? ATTLS
VIDEO BW
1Hz VBWA 0B VBW? VBW.. 0
aavooeory|  10Hz VBWZA 1 VBW? VBWA 1
100Hz VBW/. 2 VBW? VBW L 2
1l kH=z VBWL 3 VBW? VBW/ 3
10 kHz VBW/. 4 VBW? VBWZL 4
100 kHz VBW/. B VBW? VBWL: 5
OFF VBWA 6 VBW? VBWA 6
SWEEP TIME SWTAt SWT? SWTLt
SWEEP .
TIME t = 5C t_:o 100000 t (unit: msg)
{unit: ms)
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<Example>

Measure with VID BW of 1/10 of bandwidth set in AUTO

mode.

If UNCAL occurs, restore original bandwidth.

10 WRITE @I101:"VBW?" .. ..ceiveeunnn. VID BW data reguest

20 READ BIO1:VBS ... .iticvreeananeann Current VID BW

30 LET NU=VAL(VB$(5:5)) .....uc.... Conversion of last character into
40 ! numeric value

50 IF NOT(NU>5 OR NU<1}THEN

60 WRITE @101:"VBW"&STRS (NU-1)... Changing VID BW inte VID BW/10
70 WRITE @101:"UCL?" ............ UNCAL data reguest

80 READ @101:0CS

90 IF UCS="UCL 1"THEN (vieuvnrnns Restoring original bandwidth if
100 WRITE @101:"VBW"&STRS (NU) .} UNCAL
110 ELSE
120 END IF
130 ELSE
140 END IF
150 END

Line 30:

Assume that the
VBWA3 (VID BW =

viiesw]|Aa ]| 3 |«

Line 50:

BW 1 Hz (VBWAOQ)

message sent from the talker is

1 kHz).

VBWA3 is stored in the variable VBS on
line 30. Therefore, fetch 3 by using
VBS (5:5) and convert it into a numeric
value by using VAL (VBS$(5:5)). ({See
Note in paragraph 11.3.3 for VAL
function.)

and BW OFF (VBWA6} are ignored.
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11.8 A~B and REFERENCE LINE

Three types of reference line (0 value position) are
used for the results of the A-B function: TOP, MID (MDL),
and BOTTOM (BOT) as listed in Table 11-0.

Table 11-9 Memories A and B and Reference Line

Parameter Device message
Item Control item Control Data request |[Sent from talker
A—B
A,B ATB
MEMORY
A-B
M OFF AMBA (@ AMB? AMBZ @
E ON AMB .1 AMB? AMBZ: 1
N
v REF LINE
REFERENCE TOP RLNA@ RLN? RLNL @
LINE MDL RLNA1 RLN? RLNAA
BOT RLNA2 RLN? RLNA2
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RL: —10dBm

at all points as shown in the figure on the left,

T£ the relationship between channels A and B is A < B

the TOP

REF LINE can be used because A-B is always negative.

message need not be sent when only using MID.

Note that because MID is initially selected,

~J

\
NV
/]

Bch

Ach

RL: —10dBm

the RLN

TOP LINE

‘.!’MDLLWE
W gttt

[N SR 'R (NS U [ R —_—
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11.9 Sweep Control
The difference between the control item SINGLE (TRGA4)
and the single sweep execution (SWP) listed in Table 11-10
is explained in this paragraph.
Table 11-10 Sweep Control
Parameter Device message
Ttem Control item Contrel Data request |[Sent from talker
TRIG )
FREE TRGAD TRG? TRGLO
VIDEO TRGA1 TRG? TRGA1
M| TRIGGER | 1ng TRGA.2 TRG? TRGA. 2
£ EXT TRGZ:3 TRG? TRG/:3
N SINGLE TRGA 4 TRG? TRGZ 4
U START TRGA5 TRG? TRGZ:5
stNeLs IR swp _
SWEEP Sweep in progress —— SWP? SWPL @
Sweep terminated —_— SWP? SWPA 1

TRGA4

SWP

The differences between TRGA4 and SWP are as follows:

The sweep termination status 1is checked using a status
message.,
sven 1f the sweep is not completed, other messages can
be executed, This is primarily used for interrupt

{(parallel) processing using a status message.

Other messages cannot be executed until the sweep 1s
completed. Therefore, SWP is more useful for
executing subsequent processing after completing a

single sweep.

See Section 12 for details on SINGLE SWEEP messages.

11-31




11.10 Reading and Writing Spectrum Data

Table 11-11 lists the spectrum data messages and

A ch/B ch WRITE/READ messages.

(1)

(2)

Reading spectrum data

To read 201 points of data from measurement
points 150 to 350 as shown in the figure below, send
the following data request message from the controlier

to the MS8Z601A,

Send start address PO0= 150

Send data amount Pl = (350-150) + 1 = 201
For channel A, the data request message XMA?
150,201 is sent from the controller to the
MS2601A;

For channel B, XMB? 150,201 is sent.

The talker send message sent from the MS2601A to
the controller is stored in the built-in or external

memory of the controller.

Writing spectrum data

To rewrite the 201 points of the above data from
start point 150 in channel A of the MS2601A, send the
data (201 array elements) after defining 150 as the

start address.

10 DIM SP(200)

20 WRITE @101:"AWR 0"
30 WRITE @l101:"XMA 150"
40 FOR K=0 TO 200

50 WRITE @101 USING "F8":SP(K)
60 NEXT K
70 END
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o
o
2
u

A

Controller

Fig., 11-3 Spectrum Data
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Table 11-11

Spectrum Data in A ch/B ch

Parameter Device message
Item Control item Control Data request |[Sent from talker
f, A ch Memory A XMAZLP XMA? 2\ P@, P1 b
E B ch Memory B XMB AP XMB? /AP, P1 b
¢ p: Start address P@: Send start : Two-byte binary
T from 0 to 500 address data or seven-
R from O to 500 character ASCII
U The sgbsequent data
M numex'qc send data P1: Send data
are input sequen- amount <Ex.>» -123.56
tially from the from 1 to 501
D start address.
A
: ASCII/ ASCII data BINA O BIN? BIN/\ @
BINARY BINARY data BINA1 BIN? BINA1
WRITE OFF AWRA @ AWR? AWR/A D
WRITE ON AWRA 1 AWR? AWRA 1
A ch WRITE MODE
WRITE/ NORMAL AMD /A AMD? AMD /. @
READ MAX HOLD AMDA 1 AMD? AMD A 1
AVER AMDA 2 AMD? AMD A 2
READ QOUT
M QFF ARDAG ARD? ARDAL@
E ON ARDZL1 ARD? ARDA 1
N
u WRITE OFF BWR/\ @ BWR? BWRA O
WRITE ON BWRA1 BWR? BWRA1
B ch
WRITE/ WRITE MODE
READ NORMAL BMDA@ BMD? BMDA @
MAX HOLD BMDA 1 BMD? BMDA 1
AVER BMDLn 2 BMD? BMDA 2
READ QUT
QFF BRDAG BRD? BRDA@
ON BRDA 1 BRD? BRDA1
LF TRMA @ —
TERMINATOR CR TRMA 1 E——
CR/LF TRMA 2 —_—
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11.10.1 High-speed I/0 of spectrum data

The high-speed I/0 execution conditions are as

follows:

1. Specify two-byte binary data with the contrcl message
BINAL,

2. Use a numeric array variable to store the send data in
integer (INT) precision by using the DIM statement.

3. Use I/0 statements MAT READ@ USING and MAT WRITE®@
USING.

4. Specify WH for the I/O format (see paragraph 11.3.4).

5. Use EOI as terminator.

To input or output ASCITI data at high speed, the

following conditions must be satisfied,

1.

Use a character-string array variable to store the

send data.
Use I/0 statements MAT READ@ and MAT WRITEGE.

Use LF as the terminator.

The following sample programs apply to Fig. 11-3.
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11.10.2 Sample program for reading spectrum data

<Example 1>

Read spectrum data from channel B in ASCII code.

{1} With FOR~-NEXT loop

10

20
30
e 40
50
® 60
70
80
90

DIM  SP$ (200)

L array specification: 201 from SP$(0) to SP$(200)

WRITE @101: “BRD 1”1 Bch READ ON
WRITE @101: "BIN 0" ! ASCH DATA
WRITE @101:"XMB? 150,201" ! DATA REQUEST
FOR K=0 TO 200
READ @101:5P$(K)
PRINT K,5P%{K)
NEXT K
END

(2) With MAT-READ

e 10

20
30
40
® 50
® 60

70
80
90
100
110
120
130

SEPARATOR IS CHR$ {10
Specifies line feed (LF) as separator
DIM  SP% (200) %30
WRITE @101:"BRD 1" ! Bch READ ON
WRITE @101:"BIN 0" ! ASCIl DATA
WRITE @101: “XMB? 150,201 ! DATA REQUEST
MAT READ @101:5P%
I Reads data consecutively into specified
! array variable
I
I
FOR K=0 TO 200
PRINT K, SP$ (K)
NEXT K
END
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<Example 2>

Read spectrum data from channel B in two-byte binary

code.

{1} With FOR-NEXT loop

10 DIM INT SP (200}
20 WRITE @101: "BRD 1" ! Bch READ ON
30 WRITE @101: "BIN 1" ! BINARY DATA
40 WRITE @101: "XMB? 150,201" | DATA REQUEST
50 FOR K=0 TO 200
60 READ @101 USING "WH" :SP(K)
—-——— Reads two bytes as single data
(the high-order byte is read first)
70 PRINT SP{K}/100
80 NEXT K
90 END
{2) With MAT READ
10 DIM INT SP(200)!
20 WRITE @101:"BRD 1" ! B¢ch READ ON
30 WRITE @101:“BIN 1" ! BINARY DATA
40 WRITE @101:"XMB? 150,201" ! DATA REQUEST
50 MAT READ @101 USING “WH" : SP
60 FOR K=0 TO 200
70 PRINT SP(K)/ 100
80 NEXT K
90 END
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11.10.3 Sample program for writing spectrum data

The following example stores the spectrum data read
from channel B into the DATA 1 file, and then reads it into

channel 2.

keads data from
channel B into
array variable SP

“ Writes contents of
- array variable BFP
nto DATRE 1 file

"DATA 1 file into
.array variable SP

rites data from
rray variable SP
nto channel B

: F indicates fixeé-point format
and 6 indicates number of
integer diaits
Indicates that terminator
cutput for each element
Indicates that terminator (CR
or LF} of last daté item not
pytput twice

ACH READ Of
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11.11

Writing Antenna Factor Data

The antenna freguency and factor data is written in
the built-in memory EEPROM (Electrically Erasable
Programmable Read Only Memory) of the MS2601A at program

execution by the GP-IB controller,

Note:

The EEPROM retains the contents even when the power 1is
turned off.
Rewriting automatically erases previously-stored data.

SAVE-RECALL is not applicable to the stored data.

(1) Control messages for writing data

Table 11-12 lists the control messages used for
writing the antenna frequency data and the

corresponding antenna factor data.
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Table 11-12

Antenna Factor Control Messages

Parameter Device message
Ttem Centrol item Control Data reguest |Sent from talker
CDBAP CD6? 4 PB,P1 b
P: &Start address P@: Start address b: Four-byte kinary
from 0 to 149 from O to 149 data
Up to 150 frequency|Pl: Send data
USER data items (ASCII amount
ANTENNA code) are received
next.
CORR DATA
({FREQ) Data: Pogitive
integer in 1 kHz
USER units
ANTENNA
Data 0 should be
input to address O,
and data 3000000
should be input to
address 149.
CD74P CD7?74.PQ,P1 b
P: start address P@: Start address |p: Two-byte binary
USER from O to 149 from 0 to 149 data or ASCII
code
ANTENNA Up to 150 antenna |Pi: Send data
CORR DATA factor data items amount
{FACTOR) (ASCIT code] are

received next.

Data: Signed
integer
in 0.1 4B units
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<Supplement to Table 11-127

Item Frequency data FPactor data

Start address P = 0 to 149 (usually 0) P =0 to 149 {(usually 0}

First data** Dummy data 0 at address 0 Dummy data at address 0%

Last data** Dummy data 23000000 at Dummy data at address 149
address 149

Data unit 1 kH=z 0.1 dB

Net data amount** Max. of 148 Max. of 148
If the data amcunt is less If the data amount is less
than 148, dummy data 0O is than 148, dummy data* is
inserted before the data inserted according to the

and dummy data 3000000 is
inserted after the data.

frequency dummy data.

* All integers are acceptable.

** A total of 150 point data items must be input (including the first and
last data items).

{2) Preparing for data input

10 MHz to 1480 MHz in steps of 10 MH=z.
factor corresponding to the frequency is increased
from 10 MHz in steps of 0.1 dB to reach 14.8 dB at
1480 MHz,

For example,

to set the antenna factor according to frequency

range.
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Antenna factor

Fregquency (F) (k)
=9MHz Out of range
10M ~ 20 MHz 0.2dB
30 MHz 0.3dB
1000 MHz 10.0 B
1480 MHz 14.8dB
>1480 Out of range

# The antenna factor and }
i frequency input data

are as follows

K
(dB}
-
05T
\ Data at 50 MBz for
0.4+ >40 MHz to 50 MH=z
\_ Data at 40 MHz for
0+ >30 MHz to 40 MHz
A\------Data at 30 MHz for
0.2 1 >20 MHz to 30 MHz
t\-Data at 20 MHz for
>9 MHz to 20 MHz
L [ [l i i
] ] 1 1 1
0 10 20 30 40 50 —P F(MHz)

Measuze- Frequency Antenna factor
ment .
point {unit: 1 kHz) (unit: 0.1 dB})
Input antenna factor below frequency range
1 0 0 (dUIIIITIY) # and for the frequency range of 0 to £9000:0
Input antenna factor for frequency range
2 9 000 2 ' of >3000 to €20000: 2
Input antenna factor for frequency range
8 20 000 8 of >20000 to <30000: 3
4 30 000 4 4— Input antenna factor for frequency range of
. - >30000 to idODOO: 4
) ‘ Input antenna factor for frequency range
162 |1 000 000 ; 101 of »1000000 to <1010000: 101
‘ Input antenna factor for frequency range
148 11 470000 148 of >1470000 to <1480000: 148
149 11 480 000 149 (dummy) ‘_ Input antenna factor for frequency range
of >1480000 to £3000000: 149 {dummy}
150 [3 000 000 150 '(dummy) Input antenna factor for fregquency range
>3000000: 150 (dummy)
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(3) Creating programs and inputting data

B Basic program

10 1***** USER ANTENNA USAGE badobedohialolialalall
20 !
30 LET SPA = 101
40 WRITE @SPA: "INI"
50 !
60 !
70 !
80 !
90 WRITE @SPA: "ANT 4" 1 .. ..o USER ANTENNA FACTOR
100 WRITE @SPA:"CDB 0"! ... oo FREQ.DATA
110 FOR F=0 TO 1480 STEP 10
120 LET FDATA = F* 1000
130 WRITE @SPA USING "F10" : FDATA
140 NEXT F
150 WRITE @SPA  USING "F10" : 3000000
160 !
170 WRITE @SPA:"CD7 0! ... i ANTENNA FACTOR DATA
180 FOR K =1 TO 150 STEP 1
190 LET ADATA =K
200 WRITE @SPA USING "F10" : ADATA
210 NEXT K
220 END
11.2 Displaying TITLE

The following example displays "MS2601A" as a title
from the fifth character at the first line in the title

area on the CRT.

10 LET SPA=101
20 WRITE @SPA:"TEN 0,4,MS2601A"
30 WRITE @SPA:"TTL 1"
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SECTION 12

GP-~IB PROGRAMMING

messages that may or may not require a status message.

This section explains programming using the sweep control

The

status message is a type of instruction used to interrupt the

controller, and is very effective for parallel processing.

12,

12.
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12.1 Programming Using SWP Message

The SWP message 1s used when the processing after a

single sweep is executed normally.

SWP disables the execution of other messages until the
current sweep operation is terminated. {(Messages cannot be
sent to the MS2601A and other equipment connected to the
GP~IB.)

12.1.1 Basic programming

an example of basic programming using status messages
is explained as follows using the Packet personal technical

computer as an example.

<Example 1>

Read and print {display) all trace point levels in
ASCIT code when the maximum point is set to the CRT
center with CF = 300 MHz and SPAN = 1 kHz.
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~ 10 DIM MAG (500) --------- Registers variable area

20 LET SPA =101 1 eeeeeems Defines MS2601A address in
Start ’ variable SPA
30 IFC @1 evevvenne Initializes interface functions
of all d_evices connected tc GP-IB
/ 40 DCL @1 «eeereneeene Initializes all devices connected to GP-IB

Set measurement to their preset initial states
dition Use DCL @SPA or WRITE @SPA:"INI"™ to
con S initialize only the MS2601A.

50 WRITE @SPA:"CNF 300MZ ; SPF 1kZ" .- Sets MS2601A to
CF = 300 MHz and
SPAN = 1 kHz

~ 60 WRITE @SPA;"B]N 0"  ceeeenn Sets read data in ASCII
Start ~
measurement — 70 WRITE @SPA:"SWP" 1 -t Starts single sweep to
obtain spectrum data
~~
]
Set the read " "
conditions BO WRITE @SPA:"PCF" | oo Shifts peak to CF
after the sweep 90 WRITE @SPA:"SWP"” | - Sweeps to shift peak to CF
is terminated.
100 WRITE @SPA:"XMA? 0,501 - Data request for
-~ measured results
110 FOR K=0 TO 500
Read and print 120 READ @SPA : MAG{K) - Reads measured results
;};iameasured T 130 PRINT K,MAG(K) ;"dBm® - Prints measured data
140 NEXT K
150 END
End ~~

Fig. 12-1 Basic Programming Using SWR Message

12-2



12.1,2 Sample programs

<Example 1>
Set center freguency to 100 MHz and frequency span to
100 kHz. Then read and print peak frequency and level

of received signal.

10 LET SPA =101
20 WRITE @SPA: "INI”
30 WRITE @SPA : “SPF 100KZ ; CNF 100M2Z”

40 WRITE @SPA : "SWP,; MKS 0" ... ... ....... . ... peak search after single sweep
50 WRITE @SPA : "BIN 0"! ASClH DATA

60 WRITE @SPA: "MKF?" 1 . Data request for peak frequency
70 READ @SPA : FREQ

80 WRITE @SPA: "MKL?" ! .. Data regquest for peak level

90 READ @SPA: LEVEL

100 PRINT USING "FREQ= ####  #### MHz" : FREQ/ 1000000
110 PRINT USING "LEVEL = #### . ## dBm" : LEVEL

120 END

If the frequency of the peak is 100.02 MHz and the
level is -20.5 dBm:

B FREQ
Sent from Results of line 100:
-
talker > EO 100 020 OO?J + FREQ =+ 100 020 000 100.0200 MHz
T ]

l1l~character ASCITI code

30303130303032303030304

N R
00100020000

B LEVEL

Sent from

» -020.50 > LEVEL + -20.5 = Results of line 100: -20.5
talker

f—f

Seven—~character ASCIT code

203032302E3530H*

)
-020.50

(See Appendix A for ASCII code.)

*H indicates a hexadecimal expression.
x* _2050D = ~(0 x 163 + 8 x 162 + 0 x 16 + 2 x 16°) = -0802H
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<Example 2>
Harmonic spurious level measurement

Set the center frequency to 300 MHz and the span to 10
XHz to obtain a fundamental wave level of 300 MHz, and

to measure up to the third-order harmonic level.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210

) *** HARMONIC SPURIOUS MEASUREMENT ***

LET SPA =101

WRITE @SPA : "INI"

WRITE @SPA : “SPF 10KZ; CNF 300MZ" I ... .. e CF/SPAN SETUP
WRITE @SPA  "SWP; MKS 0" T ... 1 SWEEPING , PEAK SEARCH
WRITE @SPA : "BIN O; MKF?"1 ... .. ............. ASCl CODE FREQ DATA REQUEST
READ @SPA : FREQ

WRITE @SPA: "FSS ™, FREQ ! ... e FREQ STEP SIZE

WRITE @SPA : "MKL?"
READ @SPA : LEVEL

WRITE @SPA : "FUP; SWP; MKSO0"! .. ............ STEP UP, 1 SWEEP, PEAK SEARCH
WRITE @SPA : "MKL 2"l 2 LEVEL DATA REQUEST
READ @SPA : LEVEL 2 ’

WRITE @SPA : "FUP; SWP; MKS 0"! .............. STEP UP, 1 SWEEP, PEAK SEARCH
WRITE @SPA : "MKL "l e 3 LEVEL DATA REQUEST

READ @SPA : LEVEL 3

PRINT "*** HARMONIC SPURIQUS ****

PRINT *Fundamental * ; FREQ/ 1000000 ; "MHz “; LEVEL ; “dBm”
PRINT “Second Level " ;LEVEL 2; "dBm”

PRINT “Third level *; LEVEL 3; "dBm"”

END
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<Example 3>
Using NEXT PEAK

Search for peak points in descending order at FULL

SPAN to measure each frequency and level.

10 1 *** NEXT PEAK SEARCH ***

20 LET N=1
30 LET SPA=101
40 WRITE @SPA : "INI”
50 WRITE @SPA: " STF 10MZ”
60 WRITE @SPA : "SWP" e 1 SWEEPING
70 WRITE @SPA: "MKW 1, MKS 0" 1 . . e SPOT, PEAK ENTRY
80 GO SUB 130
90 WRITE @SPA : "MKS 1" 1 e NEXT PEAK ENTRY
100 GO SUB 130
110 IF N<<11 THEN 90
120 STOP
130 *** Data read subroutine ***
140 WRITE @SPA : "BIN O; MKF?"! s ASC!l CODE DATA REQUEST
150 READ @SPA: FREQ
160 WRITE @SPA : "MKL?"
170 READ @SPA: LEVEL
180 PRINT USING "## FREQ= ####  #### MHz LEVEL = #### ,## dBm” : N, FREQ/
100000 ,LEVEL
190 LET N=N+1
200 RETURN
210 END
12.2 Programming Using Interruption by Status Message

The GP-IB enables a device to interrupt the
controller. If the device issues an SRQ signal, the
controller is interrupted. The controller checks which

device has issued the interrupt. This is called polling.

There are two types of polling: serial and parallel.
The MS2601A has a serial polling function. Figure 12-2

outlines the use of this function.
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(:) Service request from device (SRQ=1, Low level)

The device changes the SRQ line to low level.

(:) Serial poll mode

Upon recognizing SRQ = 1, the contreoller sends the
Serial Poll Enable (SPE) command to switch all devices
into the serial poll mode. Then, the controller
becomes the listener and specifies each device in
order as a talker.

@ Sending status message i

A device specified as a talker sends the status
message STB to the controller.

Is STB bit

6 set to 17

(:) SRQ = 0 (High level)

If the controller receives STB with bit € set to 1,
the device that sent the STB switches the SRQ line to
False (0},

g

(:) Releasing serial
poll mode

Because ordinary data cannot be sent or received in
the serial poll mode, the controller sends the Serial
Poll Disable (SPD) ccommand to release the mode.

Fig. 12-2 Serial Poll Mode
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The following statement is used to execute the
processing of the status data in Fig. 12-2 on the Packet V

Personal Technical Computer.

STATUS @Device number: Numeric variabl

For serial polling of the MS2601A at address 1, write

the statement as follows.

Inputs status data content S (weights)
to the controller

Specifies talker address 1 for MSZ2601Aa

GP-IR interface select code

Each status data bit has meaning. Therefore, Table

8-4 is listed again as Table 12-1 below.

Table 12-1 Status Message Line Allocation

Bit Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Line
DIO8 DIGT DIO6 DIO5 DI04 DIO3 DIC2 D101
Value
1 X Service Error Sweep X CAL PMC ILLEGAL
requested (abnormal end error error COMMAND
status)
0 X Service Normal X X X X X
not status
requested
Weight 128 64 32 16 8 4 2 1
1 1 1 1 1 1
Sending 0 0
1 1 1 1 1 1
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In serial polling, the controller requests a status
byte from each device and checks which device generated the
SRQ from the status byte contents. The device that
generated the SRQ sets bit & (SRQ message) of the status
byte to 1. The other bits indicate the reason for issuing

the SRQ.

The program uses the SRQ command to turn SRQ

generation on or off before serial polling,

Parameter Device message
Item Control item Control Data reguest ({Sent from talker;
SRQ control SRQ OFF SRQLD SRQ? SRQL D
SRQ ON SRQA41 SRQ? SRQA1
MS2601A

H =
N . Controller
; I-- EE EE||
3 H O =mm = ;
E N == m
E | B N N ] u
: ____.——/- - o mm W PACKET
[ ] e HR

~

GP-IB data bus
(select code 1)

4— SRO line
» {management bus)

C) SRQ signal {low level)

Status message

Fig. 12-3 Sending Status Messages
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The controller executes WRITE #101:"SRQ 1" to turn on
the MS2601A SRQ function. (+<:)SRQ 1 in Fig. 12-3)

©

When the MS2601A receives SRQA1l, SRQ is issued to the
controller with bit 6 set to 1 {(low) at sweep
termination or error (Table 12-1). In other words, a

©

service request is issued if the following conditions

occur. ((:) SRQ signal {low level) in Fig. 12-3}

1. Sweep termination........... Bit 4 set to 1

2. Error or other abnormal statuses.. Bit 5 set to 1

The following explanation is based on the sweep

termination status (with no error).

To execute a single sweep on the MS2601A, the SRQ
function of the MS2601A must be turned on and the TRGA4 or
TRGAS5 control message (listed in the following table) must
be sent from the controller to the MS2601A. The message
enables a single sweep to be executed. TRGA4 is the single
sweep mode setting command that executes one sweep. TRGAS
enables another single sweep to be executed when in the

single sweep mode,

Parameter Device message
Item Contrcl item Control Data request [Sent from talker

" TRIG

E FREE TRGAO TRG? TRGL O
VIDEO TRGA 1 TRG? TRGA1

M| TRIGEER 1 ping TRGA2 TRG? TRGA2
EXT TRGA 3 TRG? TRGA 3
SINGLE TRGA4 TRG? TRGA 4
START TRGAS TRG? TRGAS

When a sweep is completed, a service request is issued
to the controller with bit 6 set to 1 when bit 4 is set to

1 (sweep terminatiocn}.

At that time, STATUS @101:S is executed. Because bits

6 and 4 of § are set to 1, the value of S is 26 + 24 = 80,
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The BIT (N,S) function is used to detect the value at

binary bit position N of numeric variable § value (£65535}.

(Here, N: Bit position of numeric expression §)

Function

Function Example Meaning

name

BIT (N, S) Bit check When HSTRS$(16385,4)=4001 and Checks whether bit

4001 = ¢ 1000 G000 0CGCO 00QL: value is 0 or 1 at
BIT(15,16385)=0 bit position N of
BIT(0,16385)=1 numeric expression S

A service request for an interrupt can be issued from
a device at any time, regardless of the current controller

processing.

Note that some programs only enable the controller to

use serial polling and check device status messages.

Paragraph 12.2.1 explains programming using serial
polling and paragraph 12.2.2 explains programming using
interrupt processing. Paragraph 12.2.3 explains

programming using interrupt parallel processing.

12.2.1 Basic programming using serial polling

This program example executes serial polling from the

contrecller.
<Example 1>

Read and print (display) all waveform point levels in
two-byte binary format with CF = 300 MHz and SPAN = 1
kHz.
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~

Start
10 DIM MAG {500) -------+ Registers variable area
Y
Set 20 LET SPA=101 ! ..cosser SET MS2601A ADDRESS.
measurement 30 IFC @1 1 woeveeees GP-IB INITIALIZE
conditions 40 DCL @1 1 --veveenns GP-IB DEVICE ALL INITIALIZING.
50 WRITE @SPA : "SPF 1KZ ; CNF 300MZ”
60 WRITE @SPA : "TRG 4" coreee TRIG = SINGLE
70 WRITE @SPA : "SRQ 1“1 - MS52601A SRQ ON
Y L
Start -
measurement | 80 WRITE @SPA: "TRG 571 e TRIG = RESTART
.
-
90 STATUS @SPA:S! - SERIAL POLL

100 IF NOT (BIT(6,5) =1 AND BIT(4,5)=1) THEN 90

S
" 110 WRITE @SPA : "BIN 1“1 ...  BINARY READ
120 WRITE @SPA ; "XMA? 0,501" 1 +eeeees RESULT REQUEST
130 MAT READ @SPA USING “WH" : MAG ! ---- RESULT
READOUT

Read and print
measured data [ °] 140 FOR K=0 TO 500

150 PRINT USING"#### . ## dBm”* : MAG(K)/100
160 NEXT K

y . 170 END
End

Fig. 12~4 Basic Programming Using Serial Polling

The line 100 can be rewritten by evaluating with the

welght S as follows:
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12.2.2 Programming using interrupt processing

The program in paragraph 12.2.1 executes serial

polling from the controller.

This paragraph explains how to create a program that
suspends execution until the WAIT EVENT statement specified
event occurs. When an interrupt is generated, the program

restarts execution to read the measured values.

This event indicates SRQ. The program assigns it a
name for processing purposes. An I/0 interrupt received
through an external I/0 interface is generally called an

external event.

B WAIT EVENT statement

The execution wait status continues until a
PROCESS EVENT or SIGNAL statement declared event

oCcCcurs.

* Internal evehf'fiaér
. name

: External event flag

am -
NOTE: Internal event flag {e--- Upper—case alphabetic characters,
name numbers, and underlines { } can
External event flag be used. The name must begin with
name an upper-case alphabetic character

folicwed by any number of characters.

An internal event flag name is assigned to an

event that can be freely defined in the program.

The external event flag name used in this
paragraph is GSRQ because it is assigned to S5RQ. (The
name can be changed arbitrarily as mentioned in the

above note on the format).
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The name of an external event is
declared in advance in the PROCESS
EVENT statement. An external event
cannot occcur even when its name is
declared. It must be validated by

WAIT EVENT GSRQ

¥

using the CONNECT EVENT statement,

T ____| Suspends execution until GSRQ event
occurs

Describe the contents to be processed
after the GSRQ event occcurs {after
suspended execution).

B PROCESS EVENT statement

The external event name to be generated by using

the interface unit or function keys is declared as

follows.

Note:

External event flag name

Upper-case alphabetic characters, numbers, and
underlines (_) can be used. The name must begin
with an uppercase alphabetic character followed

by any number of characters.,

KEYkk

This indicates an interrupt generated by using

the function keys.

kk: Two-digit number 00<kk<23
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. @55,nn

This specifies the cause of an interrupt to be

generated from the interface unit.

58: Select code of interface unit

Two-digit number 00 <8S5<17

nn: Bit number of interrupt cause

Two~digit number 00 £nn<l5

nn" is the number of the bit that indicates the
cause of the interrupt from the 1I/0 interface. To

receive SRQ, specify 02. See Appendix B for details.

CONNECT EVENT statement

This statement enables the external event
declared by the PROCESS EVENT statement to be

generated.

Event flag name [,Event flag name .

Note:
Event flag name

Upper-case alphabetic characters, numbers, and
underlines () can be used. The name must begin
with an upper-case alphabetic character followed

by any number of characters.
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<Example 1>

SRQ interrupt from GP-IB interface

® 10 PROCESS EVENT GSRQ"@O‘LOZ" « Because the GP-IB select
ode 1, ecify @O01.
© 20 CONNECT EVENT GSRQ gpecify 312) for the cause
30 DO \ of interrupt to be gene-
e 40 WAIT EVENT GSRQ < External rated from the GP-IB
event name interface because bit 2
indicates SRQ reception.

i
45 EXIT IFK=35

J
50 PRINT"SRQ received”;
60 LOOP**

** Loop processing is executed on the block between
DO and LOOP. Control is released from this loop
only when the conditional expression specified in

the EXIT IF statement is satisfied.
EXIT 1IF conditional expression

Conditional expression = relational expression/
logical expression

Note:

The functions of the PROCESS EVENT and CONNECT EVENT
statements for an SRQ interrupt only recognize the
occurrence of an external event when the SRQ line
(originally set to high level [false] status) is
switched to low level (true). Therefore, the occurrence
of an external event cannot be recognized if the SRQ
line is true from the beginning and the SRQ line must be
set to false before executing these statements. To do
so, read the MS2601A status data and reset the previous

service request status. See Fig. 12-2 (:) for details.
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In the next example, the basic program in Fig. 12-4 is
changed to an SRQ interrupt processing program with the
PROCESS EVENT, CONNECT EVENT, and WAIT EVENT statements.

<Example 2>

Creating an SRQ interrupt processing program from the

program of Example 1.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
i70
180
190
200
210
220
230
240
250
260
270
280
290

DIM INT MAG(500)

LET SPA =101

!

e e - - m - - = = Initialization— = = = = = = =« = = = = =
IFC @1

DCL @

| e Device set— =« = = = = = = — — — « = =

WRITE @SPA: "SPF 1KZ ; CNF 300MZ"

WRITE @SPA: “TRG 4"
!

| et SRQ Event— = = - = = — = = = = = = -

STATUS @SPA 1 Sl Dummy SRQ reset
PROCESS EVENT GSRQ “@01,02" ! . . ... i GSRQ event declaration
CONNECT EVENT GSRG ! .o e e e Enables GSRQ event
!

!********************MEASUREMENT********************

WRITE  @SPA - “SRO 17 it e e SRQ ON
WRITE @SPA : "TRG 5" 1 i e e eas SWEEP START
WAIT EVENT GSRO I i e e WAITS SWEEP END
!

R i Reading and Printing- - = — - — = = = -

!

WRITE @SPA: “"BIN 17

WRITE @SPA: "XMA? 0, 501"
MAT READ @SPA USING "WH" : MAG
FOR K=0 TO 500
PRINT USING "####.## dBm” : MAG (K} /100
NEXT K
END

Line 190 suspends execution until the GSRQ event
occurs. When SRQ is received, the event GSRQ occurs. This
releases the event wait status on line 190 so that the

measured values can be read.
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The WAIT EVENT SRQ statement has the same meanings as
that on the right shown below. So, this program does not
check the bit 6 of S.

12.2.3 Programming using interrupt parallel processing

The interrupt processing program in paragraph 12.2.2
only waits for execution at the WAIT EVENT statement to be

restarted (until the GSRQ event occurs).

A parallel program enables other processing to be

executed during the wait status.

(1} Interrupt parallel processing using function keys

The PROCESS EVENT statement format includes
KEYkk. This means Packet personal technical computer
function keys can be used as interrupt keys when a
two-digit number is specified as kk. To use function

key 1 as an interrupt key, specify 0l as kk.

The following program executes interrupt parallel

processing when function key 0 is pressed.
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(Event declaraticn for entire program)

10 PROCESS EVENT GOTOB"KEYQQ”

20 I
(Normal processing) (Interrupt processing section)
30 l=—m——=- Task A————=— 120 I——=——— Task B—————
a0 ! 130 PARACT B URGENCY 50
50 SET FN  0,"A","INTERRUPT" 140 WAIT EVENT GOTOB
60 CONNECT EVENT GOTOB 150 PRINT "rwxsdrnxxaews
70 START B 160 PRINT " F*;KEYNO, "pressed”
80 DO 170 PRINT Hk kXA XERKEKRN
90 PRINT “interrupt key Na.?” 180 GO TO 140
100 LOOP 190 END PARACT
110 END

Interrupt key No.? zzi:—:‘:tig‘;em 1@

Normal Interrupt key No.? Task A Task B
ProcesSifd Interrupt key Na.? (normal {interrupt

PITT TP TR LI I T Dror:ess'ina) processing)
Interrupt +F0 pressed z:i;iatmg (@

EEE 23 2 S S LR L S L T Activatinq l @

Interrupt key No.? interrupt | ___..

Interrupt key No.? processing % waiting for
¥ormal — rnterrupt key No.? section external event
prcceSSJ.ng 2 - ————-
restart Interrupt key Neo.?

Interrupt key No.? Normal &

Interrupt key No.? processing | ¥_____ Interrupt

Interrupt key No.? AN processing

R RR R Interrupt e ®
Interrupt +F0 pressed generation . Interrupt

P p papppnp PIUC?SSif_’G
Normal Interrupt key No.? Normal @ rermination
processing Interrupt key No.? szesimg
restart Interrupt key No.? restar ¥

Fig., 12-5 Interrupt Parallel Processing using Function Keys
Line 50:
This line defines function key 0 as the interrupt key.

Line 80 to 100:

DO to LOOP has a similar function to the GO TO 140 on

line 180. Both execute loop processing.

12-18



Line 160:

Pressing function key 0, KEYNO becomes 0, KEYNO is a

function that has no argument,.

Items (:) to (:) in Fig. 12-5 are explained as

follows.

():

Declare event GOTOB for the entire program on line 10
to ensure the correct operation of the interrupt
processing section of task B. Without this
declaration, lines 50, 60, and 140 have no meaning.

Lines 10 and 60 affect the entire program.

Line 50 declares the function key 0 as an interrupt

source and validates the event declared on line 60.

Line 70 activates the interrupt processing section

{(task B).

Execution control jumps to task B due to priority
{task A < task B) and waits for an interrupt to be

generated at line 140.

Execution control returns to task A for normal

processing.

Each time an interrupt is generated by pressing the
function key 0, normal processing (Interrupt key No?)
is interrupted and the interrupt processing (FO0

pressed) is executed.

Normal processing restarts when interrupt processing

is completed and wait status is entered.
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(2)

parallel processing

Program for displaying status values by interrupt

The following program displays the MS2601A status

values.

s 10
20
30
40
50
60
70
BO
90
100
110
120
130

COM S5PA

LET SPA=101

IFC @1

DCL @1

WRITE (@SPA : “SPF "1KZ ; CNF 300MZ ; SRQ 1"
STATUS @SPA:S

PROCESS EVENT GSRQ" @01, 02"
START GPIBSRQ

CONNECT EVENT G5RQ

DO

I

LOOP

END

140
e 150
® 160
170
180
190
200
210
220
s 230

1
PARACT GPIBSRQ URGENCY 50
COM SPA
DO
PRINT "Next status value?”
WAIT EVENT GSRQ
STATUS @SPA ;S
PRINT "STATUS=":S§
LOOP
END PARACT
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START Statement function on line 80:

Line 80 contains a START statement. GPIBSRQ {(to
the right of the START statement) is the name of

the interrupt parallel processing section.

Therefore, GPIBSRQ is also written to the right
of PARACT on line 150 of the parallel processing
section. If the name of the section is specified
by the START statement, the specified parallel
processing section is set to the Ready or Running
status. The main program (terminated at the END
line) and parallel processing section (from
PARACT to END PARACT) are independent programs
called program units. The processing priority

order can be specified for these units.

The priority order is specified using a numeric
value of 0 to 255 {(The smaller the value, the
higher the priority). The priority order for the

main program is internally set to 100.

The priority for the parallel processing section
is written to the right of URGENCY on line 150.

The priority in this example is 50.

Therefore, the GPIBSRQ parallel processing
section has a higher priority than the main
program. If the priority is set to 100, the
priority is the same as the main program and
URGENCY is omitted. Note that execution control
progresses from the smaller line number to the

larger one.

If a parallel processing section is specified in
the START statement with the same priority as the
main program, the specified section is set to

Ready status for execution., In this example, the

parallel processing section has a higher priority
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than the main program. Consequently, execution
control progresses from: line 80 » line 150 ~»
line 160 » line 170 » line 180.

Event wait status on line 190:

Oon line 190, the external event GSRQ cannot be
generated because the CONNECT EVENT statement on

line 70 has not been executed.

As a result, line 190 waits for the event to be

generated.

Generally, ff a program unit is set to the event
wait status, execution control jumps to the
program unit with the second highest priority.

Up to eight program units are acceptable
{including the main program). Because this
example has only two program units, control jumps

to line 90 of the main program,

Normal processing and interrupt processing:

The GSRQ event can be enabled to generate by line
90. If the GSRQ event is not generated, the next

process (from lines 100 to 120) can be executed.

If the GSRQ event is generated during this
period, the wait event status of line 190 is
released and execution control jumps to lines 200
and 210 of the parallel processing section. 1In
this way, status values can be displayed by the

interrupt.

When control is returned to line 190 by the DO
to LOOP statement, the next event is awaited and
normal processing is restarted as in the program

of paragraph 12.2.3 (1).
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(3)

Supplement to program structure and functions

including parallel processing section

Some statements required for GP-IB programming
are explained here as a supplement to paragraphs
12.2.3 (1) and (2). Refer to the Packet personal

computer operation manual for details.

. FEach program unit can be handled as an
independent program. Therefore, even when
several units use the same variable name, the
variables are processed differently. To set a
common variable between the program units,
declare it in the COM statement {as on lines 20

and 540)

. Up to eight parallel processing sections are

available (including the main program).

. The external event declaration on line 80 is
common to all program units., Set this
declaration near the first line of the first

program unit,

. The START statement on line 90 specifies the
names of the required number of processing
sections when several parallel processing

sections must be activated,

. The parallel processing section (starting with
PARACT and ending with END PARACT) should be set

next to the main program.

. A parallel processing section can be created
without the main program. For example, the main
program can be replaced by a parallel processing
section as explained in paragraphs 12.2.6 (1) and
(2).
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In other words, write the "PARACT Parallel
processing section name" before line 10 and "END

PARACT" before line 110.

For the priority order, write the "URGENCY
Numeric value" to the right of the "PARACT
Parallel processing section name", and specify
the numeric value within the range of 0 £ numeric

value 2255.

Entire program execution is not terminated at the
end of the all processing if any program unit is
waiting for execution,

For example, limit the main program loop
processing repetition time in programs of
paragraphs 12.2.3 (1) and (2}). Even when loop
processing is completed, the END line of the main
program 1is not executed because the parallel
processing section is waiting on the WAIT EVENT
line.

To prevent this from occurring, forcibly
terminate the program by using a STOP statement
(as on line 500 or 700).
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<Program unit 1: Main program?

3 External event
Name of parallel processing
ti to be activated

xternal event

Main program processing section

<Program unit 2: Parallel processing section>

‘Parallel processing
tio
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B START* statement format

START Parallel processing section name

Parallel processing section name

Note:
Parallel processing section name

Upper-case alphabetic characters, numbers, and
underlines ()} can be used. The name must begin
with an upper-case alphabetic character followed by

any number of characters.

* To restart a parallel processing section
currently in the stop status to an advance status
(Ready/Running), specify the name of the parallel
processing section currently stopped by the
currently running parallel processing section

using this statement.

| PARACT* statement format

‘Parallel processing section name [AURGENCY Numeric value

[ACHANNEL Numeric value] [AEXTENSION Numeric wvalue

A indicates a space,

Note:
Parallel processing section name

Upper-case alphabetic characters, numbers and
underlines () can be used to specify the
parallel processing section name. The name must
start with an upper-case alphabetic character

fellowed by any number of characters.
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URGENCY
Specifies the execution priority order using a
positive integer of 255 or less (The smaller the
value, the higher the priority.) (0 £ priority
order £ 255)

CHANNEL

Specifies the maximum number of files that can be
opened simultaneously in a parallel processing

section (0 é numeric value i 4: positive integer)

EXTENSION

Specifies the maximum number of the variable
storage area used by subprograms, defined-

functions, and pictures {Number: 0 or positive

integer)

* This indicates the beginning of the parallel
processing section with the execution priority
order, number of file channels, and extension

memory size.

B END PARACT* statement format

* ©This indicates the end of the parallel processing
section. If END PARACT is executed, the running

parallel processing section is stopped.
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B STOP* statement format

* If the STOP statement is executed, the program
unit containing the STOP statement, as well as
all the parallel processing sections and other

program units are stopped.

* The statement can be set at several positions in

a program unit (except the last line).

B END* statement format

* This indicates the end of a program.

* If the program consists of several program units,
END does not indicate the end of the entire

program, but only the end of the main program.

B SIGNAL* statement format

This is used in the program of <Example 2>

described later.

Internal

Note:

The internal event flag name is assigned to a

scftware (program control only) event.
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{a)

(b)

Naming event flag

Upper-case alphabetic characters, numbers,
and underlines (_) can be used to name the event
flag. The name must begin with an upper-case

alphabetic character.

Any length of event flag name is acceptable.

Combination with WAIT EVENT statement

Each SIGNAL statement must be used with a
corresponding WAIT EVENT statement of the same
event name. When N indicates the number of
SIGNAL statements, N WAIT EVENT statements of the

same event name must be executed. An internal

event is terminated when it is received by a WAIT

EVENT statement.

The SIGNAL statement generates an internal event
with the specified event flag name to release the
other parallel processing section (waiting for

same internal event flag name at WAIT EVENT) and

to set it to an advance {ready/running) status.
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<Example 1>

Convert program of <Example 2> in paragraph 12.2.2 to

a parallel processing program (single sweep

measurement) .

10

20

30

40

50

60

70

80

30
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
380
400
410
420
430
440
450
460
470

COM  MEANSFLAG, INT MAG (500)
LET SPA = 10t

DCL @1

WRITE @SPA : “SPF 1KZ ; CNF 300MZ*
WRITE @SPA : “TRG 4*

b ———— SRQ Event— —— — -~ — — — —

STATUS @SPA:S! Dummy SRQ reset
PROCESS EVENT GSRQ"@01,02"Y ... ... i, Event declaration
START GPIBSRQ! . e Activates GPIBSRQ Biock

!
Pk sk kAT AC| |RENENT  *rededhh ko ke kR s se s
f

CONNECT EVENT GSROQ! . e, Enables GSRQ Event

LET MEANSFLAG=0
WRITE @SPA: “SRQ 1"
WRITE @SPA: "TRG 5"
]
DO  UNTIL MEANSGLAG=1
LOCP
l———— Measured Resuf———————
WRITE @SPA: “BIN 1"
WRITE @SPA: “XMA? 0,501"
MAT READ @SPA USING"WH" : MAG
FOR K = 0 TO 500

PRINT USING“#### - ## dBm"” : MAG (K )/ 100
NEXT K
STOPT Stops parallel block execution wait
END
!
!***GPJB SRQ interrupt routine******k***********t*ttt
|
PARACT GPIBSRQ URGENCY 50

COM  MEANSFLAG

|

DO

WAIT EVENT GSRQ
LET MEANSFLAG=1
LOOP
)

END PARACT

TAN
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The program in the previous page is explained

below.

1.

The program up to line 120 is the same (except
line 10) as the program shown in <Example 2> of

paragraph 12.2.2.

COM MEANSFLAG, INT MAG (500) on line 10 declares
variables common with line 400 so that the
variables MEANSFLAG and MAG(500) can be used with
the same contents in the main program and

parallel processing section.

If parallel processing section GPIBSRQ is
specified on line 130, execution control jumps to
parallel processing because the parallel

processing section has the higher priority.

Because the GSRQ event has not occurred, it is
awaited at line 430. Execution control jumps to
the main program and progresses from lines 140 to
250. Processing is executed between DO and LOOP

to enable parallel processing during a sweep.

The contents of MEANSFLAG are set to 0 by line
210 until the GSRQ event occurs. Therefore, line
250 continues loop processing until the MEANSFLAG

value is set to 1.

When the MS2601A issues a service request, line
430 is released from the event wait status, and

the MEANSFILAG value is set to 1.

When the MEANSFLAG value is set to 1, the loop
processing of main program lines 250 and 260 is
terminated. Execution control is passed to line

280 to read and print the measured values.

12-31



After MEANSFLAG is defined as 1 in step 5 above,
the parallel processing section waits for the

GSRQ event again. Steps 5 to 7 are repeated.

In the above status, execution control jumps to
the main program without executing END PARACT

each time the GSRQ event occurs.

If line 340 of the main program does not contain
a STOP statement, the parallel processing section
continues running due to steps 7 and 8. As a
result, END on line 350 of the main program is
not executed. To terminate execution of the
entire program, a STOP statement is set on line
340 to measure MAG once by executing a single

sweep.
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<Example 2>

Parallel processing of internal and external events

(Applies to previous <Example 1>)

10
20
30

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
450

COM INT MAG(500}

LET SPA =101

[——————— Initialization— — = = — — — — —
IFC @t

DCL @

l————————— Device set—— ———~— === — =

WRITE @SPA ; “SPF 1KZ; CNF 300MZ”
WRITE @SPA: "TRG 4"

b= SRQ Event—————— ===

STATUS  @SPA S Dummy SRQ reset
PROCESS EVENT GSRQ"@01,02"Y ... .. Event declaration
START GPIBSROQ! .. i, Activates GPIBSRQ Block

|
|**************MEASUREMENT****t*********t***tt*t**

!
CONNECT EVENT GSRQ! ... Enables GSRQ Event

WRITE @SPA: “SRQ 1"
WRITE @5SPA: “TRG 5"
!

WAIT EVENT MEANSFLAG

fb——————— Measured Result——————=—
WRITE @SPA: "BIN 1"
WRITE @5PA: “XMA? 0, 501"
MAT READ @SPA USING "WH" : MAG
FOR K=0 TO 500
PRINT USING "#### . ## dBm" : MAG(K)/100
NEXT K
ST O e Stops parallel biock execution wait
END
1

]tt!GP}B SRQ Interrupt routine*ti’*********t**i***"***
1

PARACT GPIBSRQ URGENCY 50
1

!
DO
WAIT EVENT GSRQ
SIGNAL MEANSFLAG
LOQOP
!

END PARACT

Main program
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The WAIT EVENT MEANSFLAG function is equivalent
to that of line 250 in <Example 1>. In other words,
the wait status continues until the internal event
MEANSFLAG occurs. The internal event occurs when the
MS2601A issues a service request and line 420 is
released from the wait status. MEANSFLAG (named by
the SIGNAL statement on line 430) is the internal
event name. Executing the SIGNAL statement generates

the internal event MEANSFLAG.

This releases 1line 240 from the wailt status.
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<Example 3>

Parallel processing program to measure difference

between PEAK and NEXT PEAK levels

Set 20 frequencies from 50 MHz to 1000 MHz in steps of

50 MHz and measure the level differences using a

synthesized signal generator (SSG).

(i) Preparations

Explanation

Program function

The program displays the values measured during the
previous sweep on the CRT before SRQ = 1 is output
(that is, during the current sweep).

The CRT display contents are also output to the
printer when the measurement is completed at 1000
MHz.

Program purpose

Programs described so far execute interrupt
processing but only wait at WAIT EVENT during a
sweep,

This program displays the previcus sweep results on
the controller CRT by operation of the other parallel
processing section CRT-DISP during current sweep.

External synthesized
signal generator
(85G) program code

The following tentative codes are assumed for
convenience. When actually using a signal generater,
refer to the Signal Generator Operation Manual to be
used for the program codes.

Center frequency ........ceses FRAL
Step SIiZ& i reencererssonre FIAf
SLEEE UP e vt cvcesnnavorrasans IU

(ii) MS2601A program codes to be used

o CENTER FREQ

e STEP SIZE

e STEP UP

e PEAK SEARCH

e NEXT PEAK

e ZONE WIDTH(SPOT)

CNFAT e SINGLE SWEEP TRGL 4
FSSAT e SINGLE START TRGALS
FUP ¢ ASCIT 2% 8iicn  BINAO
MKSL @ o LEVEL read out MKL?
MKS2 1 e SRQ ON SRQA41
MKWA @
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(iii) Program configuration in program units

<Main program> <GPIBSR{ parallel processing section?
.................................................. - g P L P P

i
i
§
3
i
1
1
i
i
i
i
i
i
!
i
1
1
i

©

See lines

Start the sweep. 390 to 470.

230 WRITE @SPA: "TRG 57 !

When
SRy = 1,
\ internal event
Wait for an internal event MERNSFLAG
during the sweegp. generated

i
i
i
i
1
i
i
i
1
;
:
;
;
;
i
i
240 WaAIT EVENT MEANSFLAG !
1

Y
Read the level difference after the
sweep completion and store it in an

array.
See lines 250 to 330.

<CRT-DISP parallel processing section?

490 PRRACT CRT-DISP

i
1

1

1

| '

i

1 .

: wWait for internal event ER-END.

620 WAIT EVENT R._END

Y

Generate the internal event to dis-
play the measured results on the CRT.
340 SIGHAL R-END

Set the next measuring freguency.

360 WRITE @SSG: "0~

650 LET K=K+1
1 660 PRINT LEVEL{K)

Is this
the last
frequency?

Is this
+the last
freguency?

Process the execution wait status of
the GPIBSR{ parallel processing section
and then terminate executicn of the
entire program.

S70 STOD

wWait to display level at the last

frequency on the CRT. e
380 END




(iv) Program explanation

10
20
30
40

50 !

60
70
80
90
100
110
120
130
140
150
160
170
180

COM LEVEL (20), SPA

LET SPA =101 .. e Spectrum Analyzer address
LET 9SG =103 1 L e e Signal Generator {(SSG) address
CLEAR

l———————————— Device set————————————

IFC @

DCL @1

WRITE @SPA: “STF 10MZ; TRG 4; MKW 1°

WRITE @SPA: “SRQ1”
WRITE @55G:"FR 50MHZ, FI 50MHZ , OL—10DBM”

STATUS @SPA 8! i

PROCESS EVENT GPIB* @01,02" ... .. ... ... ..ot

.. Dummy SRQ reset

GPIB event declaration

START GPIBSRQ! .. . e Activates GPIBSRQ BLOK
START CRT_DISP . e Activates CRT_.DISP BLOK

CONNECT EVENT GPIB .. o
!

Enables GPIB Event

70: Sets CF = 1100 MHz, SPAN =
NORMAL marker to the center

initialization

2.2 GHz, and

of the CRT at

80: Sets SF = 10 MHz, single sweep mode

90: Sets MS2601A SRQ ON

100: Sets start frequency of signal generator =

50 MHz; frequency step size

= 50 MHz

150: Program execution control jumps to line 330

because the parallel processing section

GPIBSRQ has a higher priority than that of

the main program.

160: When the parallel processing section GPIBSRQ
is waiting at WAIT EVENT GPIB on line 430,

program execution control jumps to this line

160 and activates the parallel processing

saection CRT-DISP.

170: Validates GPIB event

To line 190
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190 1 *rxxxkaxnxxxxx\EASUREMENT LOOP***rExxkkdkxkH Rk k XK NN K K%
200 LET K=0

200 FOR J =50 TO 1000 STEP 50

220 LET K=K +1

230 WRITE @SPA: "TRG 5" 1
240 WAIT EVENT MEANSFLAG

250 WRITE @SPA:"MKS 0" ! ... ... ..., PEAK SEARCH : READING LEVEL
260  WAIT DELAY .2

270 WRITE @SPA:"MKL?"1 ... ... PEAK SEARCH : READING LEVEL
280 READ @SPA:L1

290  WRITE @SPA: "MKS 1"V ... ... . . .. ... SPOT, NEXT PEAK , READING LEVEL
300 WAIT DELAY .2

310 WRITE @SPA: "MKL?"! ... i SPOT, NEXT PEAK , READING LEVEL
320 READ @SPA:L 2

330 LET LEVEL(K)=L1-L2T ... .. LEVEL DIFFERENCE BETWEEN PEAK AND NEXT PEAK
340 SIGNAL R_END

350 !

360 WRITE @S5G : "1U" 1 FREQUENCY STEP UP (S5G)
370 NEXT J

380 END

240: Waits for GPIB event (internal event MEANSFLAG at

line 450)

Because the main pregram and parallel processing

section GPIBSRQ are in the wait status during

this period, program execution control Jjumps to

parallel processing section CRT-DISP (activated
at line 160}). Then control waits at WAIT EVENT

R-END at line 620 until internal

occurs at line 340.

event R-END

340: Event R-END occurs. Then the contents of LEVEL

(1) on line 330 are displayed on

the CRT by the

PRINT statement on line 590. Finally contrel

waits at line 620 again,

360: Execution control jumps to this line again and

steps up the center frequency of

MHz. Then control waits at line

the SSG by 50
240 again.

The above procedure is repeated until J = 1000

and k = 20,
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When LEVEL (20) at the last execution of Iine 330

is calculated and SIGNAL R-END on 1line 340 are

executed, the following states occur:

1. Parallel processing section CRT-DISP...Running
2. Parallel processing section GPIBSRQ... Ready

As a result, END on line 380 of the main program
is not executed even after the FOR to NEXT loop (from
lines 200 to 370) is completed unless the above two

parallel processing sections are executed.

390 !

***********GPIB SRQ Fnterrupt rou-tine******************

400 PARACT GPIBSRQ URGENCY 50

410
420
430
440
450
460

COM LEVEL (20), SPA
DO
WAIT EVENT GPIB
STATUS @SPA Sl e Dummy SRQ reset
SIGNAL MEANSFLAG
LOOP

470 END PARACT

480 !

***********CR‘I‘ DlSPLAY DUR'NG SWEEP********************

490 PARACT CRT-_.DISP

500
310
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690 !

COM LEVEL(20), SPA

PRINTER IS @0

LET N=1

GO SUB 590 1 ottt 18T (CRT OUTPUT)
PRINTER IS @117

LET N=0

GO SUB 590 | 2ND (PRINTER QUTPUT)

STOP
1
LET K=0
FOR J1=50 TO 1000 STEP 50
IF N=1 THEN
WAIT EVENT R_END
ELSE
END IF
LET K=K+ 1
PRINT USING “#### MHz Level difference = ### . ## dB"” . }, LEVEL{K)
NEXT |
RETURN

700 END PARACT

12-39




Parallel Termination of
processing i
- entire program
section CRT-DISP .p d
execution by

® CRT display STOP on line
J=1000 completed 570

Main program

Waiting

K =20 Parallel
processing ® Printer output
section completed
GPIBSRQ

B First, executing line 530 and subsequent lines
(J=50 = 1000, k=1 - 20) causes the measured
results to be displayed on the CRT even during a
sweep using the three parallel processing

sections' functions (including the main program).

B Second, executing line 560 and subsequent lines
(J=50 - 1000, k=1 - 20) causes the contents of
array variables LEVEL (1) to LEVEL (20) to be
printed on the printer. Finally, STOP on line

570 is executed to terminate the entire program.
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(v) General Program

10 COM  LEVEL{20),5SPA
20 LET SPA =101 i Spectrum Analyzer address
30 LET SSG =103 1 L e Signal Generator {SSG) address

40 CLEAR

8 - ——————————— Device segt————~————————
60 IFC @1

70 DCL @1

80 WRITE @SPA ; "STF 10MZ; TRG 4; MKW 1"

90 WRITE @SPA: "SRQ 1"

100 WRITE @55G:“FR 50MHZ, FI 50MHZ, OL—10DBM”

110 |

120 —m—-————=——— == GPIB SRQ Initialization—————=~——————

130 STATUS @SPA 1 Sl i Dummy SRQ reset
140 PROCESS EVENT GPIB" @01,02" .. ... . s GPIB event declaration
150 START GPIBSRO! . i i et i Activates GPIBSRQ BLOK
160 START CRT _DISP .. i e e ns Activates CRT_DISP BLOK
170 CONNECT EVENT GPIB ... e Enabies GPIB Event
180 !

190 ! **************MEASUREMENT LOOP************************

200 LET K=0

210 FOR J=50 TO 1000 STEP 50
220 LET K=K+1

230 WRITE @SPA: "TRG 5" | . e SIGNAL SWEEP START
240  WRITE EVENT MEANSFLAG

250 WRITE @SPA: "MKS 0"! ... .o ... PEAK SEARCH ; READING LEVEL
260  WAIT DELAY .2

270 WRITE @SPA:"MKL ?"1 ... e, PEAK SEARCH ; READING LEVEL
280 READ @SPA: L1

290  WRITE @SPA:"MKS 1*! ... ... ... ... .. .... SPOT, NEXT PEAK, READING LEVEL
300  WAIT DELAY .2

310 WRITE @SPA:“MKL?"! ... .. ... ..., SPOT, NEXT PEAK, READING LEVEL
320 READ @SPA:L 2

330 LET LEVEL(K)=L1=L2! .... LEVEL DIFFERENCE BETWEEN PEAK AND NEXT PEAK
340  SIGNAL R_END

350 I

360 WRITE @SSG: "L o FREQUENCY STEP UP (SSG)
370 NEXT J

380 END

3gQ | **kx**xk*x**GPIB SRQ iNterrupt routing* XXX XX KKK R kN *
400 PARACT GPIBSRQ URGENCY 50
410  COM LEVEL(20),SPA

420 DO

430 WAIT EVENT GPIB

440 STATUS @SPA IS e Dummy SRQ reset
450 SIGNAL MEANSFLAG

460 LOOP

470 END PARACT
480 | ***********CRT DISPLAY DURING SWEEP*****'k**************

490 PARACT CRT_DISP
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500 COM LEVEL (20}, SPA

510 PRINTER IS @0

520 LET N=1

530 GO SUB 590 1 oot e e 1ST (CRT OUTPUT)
540  PRINTER IS @117

550 LET N=0

560 GO SUB 590 ! . 2 ND (PRINTER OUTPUT)
570  STOP
580 !

590 LET K=0
600 FOR J=50 TO 1000 STEP 50

610 IF N=1 THEN
620 WAIT EVENT R_END
630 ELSE

640 END IF

650 LET K=K +1

660 PRINT USING “#### MHz Level difference = ### . ## dB" 1), LEVEL(K)
670 NEXT |

680 RETURN

690 !

700 END PARACT
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APPENDIX A

UNIVERSAL ASCII* CODE TABLE

7 0 0 0 0 1 ! 1 1
B B6 0 0 1 1 1] 0 1 1
B5 0 1 0 | 0 1 0 1
NUMBERS A
BITS CONTBOL SYMBOLS UPPER CASE LOWER CASE
B4B3B2RB1
[ 20 40 60 100 120 140 160
00 00| NUL | DLE SP D @ P . p
0 olio 16| 20 az|30 4840 64150 80{60 96 ] 70 112
1 GTL|z1  LLO|41 61 101 121 141 181
c oo 1| SOH | DCH ! i A a q
1 11t . 1728 33131 8(n 65(51 B1|61 87|11 113
2 22 42 62 102 ) 122 142 162
001 0| STX | DC2 ” 2 B R b r
2 2[12 18122 34|22 50§42 66|52 82162 98 | 72 114
3 23 43 63 103 123 143 163
0011} ETX | DC3 # 3 C 3 c S
3 3f13 19823 3533 51]43 67/53 B3| 63 99171 115
4 SDC| 24 DCLi44 54 104 124 144 164
o 100| EOT | DC4| S 4 D T d t
4 414 20| 24 36134 52|44 68|54 84|64 100 | 74 116
5 PPC|25  PPU|45 65 105 125 145 165
010 1] ENQ | NAK % 5 E U e u
5 5|15 21|25 37|38 53|45 69(55 85| 65 101 | 75 117
3 26 45 63 108 126 146 166
0 110| ACK | SYN & ) F v f v
6 6|16 22|26 38|36 54l46 70{56 86|66 102 | 76 118
7 27 a7 67 167 127 147 167
0111 BEL | ETB 7 G w g w
7 7|17 23|27 3937 55147 71|57 87167 103§ 77 119
10 GET|ap spE|s0 70 110 130 150 170
1000 BS CAN ( 8 H X h X
8 8|18 24|28 4038 56148 72|58 gslee 104 |78 120
11 TCT|31 SPD| 51 71 111 131 151 171
1001 HT EM ) 9 I Y i y
9 9l19 25| 2¢ 4139 57)49 73159 89|62 105 |79 121
12 32 52 72 112 132 152 172
1010| LF SUB 4 J Z j z
A 10014 28|24 1234 SBi4A T415A 90| 6A 106 {74 122
13 a3 53 73 113 133 153 173
1011] VT | ESC| =+ ; K C K {
B 1118 27|28 4313B - 59]4E 75|58 81| 6B 107 | 78 123
14 34 54 T4 114 134 154 174
1 1 00| FF FS . < L N o] |
c 12410 28| 2¢ 44)ac §0/4C 76|5C 021 6C 108 | 7¢ 124
15 35 55 75 115 135 155 175
1101| CR GS - = M ) m }
D 13]1D 25| 2D 4513D 614D 77|50 o3| 6D 108 | 7 125
15 26 56 7% 11% 136|158 176
1110} SO RS . > N A n ~
E 14|1E 30| 2E 46 |3F 62[4E 78|5E 94{6E 110l 78 126
17 a7 57 77 UNL|137 137 INTE157 177
1111 S us 7 0 - 0 RURDUT
F 15{1F 31§ 2F 4 47 |3F §3f4F  7T9|5F 85| 6F 111 ‘IF(DELi)zT
Address Universal Listen Talk Secondary address
command command addrless address or command
KEY * American Standard Code for Information Interchange
octal|25 PPU| GP-IE code
NAK ASCII character
bhex 15 21 dacimsl




APPENDIX B

BI1T ALLOCATION INDICATING CAUSE OF GP-IB INTERFACE INTERRUPTICON
ON PACKET PERSONAL TECHNICAL COMPUTER

Bit number Cause
0 Set to controller
1 Detected EOI

Interruption generated when Packet personal
computer is controller and neither talker nor

listener
2 Received SRQ
3 Change in remote/local condition
4 Received MTA
5 Received MLA
6 Received GET
7 Received device clear
8 Received IFC
9 ~
10 -
11 Parity error generated during data reading
12 MLA/MTA released
13 -
14 -
15 -




APPENDIX C

IEEE STANDARD PROPER ABBREVIATION INDEX

A

Address Command

Accept Date State
Addressed Command Greop
hccepter Ready State
Address

Accepter Handshake
Accepter IDle State
Accepter Not Ready State
Affirmative Poll Response
State

Attention

Accepter Wait for New cycle
State

C

Controller
Contreller
Controller
Contreoller
State
Controller
Controller
Wait State
Controller Standby State
Controller Service not
Reguested State

Controller Parallel Poll
State

Controller Service
Reguested State

Controller Synchronaus Wait
State

Controller Transfer State

D

Data Byte
Data Accepted
Data Vvalid
Device Clear
bevice Clear
Device Clear
Device Clear
Device Data
Data input/output

Device Trigger

Device Trigger Active State
Device Trigger Idle State

Active State
Addressed State
Active Wait

Idie State
Parallel Poll

Active State
Idle State

END
ECI
ECS

GET
GTL
gts

IDY
IFC
ist

E

End
End Or Identify
End of String

G

Group execute Trigger
Go to Local
go to standby

Identify
Interface Clear
individual Status

L

Listener

Listener Active State
Listener Address

Listener Addressed State
Listen Address Group
Extended Listener

Listener Idle State

Local Lock Qut

Local State

Listen only

Listener Primary Addressed
State

Local Poll enabled
Listener Primary Idle State
Listen

Local with Lockout State
Local unlisten

M

My Listen Address
My Secondary Address
My Talk Address

N

new byte available
Not Data Accepted



NPRS - Negative Poll Responce
State
NRFD Hot Ready For Data
NR e Numeric Representation
NUL e Kull Byte
Q)
0SA - Other Secondary hddress
OTA Other Talk Address
F)
PACS - Paraliel Poll Addressed to
Configure State
PCG - Primary Commandé Group
pOf ----- Power-cff
pon e Power-on
PP e Parallel Poll
PPAS - Pparallel Poll Active State
PPC - Paraliel Poll Configure
PP e Parallel Poll Disable
PPE - Paraliel Poll Enable
PPIS - Paraliel Poll Idle State
PPR1~g -~ Paraliel Poll Responsel ~ 8
PPSS . Parallel Poll Standby State
PPU o Parallel Poll Unconfigure
PUCS - Parallel Poll Unaddressed
to Configure State
R
rdy - ready for next message
REMS - Remote State
REN - Remote Enable
RFD - Ready For Data
RL - Remote Local
rPP e reguest Paraliel Poll
RQ@S - Request Seervice
P'SC e request system Control
TSV e reguest service
rtd e return to local
RWLS - Remote With Lockout state
S
SACS - System Control Active State
SCG Secondary Command Group
soC - Selected Device Clear
sSDYsS Source Delay State
SE - Secondary Message
SGNS - Source Generate State
SH Source Handshake
SIAS - System Control Interface
lear Active State
sic - Send interface clear

Source IDle State

System Control Interface
Clear Idle State

System Control Interface
Clear Not Active State
Source Idle Wait State
System Control Not Active
State
Serial
Serial
Serial

Poll Active State
Poll Disable

Pcll Enable
Serial Poll Idle State
Serial Poll Mode State
Service Reguest

System Control Remcte
Enable Active State

Send remote enable
Systém Control Remote
Enable ldle State

System Control Remote
Enable not active State
Service Regquest
Service Reguest
Status

Status Byte
Source Transfer State DAV
to Low

Source Wait for Rew cycle
State

System Control Active State

T

State

Talker

Talker Active State

Talk Address

Talker Addressed State
Talker Addressed Group
take Control asynchronously
take Control synchronously
Take Control

Extended Talker

Talker Idle State

talk only

Talker Primary Addresed
State

Talker Primary Idle State

U

Uniline Message
Universal Command
Universal Command Group
Unlisten

Untalk



(1)

APPENDIX D

OPTIONAL ACCESSORIES

MP640A Branch

The MP640A Branch is used for branching part of the
transmitted signal when measuring the spurious
characteristics, etc. of a transmitter with a measurement

receiver.

Since the attenuation frequency characteristic is flat
from DC to 1700 MHz, it is useful when the frequency

characteristic must be considered during measurement.
Note:

The maximum allowable power is lé W.

Quasi-load

Output terminal

Attenuated
output
terminal
Frequency range Dc to 1706 MHz
Input/output 50 # (N-type connector), VSWR £1.2
terminals
Attenuation
(at attenuated 40 t1 dB at 100 MH=z
output terminal)
Attenuation Dc to 300 MHz range: *0.5 dB
frequency 300 to 1000 MHz range: 1.0 dB
characteristic 1000 to 1700 MHz range: #*1.5 dB
Insertion loss Dc to 300 MHz range: <£0.2 dB

300 to 1000 MHz range: <0.5 dB
1000 to 1700 MHz range: £1.0 dB




(2) MPS520A/B/C/D CM Directional Couplers
These couplers are used to measure the fundamental
wave power and spuriocus power in VHF and UHF coaxial
cables.
T s
= 50 B
T t
e Jd.D
S 40 [T :E\\
-~ .
D R N
2 A TS T
- 3 -..__;__ - L
~
0,0 20
g 4
8%
020 30 50 100 200 300 500 1000 2000
Frequency (MHz)
Coupling Attenuation Characteristics
Model MP520A4 MP520B MP520C MP52CD
Fregquency range 25 to 25 to 25 to 100 to
range 500 MHz 1000 MH=z 500 MHz 1700 MHz

Characteristic

75 Q (NC connector)

50 2 (N connector)

impedance

Coupling Approx. 38 dB Approx. 46 dB Approx. 40 B Approx. 28 dB
attenuation at 100 MHz at 100 MHz at 100 MH=z at 1000 MHz
Directivity 220 dB

Termination 50 &, VSWR: §1.07

Application compeonent {(for MP5204/B)

Coaxial adapter

NC~-P-F=-J and NC~P+M-J




(3) MPS526A/B/C/D/G High-Pass Filters

When measuring spurious signals using a measuring

receiver, eliminate the fundamental wave with a high-pass

filter to prevent excessive input from causing internal

spurious emissions in the measuring equipment and to

simplify measurement.

The MP526A/B/C/D/G High-Pass Filters are directly

connected to the input connector of the measuring equipment

for harmonic measurements in the mobile radio frequency

range.

Select the most suitable filter from the five types

available according to the desired frequency range.

(32)7 K

D

=

< 30

2

2 Passband

&8

<

3
2
Attenuation band 102xle
— (300 MHZ)
1 GHz
Frequency 1.7 GHz
Specifications
Model MP5S26A MPS26B MPS26C MP526D MP526G

Frequency band of the
communication eguipment 60 MHz 150 MHz 250 MHz 400 MHz 27 MHz
Aftenuation band 50 1o B0 MHz 120 to 190 MHz 200 to 300 MHz 335 to 520 MHz 26 tc 30 MHz
Cut-off frequency {ic) 100 MHz " 240 MHz 400 MHz 870 MHz 52 MHz
Attenuation =50 dB al 70 MHz £ 50 dB at 170 MHz =50 dB at 280 MRz 250 dB at 470 MHz =45 dB at 28 MH2z
characteristics =30 dB at 80 MHZz =30 dB at 190 MHz £30 dB at 300 MHz =30 dB at 520 MHz =30 ¢B at 30 MHz
Passband =(1.02 x ¢}, £1GHe, £1.7 GHz in MP526D, =300 MHz in MP526G
Insertion loss =2 dB in passband

Characteristic impedance

50 0 nominal, connector: type N

Ambient temperature,
rated range of use

0° to 45°C

Dimensions and weight

48H x 51W x 138D mm, =400 g




(4) MP614A 50 2 <+ 75 & Impedance Transformer

The MP614A is used toc match impedances when the

impedance of the circuit under test is 75 .

Frequency range: 10 to 1200 MHz

Connector: 50 §# side N-P
75 §§ side NC-J

Insertion loss: il dB (2600 MHz)
<1.5 dB (>6G0 MHz)



(5) MP612A RF Fuse Holder

When testing equipment such as mobile radios that use

an antenna connector for both transmitting and receiving

with a spectrum analyzer or similar device, an incorrect

operation or connection may damage the internal components

of the measuring device.

The RF protects measuring devices by preventing such

problems.

Freguency range

Dc to 1000 MHz

Impedance

50 Q unbalanced, VSWR: <1.2 {(terminated by 50 {I)

Connector

N-P and N-J

Insertion loss

<0.5 dB

Rated power

+17 dBm (terminated by 50 @)

Fuse rated power

>+35 dBm {terminated by 50 )

Ambient temperature,
rated range of use

0° to 45°

Dimensions and weight

21¢ x 65 mm, <110 g




(6) MP752A/B Reflectionless Termination

The MP752A/B Reflectionless Termination has an

excellent VSWR over the dc to 12.5 GHz frequency range, and

is for use with 50 {! coaxial systems.

The connector is an

N-type plug for the MP752A and an N-type jack for the

MP752B.

Model VSWR Allow— Impedance Con- Ambient Dimensions
able nector temperature, and weight
DC to B8 to input rated range
8 GHz 12.4GHz power
MP752A 1.15 1.20 2W# 50 R N-type 0t to 50°C 214 x 48mm,
plug <80 g
ME752B 1.15 1.20 N-type 19¢ x 50mm,
jack <80 g

* Tegt freguency: 1 GHz



(7)

(8)

Cables

Name Description

Coaxial cable N-P+5D-2W*N=-P
0.5m, 1m, 2 m

I/0 port cable 36 pins - 36 pins
2 m

GP-IB cable 24 pins - 24 pins
l1m, 2 m

PMC BS32C1-A-30

SRAM-type plug-in memory card (PMC)

for MS2601A

external memory with 32 kbyte memory capacity

N PMC

Dimensions: 3.5H x 85.6L x 54W mm

Connection method: Side-hole electrode connector

SRAM

Storage capacity : 32 kbyte

Power source : Built-in backup battery



(9) Rack Mount Kit

Parts List

No. Description Qty.
1 Plate 2
2 Sub panel 2
3 Sub chassis 1
4 Front handle 2
5 Rack flange 2
6 5NPS14S7+SW+WB 6
7 5HRPS16S3 4
8 5FPS16S7 6

Note:

Remove the trim tapes and the feet before rack mounting

A-12



APPENDIX E

PACKET V PERSONAI TECHNICAL COMPUTER




Maint unit

Proguzi name

Packel Vr (MTI201A) Pacee! Vn (MZ12024) Facke' V= (MZ12034)

rem
CPU EB00D (ciocx irequency B MHZ}
ROM A2 KB
512 KB (no-wai)
RAM 14 MB maximum
Memory {wilh expansion box, 1 clock wai adced)
. o
vRAM - 16 KB lor coaracies
CMOS RAM 1 K x4 bis (bahiery backup)
jnleriace Separale video oulbuls (one connector tor bolth color and MonoChrome Cisplays)
Resolution 640 x 400 ools

Character lonts

Alphanumenc €x 10 dots

Characier screen

B0 characiers x 25 hnes

Display lunctions
(Grapnics screen

» Page moce 4 soreens (can be supenmposed)
* RGB! mode 1 screen
Both characler and graphics screens can be supenmposed.

Monochrome gisplay

16 gradations

» RGBI moge: 15 colorg

Colors » Page mode: 2 colors (ior each graphics screen) H
Clock Year / month | day / hout | minute / second / day-ol-week :
oc (cacked up by a hthwm batlery Jor longer than 7 years)
Tmer | 10 ms resoiunon ’
Courter | 1 s resoiumon
Frequency: 200 Hz 10 15 kHz
Tone generaior Duratgn: 2 ms 10 32767 s
Volume comrol O to 30 @3 (relatve value) with tnad and noise generalors
Ausxilary storage + Dne 35° lioppy oisk orve (54D KS)| » One 357 harg disk onve (20 MB) = One bubbie cassete onve (12B KB)
Y g (Anomional drive s available as coupn )l « One 357 Uoppy disk onve (640 KB)| « One bubtve memory board (512 K8)
Expansion sitts 2 siors (VME bus ype)
Operanng Temperature | 5°1045°C T 00w s0°¢ _
condilons Moty 2090 10 80% (RO coNdensalon)
B510 132V or 170 10 250 V. 47 10 §3 Hz
Power
130 VA | 170vA | 150V
Dimensions 132.5H x 350W x 2000 mm
Waight BSkp 100 kg | gokg
Agomiong! 3.5 Loppy Ousk Onhive
Opton 01 5D HE) J—
Gplion 03 1 M3 RAM
CRT display
Brogunt na | - i ms sy
e Tfoguct name Monpchiome O:splay mondor (MT3801A) { Coior chsptay monnor (MI3B0ZA}
Scieen size 12 inches | 12 incnes
Color | amper I 15 colors (RGBI
Resolunon 640 oots (honzoniall x 200 gois (vemical)
T 0% 15 207 (venical)
Swvel = 4%% [horizoniall
Honzoniat syns freguency 24 B3 kHz2 -
Verucal syng. irequency 564 Hz
Opetanng Temperaiure 0° 1o 50°C [ 5210 45°C
conotions Humigily 209015 BO% (no CongEnsanhcn)

Fower consumolion

B5 10 264 V. <50 VA 80 1o 130V or B0 1o 250 W <100 VA

Dimensions

34¥H x 326W x 3E€30 mm

Weight

S kg { 11.2 kg




APPENDIX F

MH(0O37A BCD CONVERTER

Interface

GP-IB
2 primary address types; 2 ONLY mode types can be

set.
SH1, AEl1, TES, LE3, SR1, RL2, PPO, DC1l, DT1, CO

Input/output slot

Up to 8 units in any combination can be mounted
on the rear panel

Conversion of BCD code
apart from 0 to 9

Any ASCII Ccde (except CR and LF codes) can be

set respectively at the primary addresses

SRQ Mask Can be set for each unit

Checking Data monitor, switch displays, status displays,
display of input unit data line, lamp test, test
pattern and timing pulse transmission to output
unit

Units MHO38A Parallel Input Unit: 32-bit TTL

MHC39A Parallel Output Unit: 32-bit TTL
MHC44A Parallel Input Unit: 20~bit photocoupler
MHO54A Parallel Output Unit: 16-bit relay contact

A-15



APPENDIX G

M$010A MULTIFUNCTION SELECTOR

Item Specifications
Slot units 23 slots, multiple slots used according to the
kind of unit
Interface GP-IB

SH1, AH, Té, L4, SR1, RL1, PPO, DC1l, DTO, CO

Channel combination setting

60

Cocllection data setting

€0

Self-check function

SELF TEST key, executed when power turned on




Number of Common
Frequenc ion Return Crosstalk Passhand
Model channels ¢hannel q Y Impedance Inscrtio . .
Iange loss loss attenuation | naise
{connector) {connector)
s ] DC~E50 kHz = 100da
MHISEA (HR10- presesmmrmnrent - 75 {} BaL £ 0.2dB 2135d8 TTeetTIIIItTTTl £ —120dBm
{57-40500) -
10R-128) 650 kHz~2 MHZ 2 9048
6 1 D650 kHz £ 100d8
MH357A ( > (RRED- T 110 2 BAL 2 0.2dB 235dB protearermerers % -~ 120dBm
£7-40500) - B
10R-125) 650 kH2~2 MHz Z90d
6 1 OC~650 kHZ 210048
MH3584 . [T 3 R A 1352 BAL < p2ds 23548 rrermmrerrmrttl £ —20d8m
(57-40500 - =
10R-125) £50 kHz~2 MHz 0d8
6 1 DC~650 kHz 2 100d8
MH3S59A . (HR1D- TR 150 § BAL S 0248 23548 TranrTrTeertttttl £ - 120dBm
(5740500, - =
YWOR129) 650 kHz~2 MHz 90 dB
6 1
MH220A {HR10- DC~150 kHz 600 {1 BAL S 0.2d8 23548 Z115d8 S =120dBm
(57-40500)
10R-125)
6 1
MH483a ; DEC~150 kHz 75 Q UNBAL = 0248 230d8 Z80dB S = 120dBm
ANC)
(BNC)
6 1 DC~13 MH 0248 =35d8 = 11548
MH4g4A 7B (BNQ BN 13~30 MHz 75§ unBAL So3de | z130n = 105d8 & -120d8m
(SP2.50P8) ($62.5CPS v B s os-F AU PR i dr SRS S B
30~ 100 MHz £0.5de 2224ds 249548
a " DC~ 100 MKz S0.2d8 =25d8 29048
wessa | | e ceeereanean 50 1 UNBAL RO SN B < - 100 gam
(BNO) (BNO) 160~500 MHZ =0.5d8 22248 =80d8




APPENDIX H

CONNECTING TO UA-455A VIDEO PLOTTER

To connect the MS2601A to the UA-455A Video Plotter to
obtain hard copies of screen contents, use the following cable

and set the switches and potentiometers on the rear of the

UA-455A.

B Connection cable

Use a DIN-8P cable (1 m). This cable is a standard
accessory for the UA-455A.

B Switch and potentiometer settings

O S.V cv WO e 3w @ xif
R EE V.6 5L ¥ yiDEO CLOCK POLARITY
@ @ seea ext . O
O s ® v H H O xz 'I:l Ln_r L-:IJ L.:}J
VR1 2 3 SWi1 2 3

1 [—

CAUTION
Before supplying power to the UA-455A, confirm that the ac

voltage conforms to the specified rating (**Vac +10% or

-15%).
An abnormal voltage may damage the internal components of

the device.

Note:
1. Set the switches tco the black sides as shown in the

above figure,

2. The above figure shows the average setting positions

of the potentiometers.

3. Refer to the UA-455A Operation Manual for details on

fine adjustments.



APPENDIX I

MH648A PREAMPLIFIER

The MH648A is a preamplifier equipped with an input
attenuator to enhance the sensitivity of a spectrum analyzer,

field strength measuring instrument, or frequency counter.

MHB48A
. 5B oo
fm R IER wwasn — .
: e e INPUT O QUTPUT
i ) . ? E
|
. -
e T/ = —

4

E
H
:
%
H
i
;
;
i
:
S

RSB TN R 3 S T S S S SGRABSR.

Spectrum analyzer



Freqguency range 0.1 to 1200 MH=z

Gain 30 dB +1 dB: 0.5 to 800 Miz
30 4B T.'7 dB: 0.1 to 1200 Miz

(with input attenuator at 0 dB, and at 20° to 30°C)

Gain stability +1.5 &B: 0.1 to 800 MHz
+3 dB: 800 to 1200 MH=z

Noise figure <6 d8: 0.5 to 800 MHz
<8 @B: 0.1 to 1200 MHz

(with input attenuator at 0 dB)

Max. output >120 dBu (+7 dBm) {output at which the gain
decreases 1 dB)

Input attenuator 0, 10, 20, 30 4B 1.5 dB

Input/output terminals 50 &, VSWR: <2.5 {0.5 to 800 MHz), N(8) connector

Power Ac **V, 50/60 Hz, <10 VA, or

dc +21 to +30 V, <120 mA

ambient temperature,

o a
rated range of use 0° to 45°¢C
Dimensions and weight 95H x 210W x 200D mm, <3.5 kg
Accessories supplied One coaxial cord {S-SDWP+*5D2ZW-S-5DWP): 1 m

One ac power cord




APPENDIX J

MG655A SYNTHESIZED SIGNAL GENERATOR

Features
. Super-wide band : 100 kHz to 1300 MH=z

. Excellent signal purity
SSB phase noise: -133 dBc/Hz
{520 MHz, 10 kHz offset)

. High freguency-stability: 5 x 10_8/day
. High-accuracy output level: *1 dB

.  Superb modulation characteristics

.  High-accuracy, high-speed digital sweep
. GP-IB bus (standard)

. Incremental keys and memories for 100 frequencies and 10
setting conditions:

The measuring speed can be increased.



Main specifications

Carrier Range 0.1 to 1300 MH=z
frequency s
Stability 2 x 10 ~/day
Switching time <20 ms
Cutput Range -30 to 130 4Buv
level
Accuracy +1 dB (<1000 MHz, >0 dBuV)
Switching time <10 ms
Impedance 50 1, N connectoer
Signal Spurious <-80 dBc (CW mode, <120 dBuv)
purity
SSB phase noise <-133 dBc/Hz (10 kHz offset)
Residual AM <0.01% (at carrier freguency: >150 kHz)
Residual FM <70 dB (compared with frequency devia-
tion: 3.5 kHz at demcdulation band: 0.3
to 3 kHz and carrier frequency: >150 kHz)
Amplitude Modulation Internal 0.3, 0.4, 1, 2, 3 KH=z
modulation fregquency
External Lower limit fregquency: Dc or 20 Hz
Upper limit freguency: 2.5 to 20 kHz
according to carrier freguency and
modulation factor
Mcdulation factor Internal: 0% to 99%, external: 0% to 80%
Frequency Modulation Internal 0.3, 0.4, 1, 2, 3 kHz
modulation freguency
External Dc or 20 Hz toc 250 kHz

Fregquency deviation

0 to 199 kH=z

AM-FM simultanecus modulation

Possible

Powey source

**y, 50/60 Hz, <220 VA

Dimensions and weight

221.5H x 426W x 451D mm, <37 kg




APPENDIX K

MH680A TRACKING GENERATOR

The MH680A Tracking Generator is a wideband sweep signal
source used with the MS2601A or MS610B Spectrum Analyzer to
measure the transmission characteristics of various amplifiers,
filters, and circuit networks by direct observation.

Frequency range: 100 kHz to 2 GHz

Ooutput level range: -10 to 0 dBm (continuously variable)

output level frequency response: 1 dB (at 0 dBm)

Output impedance: 50 {, N-type connector



APPENDIX L

ANTENNAS AND MZ126A BAND SELECTOR

(1) Antennas
The
strength
function
MP534A/MP534B (25 to 520 MHz)
/%]
£
gt
Coaxial cable é[
L

Qption
(MB3A)

1m-4m

900-1300

MPS534 (MP651) Dipole antenna

MEOA Tripod

MP635A 80 to 1000 MHz

2500

MP635A
MB19A Tripod

following antennas enable the measurement of
and radiated interference waves by using the

of the MS2601A with digital display.

MPG51A/MP651B (470 to 1700 MHz}

Qption
(MB18A)

Coaxial cable

Option
(MBSA)

MP&36A 300 to 1700 MHz
1210

1} (MB13B)
{2} IMB19A)

80D,
(MBIA + MBI1EB} 1 m—4m '
{MB19A) 1m-37m

(MBSA)

{MB13A)

900-1300

Option
(1) {MBgA}
{2}{MB139A)

MP636A

MB19A Tripod

field
QP



0.009 to 30 MHz

MP414B Loop antenna

v

616

120

MB27A Tripod

~a

| R}

(2) MZ126A Band Selector

This device supplies band switching signal and power

to the MP414B Loop Antenna or MP415B Rod Antenna.

Antenna control signal The receiving frequency range of the MP414B cr
MP415B can be set.

Power source . Built—in batteries (SUM-2 x 10 pieces)
Battery life: Approx. 5 hrs.

External power SOUrce: 12 v, <100 mA

** Vac, 50/60 Hz
(Ac power pack, sold separately)

Dimensions and weight 55H x 208W x 180D mm
<2 kg (including batteries)

A-25



APPENDIX M

MZ144A BATTERY PACK AND MZ145B DC-DBC CONVERTER

Use the MZ144A Battery Pack or supply +12 V dc power from

an automeobile to the MZI45B DC-DC converter for outdoor

measurement.

Model

Specification

Battery pack
MZ1444

Lead accumulator: 12 V
Output voltage: +24 v, -24 V
Operation time: >1 h, {with built-in charger)

DC~-DC Converter
MZ145B

Input voltage: 12 V
Output voltage: +24 V, -24 V

APPENDIX N

MN423B/MN424B/MN425B
ARTIFICTIAL MAINS NETWORK

The EMI of a conducted interference wave can be measured

within a range of 30 MHz or less. The following artificial

mains networks

availlable.

(conforming to different national standards) are

MN423B MN4248B MN425B

Frequency range

150 kHz to 30 MHz 450 kHz to 30 MH=z 10 kHz to 30 MH=z

Tnmpedance

75 @ 50 @ 50 Q

Conformation

CISPR Pub 1 FCC Part 15 VDE 876




APPENDIX O

DEVICE MESSAGES IN ALPHABETICAL ORDER

Device message

Parameter

Control Data request Control item Item
AATAG AAT? ATTEN OFF AUTO MODE (MENU)
AATA1 AAT? ATTEN ON AUTO MODE(MENU)
AMBA@ AMB? A—-B—A OFF A,B MEMORY (MENU)
AMBA1 AMB? A-B—A ON A,B MEMORY (MENU)

WRITE MODE
AMDA @ AMD? NORMAL Ach WRITE/READ({MENU)
AMD /41 AMD? MAX HOLD Ach WRITE/READ(MENU)
AMD A 2 AMD? AVER Ach WRITE/READ(MENU)
ANTAA @ ANT? DIPOLE ANTENNA ( MENU)
ANT /21 ANT? LOG-PERI(1) |ANTENNA(MENU)
ANT L2 ANT? LOG-PERI(2) |ANTENNA(MENU)
ANTA3 ANT? LOOP ANTENNA (MENU)
ANT 2. 4 ANT? USER ANTENNA ( MENU)
ARBA@ ARB? RES.BW OFF AUTO MODE (MENU)
ARBA1 ARB? RES.BW ON AUTO MODE (MENU)
ARDA ARD? READOUT OFF |Ach WRITE/READ(MENU)
ARDA ARD? READOUT ON |Ach WRITE/READ(MENU)
ASTAQ AST? SWP TIME OFF |AUTO MODE(MENU)
ASTO1 AST? SWP TIME ON AUTO MODE(MENU)
ATB _ A-B A,B MEMORY (MENU)
ATTAG ATT? ATTEN 0dBR |ATTENUATION(MENU)
ATTA1 ATT? ATTEN 10dB |ATTENUATION(MENU)
ATTA2 ATT? ATTEN 20dB |ATTENUATION(MENU)
ATTA3 ATT? ATTEN 304B |ATTENUATION(MENU)
ATTA4 ATT? ATTEN 40dB |ATTENUATION(MENU)
ATTAG ATT? ATTEN 50dB |ATTENUATION(MENU)




(Cont.)

Device message

Parameter

Contrcl Data request Control item Item
AVBA@ AVB? VID BW OFF AUTO MODE(MENU)
AVBA1 AVB? VID BW ON AUTO MODE(MENU)
AVRAG AVR? AVERRATE 4 |AVERAGE RATE(MENU)
AVRA1 AVR? AVERRATE 8 |AVERAGE RATE(MENU)
AVRA 2 AVR? AVERRATE 16 |AVERAGE RATE(MENU)
AVR.3 AVR? AVER RATE 32 |AVERAGE RATE(MENU)
AWRA@ AWR? WRITE OFF Ach WRITE/READ{MENU)
AWRA1 AWR? WRITE ON Ach WRITE/READ(MENU)
BINAG BIN? ASCII DATA ASCII/BINARY(SPECTRUM DATA)
BINA1 BIN? BINARY DATAR [ASCII/BINARY{SPECTRUM DATA)
WRITE MODE
BMDA@ BMD? NORMAL B ch WRITE/READ({MENU)
BMDA 1 BMD? MAX HOLD B ch WRITE/READ(MENU)
BMDA 2 BMD? AVER B ch WRITE/READ(MENU)
BRDAD BRD? READOUT OFF |B ch WRITE/READ(MENU)
BRDA 1 BRD? READOUT ON |B ch WRITE/READ(MENU)
BWRA G BWR? WRITE OFF B ch WRITE/READ(MENU)
BWRA 1 BWR? WRITE ON B ch WRITE/READ(MENU)
CALAD —_— CAL ALL CALIBRATION (MENU)
CALA1 o CAL FREQ CALIBRATION(MENU)
CALA2 —_— CAL LEVEL (1)CALIBRATION(MENU)
CALA3 — CAL LEVEL (2)/CALIBRATION {MENU)




{Cont.)

Device message

Parameter

Item

Control Data reguest Control item
Cche,P CD67.P@,P1 |USER ANTENNA {FREQ DATA WRITE/READ
cD7,P CD7?/\P@,P1 |USER ANTENNA |CORRECTION FUCTOR WRITE/READ
CDTAD CDT? OFF CORRECTION DATA{MENU)
CDTAl CDT? ON CORRECTION DATA (MENU)

CMK? CURRENT MARKER POSITION
CNFAT CNF? CENTER(CF) FREQ SET(MENU)
CREL® CRE? OFF RESPONSE CORRECTION (MENU)
CREA1 CRE? ON RESPONSE CORRECTION (MENU)

RESOLUTION
CRSA® CRS? 1Hz FREQ MEASUREMENT (FUNCTION)
CRSA1 CRS? 10 Hz FREQ MEASUREMENT { FUNCTION)
CRSA2 CRS? 100 Hz FREQ MEASUREMENT (FUNCTION)
DETAQ DET? PEAK DET MODE (MENU)
DETA1 DET? SAMPLE DET MODE (MENU)
DETA2 DET? DIP DET MODE (MENU)
FDN _— STEP DOWN FREQ SET(FUNCTION)
FREQ MODE

FRQAD FRQ? CF/SPAN FREQ MODE (MENU)
FRQO1 FRQ? START/SPAN |FREQ MODE{MENU)
FSSAfF FSS? STEP SIZE FREQ SET(FUNCTION)
FUP _— STEP UP FREQ SET(FUNCTION)
INI —_— INITIAL INITIAL(SAVE/RECALL)
LSTAm —_— LIST LIST
MKCA@ MKC? COUNT OFF FREQ MEASUREMENT (FUNCTION)
MKCA1 MKC? COUNT ON FREQ MEASUREMENT (FUNCTION)
E— MKF? MAKER FREQ
 —— MKL?

MAKER LEVEL




(Cont.)

Device message

Parameter

Control Data request Control item Item
MKRZ @ MKR? NORMAL MARKER { FUNCTION)
MKRA1 MKR? AMKR MARKER (FUNCTION)
MKRA 2 MKR? MKR OFF MARKER (FUNCTION)
MKRA 3 MKR? MKR—CF MARKER ( FUNCTION)
MKRL 4 MKR? MKR—REF MARKER ( FUNCTION)
MKSA@ —_— PEAK MARKER SEARCH (FUNCTION)
MKS& 1 —_— NEXT PEAK MARKER SEARCH (FUNCTION)
MKSA 2 —_— MINIMUM MARKER SEARCH (FUNCTION)
MKSZ: 3 —_— LEFT PEAK MARKER SEARCH (FUNCTION)
MKSA 4 — CENTER PEAK MARKER SEARCH (FUNCTION)
MKSAS —_— RIGHT PEAK MARKER SEARCH (FUNCTION)
MKSAB —_— LEFT MIN MARKER SEARCH (FUNCTION)
MKSAL T —_— CENTER MIN MARKER SEARCH (FUNCTION)
MKSA 8 — RIGHT MIN MARKER SEARCH (FUNCTION)
MKWA @ MKW? NARROW ZONE MARKER WIDTH{FUNCTION)
MKWA 1 MKW? SPOT ZONE MARKER WIDTH(FUNCTION)
MKW/ 2 MKW? WIDE ZONE MARKER WIDTH(FUNCTION)
MKZ i P MKZ? ZONE MARKER POSITION(FUNCTION)
PCF E — PEAK—CF PEAK ( SIGNAL/SEARCH)

PER? PMC ERROR PMC ERROR

A~30
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Device message Parameter
Contrel Data request Control item Item
PRL PEAK—REF PEBK{SIGNAL SEARCH)
ZONE SWEEP

PSWA O PSW? OFF ZONE SWEEP({MENU)
PSWA1 PSW? ON ZONE SWEEF(MENU)
QPDLAD QPD? QP OFF QUASI PEAK(MENU)
QF‘DAl QPD? QP ON QUASI PEAK(MENU)
RBWA @ RBW? 30Hz RESOLUTION BAND WIDTH(MENU)
RBWA 1 RBW? 100 Hz RESOLUTION BAND WIDTH(MENU)
RBWA 2 RBW? 300 Hz RESOLUTION BAND WIDTH(MENU)
RBWZ 3 RBW? 1 kHz RESOLUTION BAND WIDTH({MENU)
RBWL 4 RBW? 3 kHz RESOLUTION BAND WIDTH(MENU)
RBWA B RBW? 10 kHz RESOLUTION BAND WIDTH(MENU)
RBWAAB RBW? 30 kHz RESOLUTION BAND WIDTH({MENU)
RBWA 7 RBW? 100 kHz RESOLUTION BAND WIDTH(MENU)
RBWA8 RBW? 300 kHz RESOLUTION BAND WIDTH(MENU)
RBWAO RBW? 1 MHz RESOLUTION BAND WIDTH(MENU)
RBW, 1@ RBW? 200 Hz RESOLUTION BAND WIDTH(MENRU)
RBWZ.: 11 RBW? 9 kHZz RESOLUTION BAND WIDTH(MENU)
RBW. .12 RBW? 120 kHz RESOLUTION BAND WIDTH(MENU}
RCMAm RECALL RECALL (SAVE/RECALL)
RLNAG RLN? TOP REFERENCE LINE({MENU)
RLNA1 RLN? MDL REFERENCE LINE(MENU)
RLNA2 RLN? BOT REFERENCE LINE(MENU)
RLVAE RLV? REF-LEVEL REF -LEVEL (FUNCTION)

RMK? REFERENCE MARKER POSITION
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Device message Parameter
Control Data request Control item ITtem
SCALE
SCLA®G SCL? 1 dB/div SCALE { MENU)
SCLA1 SCL? 2 dB/div SCALE{MENU)
SCLA?2 SCL? 5 dB/div SCALE (MENU)
SCLA3 SCL? 10 dB/div SCALE(MENU)
SCLA4 SCL? LIN SCALE(MENU)
SCRAD _— LEFT MOVE SCROLL(SIGNAL SEARCH)
SCRA1 E— RIGHT MOVE SCROLL(SIGNAL SEARCH)
SPD _ SPAN DOWN SPAN(SIGNAL SEARCH)
SPFAf SPF? SPAN FREQUENCY SET(ENTRY)
SPU _ SPAN UP SPAN(SIGNAL SEARCH)
STFAT STF? START FREQUENCY SET(ENTRY)
SRQ 40 SRQ? SRQ OFF SRQ
SRQ &1 SRQ? SRQ ON SRQ
SWMAm SAVE SAVE(SAVE/RECALL)
ingl W
SWP SongLe Sweep SINGLE SWEEP (MENU)
— Swp? | Sweep terminated/
Sweep in progress
SWTAt SWT? SWEEP TIME SWEEP TIME({MENU)
TENAX,Y text TITLE TITLE (MENU)
TRGA O TRG? TRIG FREE TRIGGER (MENU)
TRGA1 TRG? TRIG VIDEO TRIGGER (MENU)
TRGA2 TRG? TRIG LINE TRIGGER (MENU)
TRGA. 3 TRG? TRIG EXT TRIGGER ( MENU)
TRGA 4 TRG? TRIG SINGLE |TRIGGER(MENU)
TRGA5 TRG? TRIG START TRIGGER (MENU)
TRML B LF TERMINATOR
TRMA1 _— CR TERMINATOR
TRMAL 2 CR/LF TERMINATOR
TTLAD TTL? TITLEOEISPLAY TITLE (MENU)
TTLA1 TTL? OFF TITLE (MENU)}

A-32
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Device message

Parameter

Contreol Data regquest Control item Item
UNCAL status
—_— ucL? NORMAL/UNCAL [AUTO MODE(MENU)
UNCAL display
UNCAD UNC? OFF AUTO MODE(MENU)
UNC A1 UNC? ON AUTO MODE({MENU)
UNTA0 UNT? dBm UNIT(FUNCTICN)
UNTA L UNT? dBuv UNIT(FUNCTION)
UNTA2 UNT? dBV dBmV UNIT(FUNCTION)
UNT A3 UNT? \ UNIT(FUNCTION)
UNTA 4 UNT? dBuV{emf) UNIT(FUNCTION)
UNTAH UNT? dBpV/m UNIT(FUNCTION)
VBWA@ VBW? lHz VIDEQO BANDWIDTH(MENUY)
VBWA 1 VBW? 10 Hz VIDEO BANDWIDTH(MENU)
VBWA 2 VBW? 100 Hz VIDEO BANDWIDTH (MENU)
VBWZL 3 VBW? 1l kHz VIDEQ BANDWIDTH(MENU)
VBW.: 4 VBW? 10 kH=z VIDEO BANDWIDTH(MENU)
VBWL 5 VBW? 100 kHz VIDEQ BANDWIDTH(MENU)
VBWAL 6 VBW? OFF VIDEO BANDWIDTH(MENU)
XMAAP XMA? 2~ P@,P1 | Memory A A ch{SPECTRUM DATA)
XMB /AP XMB? L PB,P1 | Memory B B ch{SPECTRUM DATA)







ILIST Sections)

SWEEP TIME

ATTEN

RESOLN BW

MARKER

Panel key name

SWEEP TIME

ATTEN

TR

RESOLN BW
TrTTYy

| ma—
F6e 3
—

MARKER

Key
operation

MARKER
(2)

MARKER
(1}

Menu
classi-

fication

NORMAL

MANUAL

MARKER
OFF -

Current

Current
value

F1

MANUAL

F2

MARKER
OFF

PEAK
SEARCH

F3

Current
value

Fa

MIN
SEARCH

F5

MARKER
(2)

F&

(00} |00} (000} (0o 0o oo

Function setting by soft keys

-

*1 NAR/SPOT /WIDE

*2 OFF /ON *
® ATTEN ® RESOLN ® 7 WDTH ® MKR
(lnput {Resolution (Zone Width) (Marker)
Attenuator) Bandwidth) ® NAR ® CF
® oW {Narrow) {Center Frequency)
(Bandwidth) ® swp ® REF
(Sweep) (Reference Level}

® MIN
{(Minimum)

Abbreviation and meaning

* The functions enciosed in the bold solid line frame and with * are set

kay

ction

at initialization.
* The functions with the * are active when a menu is displayed.
one key includes several functions, select the required function

displayed serially with the relevant soft keys.

Since

A-34/(A-35 blank)






APPENDIX P

FRONT AND REAR PANEL CONTROLS EXPLANATION

The front and rear panel controls explanation table is
shown together with the following appended figures and table.
For a detailed description of operation of each key, see SECTION

5.

Table A-1 .. Soft Keys Functions (FUNCTION, MENU, LIST Sections)
Fig. A-1 .......... et st et et e e a e e .. Front Panel

e B e ceneseceesecs-sassseas Rear Panel






No. Panel marking Function
1 *LED Power switch: When set to the ON position, POWER
POWER E:::k*—indicator ON is set and ac or dc power is supplied to the
| MS2601A and the TED indicatcr lights.

-

A When set to the OFF position, POWER OFF is set
and the ac or dc power is turned off and the LED
indicator goes off.

2 PMC (Plug-in Memory Card) slot:

The PMC plugs into this slot. The memory card
is used as an external memory. It is alsc used
for PTA (option) control. To save data, press
the [SAVE] key.

To recall the data, press the {RECALL] key. The
contents of the data are the A ch and B c¢h wave-
forms and the front panel settings (panel
functions).

LIST

3 [ ]

This key displays the currently-set contents or
the contents saved in the function memory.

p===xza  MEMORY

SAVE RECAILL

I

When saving the panel functions to the internal
backup memory or PMC, select a register number
from 1 to 6 or 12 after pressing the [SAVE] key.
To recall the saved panel functions, select a
register number from 1 to 6 or 12 after pressing
the [RECALL] key. The soft keys [F1l] to [Fé] or
the numeric keys [ 1 ] to [ 6 ] can be used as
the register number.

{CRT)

B Displays the data needed for spectrum
analysis simultaneously with traces of the
signal waveform

Display of panel function parameters set
values needed in measurement

. Digital display of results of measurement by
marker operation

. Measurement auxiliary message and error
message display

* LED (Light-Emitting Diode}



{Cont.}

No. Panel marking Function
6 ADRS — When a panel key shown in Table A-1 is pressed,
current |F? =3 a message corresponding to the soft keys [F1l] to
value — [F6] is displayed at the right of the CRT.
Press the soft key corresponding to the message
COPY — y P g g
. 2 —— to be processed.
HP-GL ]
<Example: GP-IB address confirmation>
ITEM  w—
_ — 1. Press the front pansl MENU section [SHIFTI]
[GP-IB/COPY] keys.
SIZE —
* | |
A3 F4 — 2. The message shown at the left is displayed
at the right of the CRT ceorresponding to the
COPY — [F1] to [F&] keys.
START e
3. The value which appears under the ADRS
COPY — display corresponding to soft key [F1l] is
RESET F§ 3 the current GP-IB address number.
—
7 FUNCTION:

FREQ

Frequency, level, marker, and frequency span
data is entered with this key. The data is set
with the data knobk or MENU section numeric/unit
keys.

When the front panel FUNCTION section [FREQ] key
is pressed, the MS2601A enters the FREQ entry
mode. This mode is independent from the menu
key and is not reset by menu key operation.

When CENTER is selected at the FREQ MODE menu
(paragraph 5.12), CENTER FREQ data can be
entered. When START is selected at the FREQ
MODE menu, START FREQ data can be entered.

REF LEVEL

When the [REF LEVEL] key ig pressed, the
characters RL at the top left of the CRT are
highlighted. Set the REFERENCE LEVEL data with
the data knob or the MENU section numeric/unit
keys.

REFERENCE LEVEL is the absclute amplitude level
on the top horizontal line of the CRT scale.

A=37
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No.

Panel marking

Function

MARKER
27|

When the [MARKER] key is pressed, marker soft
key messages corresponding to the [F1] to [F6]
keys are displayed at the right of the CRT. The
contents of the messages are shown at the cross
peint at which [MARKER] key operation and key
[F1] to [Fé] cross in Table A-1.

Since NORMAL is selected at initialization even
if the [F11 key is not pressed, MKR at the top
left of the CRT is highlighted. The marker
frequency is displayed immediately to the right
of these characters and the marker level is
digitally displayed to the right of the
frequency. The marker position can be changed
with the data knob.

10

SPAN

When the [SPAN] key is pressed, SP at the bottom
center of the CRT is highlighted. Set the CRT
horizontal axis frequency sweep width with the
data knob or MENU section numeric/unit keys.

When the function of the [SPAN] key is not
specified and the next frequency span value is
varied in a 1-2-5 sequence, the frequency span
can be increased or decreased by using the
STGNAIL SEARCH section span [v ] or [ Al keys.

11

(Data knob)

The data of the functions described in (1) to
(4} below is set to the desired value by turning
this data knob clockwise and counterclockwise.

When this data knob is turned slowly, the set
value can be changed in small steps. When this
knob is turned rapidly, the steps are larger.

i. FREQ (FREQUENCY)
2. MARKER

3. SPAN

4,

REF LEVEL (REFERENCE LEVEL)
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No.

Panel marking

Function

12

PEAK » CF PEAK -+ REF

L1 [

STIGNAL SEARCH:
This section contains functions for quickly
searching for the desired signal.

B When the [PEAK*CF] key is pressed, the
frequency of the highest level signal on
the CRT is automatically set to the center
frequency CF.

B When the [PEAK>REF] key is pressed, the peak
level on the CRT is automatically set to the
REFERENCE LEVEL.

13

—

SPAN T

When the [A ] or [ v] key is pressed, the
frequency span data can be increased or
decreased in a 1-2-5 sequence steps without
specifying the function of the FUNCTION section
[SEAN] key.

14

— SCROLL ™

4

>

When the [<] or [ >] key is pressed, the
ME2601A enters the left or right scroll mode
which moves the waveform on the CRT to left or
right.

When the [ < ] key is pressed, the
goroll is executed leftwards.

. When the [ > ] key is pressed, the
scroll is executed rightwards.

15

Measurement operations can be also performed in
MENU section in addition to FUNCTICON and SIGNAL
SEARCH sections.

The MENU provides setting menus for multi-
function and multi-purpose use by operation of
soft keys [F1l1 to [Fé6].
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Panel marking

Function

Direct menus

Kenu key group without
SHIFT kev function
{light-brown)

Numeric Keys

The MENU section menu keys are divided into
the following two groups:

Menu key group by SHIFT key function {total
11 keys)

When the numeric key with the function name
shown above the key is pressed after the
[SHIFT] key is pressed, a menu is displayed
at the right of the CRT. Select cne of the
[F1] tc [Fé] keys corresponding tc a menu to
execute the selected functiocon.

Menu key group without SHIFT key function
{total 5 keys)

When a light-brown key is pressed without
pressing the [SHIFT] key, the menu
corresponding to the [F1l] to [F6] keys is
displayed at the right of the CRT, Press
the soft key with the reguired function.
Since the FUNCTION section MARKER key is
included, there are five direct menu
selection keys,

Numeric data is entered with the numeric/
unit keys. The [0} to [9] keys and decimal
point [.1 key shown in the figure at the
left are pressed seguentially without
pressing the [SHIFT! key. Then, the data
unit is set with the unit key. Each time
the [BS] (back-space) key is pressed, the
last character entered is erased.

When the [VID BRW], [SCALE], or [TRIG] key
is pressed after pressing the [SHIFT] key,
the menu corresponding to the [F1]1 to [F6]
keys 1s displayed at the right of the CRT.
For the contents of each menu, see Table
A-1,

[VID BW!: Video bandwidth auto or manual
selecticn and set value step
up/down
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No. Panel marking Function

17 {SCALE] : CRT vertical axis LOG scale 10

(Cont.) dB/div, 5 dB/div, 2 dB/div, 1
dB/div and LINEAR scale settings

[TRIG] : Sweep start condition FREE,
VIDCEO, LINE, EXT, SIGNAL, or
RE-START setting

When these keys are pressed without pressing

the [SHIFT] key, they are used as the [71,

(8], and [9] numeric keys,

18 When the [TRACE], [SUB TRACE], or [GP-IB/
TRACE U8 TRACE GP-1B/COPY . .
COPY] key is pressed after pressing the
[:::] [:::] [:::] [SHIFT] key, the menu corresponding to the

[F1] to [F6] keys is displayed at the right

of the CRT.

For the contents of each menu, see Table

A-1.

[TRACE] : gelection of how the waveform
data is to be processed and
written or read at the A ch and
B ch memories and displayed.

[SUB TRACE]: B ch waveform data subtraction
from A ch, detection mode
selection, and REF LINE
selection.

[GP-IB/COPY]: GP~IB address confirmation
and setting, and direct plotiting
function

When these keys are pressed without pressing

the [SHIFT] key, they are used as the 141,

151, and 16] numeric keys.

19 When the [COUNT], [FREQ MODE!, or [PTA] key

COUNT FREGQ MODE PTA

ENRENNEN

is pressed after pressing the [SHIFT] key,
the menu corresponding to the [F1l] to [F6]
keys is displayed at the right of the CRT.

For the contents of each menu, see Table
A-1.
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No. Panel marking Function
19 [COUNT?! : Frequency measurement ON/CFF and
{Cont.) count resolution selection
[FREQ MODE]: CENTER FREQ (CF), START FREQ
(SFY, CF or SF STEP SIZE setting,
and CF or SF step up/down
[PTA] : PTA (option) ON/OFF
B When these keys are pressed without pressing
the [SHIFT] key, they are used as the [11.
121, and [3] numeric keys.
20 QPAUNIT PrAC TITLE B Wwhen the [QP/UNIT], (PMC] or [TITLE] key is
E iIl pressed after pressing the [SHIFT] key, the
menu corresponding to the [F1] to [F6] keys
is displayed at the right of the CRT.
For the contents of each menu, see Table
A-1.
[OP/UNIT): EMI (Electro-Magnetic Inter-
ference) measurement based on
CISPR standard
Quasi-peak value measurement
functicn, and field strength
direct reading measurement
functien and unit selections
[PMC] : PMC data management (DELETE,
WRITE PROTECT, FORMAT, etc.)
[TITLE]: TITLE display
B When these keys are pressed without pressing
the [SHIFT] key, they are used as the [C]
numeric key, [.] decimal point key, and [BS]
(back-space} key, respectively.
B Cach time the (B8] key is pressed, the

last-entered character is erased.
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No. Panel marking Function
21 When the [RESCLN BW] or [ATTEN] key is pressed,
the menu cerresponding to the [F1] to [F6&] keys
is displayed at the right of the CRT.
For the contents of each menu, see Table A-1.
[RESOLN BW] : Resolution bandwidth auto,
manual, step-up, or step-down
setting
[ATTEN] : Input attenuator auto, manual,
step-up, or step-down setting
22 ST When the [SWEEP TIME] or [CALI! key is presséd,
the menu corresponding to the [Fl] to [F6] keys
is displayed at the right of the CRT.
AL For the contents of each menu, see Takle A-1.
[SWEEP TIMEl: Sweep time auto, manual, step-up,
or step-down setting
[CAL!: Executes the amplitude/frequency
error correction routine
23 When the MS2601A remote state is specified by

[ o8 =

REMOTE LOCAL

R

the software at GP-IB contrcl, the REMOTE lamp
lights,

Tf the remote state 1s not RWLS (Remote With
Lockcout Status), when the [LOCAL] key is
pressed, the MS2601A is switched from the remote
state to the local state and the REMOTE lamp
goes off., If the remote state is RWLS, the
MS2601A does not return to the local state even
if the [LOCAL] key is pressed.

{The MS2601A cannot be switched from the local
state to the remcte state by pressing this key.)
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No.

Panel marking

Function

24

INITIAL

[ ]

When the [INITIAL] key is pressed, the MS52601A
is set to the initial state.

At this time, the parameters of the front panel
function keys are set to full frequency range
sweep (full span = 2.2 GHz), marker position
center frequency 1100 MHz, vertical axis 10
dB/div LOG scale, REF LEVEL 0 dBm, FREE trigger,
A ch memory waveform, and automatic setting
{RESCLN BW, ATTEN, VID BW, SWEEP TIME).

25

INTENSITY

Adjusts intensity of CRT display

When this knob is turned clockwise, the entire
screen becomes brighter; when it is turned
counterclockwise, the entire screen becomes
darker.

26

PROBE SOURCE

Supplies power to probe

A probe with a high input impedance is necessary
for in-circuit measurements (measurement of an
unknown signal connected in parallel with the
circuit of the device under test). The P6201
(Tektronix) is available as an opticn.

27

RF INPUT 5080

YN

+25dBm
+50v DC
MAX

A signal within the 10 kHz to 2.2 GHz frequency
range and -130 to +20 dBm level range is applied
to this 50 & input impedance N type connector.

Since the input circuit is not protected, if a
signal exceeding +25 dBm or 150 Vdc is applied,
the input attenuator and input mixer may be
damaged.

N\ is an alarm mark for preventing overinput.
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No. Panel marking Function
28 X OUTPUT These conneectors output signals to drive an X-¥Y
recorder.
a = X OUTPUT: Outputs a X-axis signal proportional
to the sweep voltage at a left-end
Y OUTPUT 0 V to right-end 10 V range
¥ QUTPUT: Outputs a Y-axis signal proportional
= = to the video detection ocutput at a
bottom 0 V to top 1 V range
Z OUTPUT . ) .
Y 7 OUTPUT: Outputs a signal which raises the pen
during the sweep flyback trace with
— = open-collector TTL level
. Penup ........ High level
. Pen down ...... Low level
29 Used to control external devices by PTA

r— 110 —7

{Personal Test Automation, option) function or
to input external data to PTA from external
devices

Refer to PTA manual.

30 REFERENCE When a 10 MHz signal from an external reference
INPUT oscillator is applied to the REFERENCE INPUT
10MHz connector at a 0.5 Vp-p level, the MS2601A is

automatically set to the external reference
- = oscillator mode.

31 Frequency signal source for checking MS2601A
ouTPUT
S0MHz {(Frequency 50 MHz, level -2 dBm, output

..

impedance 50 )
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{Cont.)

No. Panel marking Function
32 IF Qutputs a 3.6 MHz IF signal at a 0 dBm output
CUTPUT level and 50 § impedance
3.6MHz
This IF output is used to process the input
m - signal before detection.
33 —— VIDEO — These connectors output a composite or separate
OuUTPUT video signal of CRT screen.
(:) B To hard-copy or monitor by composite video
COMPOSITE signal, connect the BNC connector to the
composite video input connector of the video
- - instrument with a BNC coaxial cable.
T a- b i i
SEPARATE n o hard-copy by separate v1deo.51gn§1,
connect the DIN-8P cable supplied with the
UA-455A Video Plotter to this 8-pin socket.
Z )/
e
connector
8-pin socket
34 GP-IB 8 To remotely-control the MS2601A by GP-IB,
connect the GP-IB cable to this connector.
() In the remote mode, the front panel REMOTE
LED indicator lights.

B Vwhen the R$-232C opticn is used, this
connector is changed to DB-255 (JAEDB-258
equivalent), Therefcre, connect a RS-232C
interface cable with DB-25P (male} connector
to the DB-255 (female) connector.

@)
35 (Fan) This fan exhausts the heat generated inside the

MS2601A tc the cutside.

Leave a space of at least 10 cm between the fan
and an obstacle.
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(Cont.)

No. Panel marking Function
36 When measuring outdoors, dc power can be
supplied from an MZ144A Battery Pack or MZ145B
DC-DC converter to this connector with the
accessory power cord. The power is turned on
and off at the front panel POWER switch.
O
37
(::::) (::::) —— Fuse holder Contains ***A fuse
— Ac power inlet for supplied power cord
38 FIRST When amplitude-frequency characteristics are
LOCAL measured by combining the MS2601A with a
OUTPUT tracking generator (MH680A), the connectors
shown below are connected with coaxial cords
(::) supplied with the tracking generator.
MS2601A Tracking generator
SECOND — 4
OLL?TC;GLT FIRST LOCAL Zgzi . é‘;{z FIRST LOCAL
OUTPUT = =~ INPUT
SECOND LOCAL 5.5 GHz SECOND LOCAL
OUTPUT —=— = INPUT
39 EXTERNAL When PTA (option) is installed, the keyboard for
KEYBOARD controlling it is connected to this connector.




{Cont.)

No. Panel marking Function
40 EXTERNAL The external trigger signal is input to this
TRIGGER connector, when the TRIG mode is set to EXT.

Sweep is started by the positive edge of the
external trigger signal. Key operation for
setting the external trigger mode is:

SHIFT TRIG —

E l—-g—] Fﬂg




28

29 30 31 32 33 34 35
l—* e} —I GP-1B
X OUTPUT O
VIDEQ ——
OUTPUT
Y OUTPUT ®
COMPOSITE
Z OUTPUT SEPARATE O
EXTERNAL . .
EXTERNAL KEYBOARD v = T A EXTERNAL DC INPUT
TRIGGER REFERENCE IF |
INPUT OuTPUT OUTPUT
o 10MHz 50MHz 3.6MHz
) ) O
SECOND e
LOCAL LOCAL ~ LINE INPUT
QUTPUT OUTPUT 48-63Hz , 100VA MAX

136

5

40

Fig. A-2

N

Rear Panel

38

A-51/(A-52 blank)






SECTION 7

PRINCIPLES OF OPERATION

This section briefly explains the principles of operation

for the M52601A Spectrum Analyzer by using block diagrams.
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7.1 Introduction

The MS2601A is a superheterocdyne scanning-type

spectrum analyzer.

Figure 7-1 shows a block diagram of the MS2601A.

R A e LB e mEm_———— -

1 i

I i

I i

1 1

| i

! Freguency ! .

' X - Displa

RF conversion L » IF section - i5play ! CRT

INPUT i : : ' section

! circuit !

' [} A ' A

1 1

| +

] 1

1 i

3 i

3 i

: Loceil t i Control

: oser ater : section

1 circuit )

| |

|
: t ;
¢ 1

(GP-I1B)
Fig. 7-1 MS2601A Block Diagram

The frequency conversion circuit mixer in the RF
section converts the RF input frequency into an IF
frequency. The signal detected via the IF section is
transferred to the digital-storage display secticon. The
CRT displays the signal in the frequency domain with the
frequency on the horizontal axis and level on the vertical

axis.

Each section is controlled by the microcomputer-based

control section.






7.2 RF Section

RF
LPF 181 PREAMF 2nd
INPUT RE ATT 2.2 GHz MIXER 2.5214 GHz 8PF MIXER o A
D_\\- ¥; L a — MIX ] I A O -
~ % MIX -~

lst
Lo

P ATT 2nd LO
0sC

2.5 GHz

i
_| PLL control
"] circuit N
J 3
¥
. Local oscillateor/
ChL oscillator YTO sweep control
circuit
T 10 MHz
X tal
Sweep 0sC
signal 54 A1
P - —]
T

Fig. 7-2 RF Section Block Diagram

The input signal passes through the first mixer via
the RF attenuator and 2 GHz low-pass filter. The first
mixer mixes this signal with the first local signal (2.5314
to 4.5214 GHz) for conversion into the first IF signal of
2.5214 GHz,

The first IF signal passes through the preamplifier
and band-pass filter, and is then mixed with the second
local signal of 2.5 GHz by the second mixer to generate the
second IF signal of 21.4 MHz.

The RF section also contains a control circuit to set
or sweep the first local frequency, a Phase Locked Loop
{(PLL) control circuit to stabilize the first local
frequency, and an amplifier and distribution circuit for

the first local signal.
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7.3 IF Section

3rd

BpF MIXER A A A
214 MKz Thes X 3.6 MKz % % -
% - —~=
7 7 7
3rd
LO
25 MHz
VIDEO
FILTER
:§§> E# T S VIDEO
OUTPUT
LOG/LIN DET {To display section)
AMP
QP
DET

Fig. 7-3 1IF Section Block Diagram

The 21.4 MHz 2nd IF signal passes through the 21.4 MHz
band-pass filter and is converted into the final 3rd IF
signal of 3.6 MHz by the third mixer. The 3.6 MHz 3rd IF
signal passes through a four crystal and LC variable
bandwidth filters, and three IF gain variable amplifiers

(where the bandwidth and IF gain are determined).

The output signal passes through the log/lin amplifier

and is detected.

After being detected, the signal is sent to the
display section through the video amplifier or QP detector

{selected in QP detection mode).






7.4 Display

and Control Sections

VIDEO
INPUT

SWEEP

Digital
processing

INFUT
e,

Each section
control

GP-1B ‘///

Fig.

7-4

control circuit

- Main CFU
memory

CRT display
section

Display CPU

h

Front panel

Display and Control Section Block Diagram

The video signal sent from the IF Qircuit is converted

from an analog into a digital signal when it enters the

digital storage processing circuit.

controlled by the CRT control IC according to
determinations made by the display CPU.

The hardware of each section and the digital

The CRT display is

processing circuit are set under front panel control

through

the main CPU.
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