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Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the manual
carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations caused due to

incorrect or inappropriate use of this instrument.

Careful attention to perscnal safety should be paid when operating and servicing this instrument. Please be sure to

always use this instrument correctly and safely.

MWarning Labels

Waming labels are applied to Advantest products in locations where specific dangers exist.
Pay careful attention to these labels during handling. Do not remove or tear these labels. If you
have any questions regarding warning labels, please ask your nearest Advantest dealer. Qur
address and phone number are listed at the end of this manual.

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

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

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury,

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

BBasic Precautions

Feb 1/96

Please observe the following precautions to prevent fire, bum, electric shock, and personal
injury.

@Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas. Do not place
anything heavy on top of the power cable.

@When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.
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Safety Summary

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

@Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrament.

@Be sure to plug the poWer cable into an electrical outlet which has a safety ground terminal.
Grounding will be defeated if you use an extension cord which does not include a safety
ground terminal.

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

@®Do not use this instrument with the case open.

@Do not place objects on top of this product. Also, do not place flower pots or other
containers containing liquid such as chemicals near this product.

@When the product has ventilation outlets, do not stick or drop metal or easily flammable
objects into the ventilation outlets.

B Caution Symbols Used Within this Manual

Safety-2

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

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

WARNING : Indicates an item relating to personal safety or health.

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

Feb 1/96



Safety Summary

M Safety Marks on the Product
The following safety marks can be found on Advantest products.

& . ATTENTION - Refer to manual.
@ . Protective ground {earth) terminal.
% :  DANGER - High voltage.

& . CAUTION - Risk of electric shock.

BPrecautions when DiSposihg of this Instrument

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

Harmful substances: (1) PCB (polycarbon biphenyl)
(2) Mercury
(3) Ni-Cd (nickel cadmium)
(4} Other
Items possessing cyan, organic phosphorous and hexadic
chromium and items which may leak cadmium or arsenic
(excluding lead in solder).

Feb 1/96 Safety-3*






Table of Power Cable options

There are six power cable options (refer to following table).
Order power cable options by Accessory Codes.

. . Rationg, Coler Accessory Codes
Plug Configuration Standards and Length (Option Number)
1 JIS: Japan 125V at 7A Straight: A01402
Law on Electriczal Appliances Black (Standard)
2m (6ft)
Angled:  ADl412
2 UL: United States of America ;| 125V at 7A Straight: A01403
CSA: Canada Black (Option 95)
2m (6ft)
Angled:  AD1413
3 CEE: Europe 250V at 6A Straight: AD1404
VDE: Germany Gray (Option 96)
OVE: Austria 2m (6£t)
SEMKO: Sweden Angled:  A01414
DEMKO: Denmark
KEMA: Holland
FIMKO: Finland
NEMKO: Norway
CEBEC: Belgium

4 SEV: Switzerland E 250V at 6A Straight: A01405

Gray (Option 97)
i 2m (6ft)
| Angled:  AO0l415
|

5 SAA: Australia, New Zealand L 250V at 6A Straight: A0L406
Gray (Option 98)
2m (6ft)

Angled: ———

6 BS: United Kingdom 250V at 6A Straight: A01407
Black (Option 99)
2m (6ft)

Angled:  A01417
Apr 1/96 Plug-1*
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Preface

PREFACE
Related Manual
TR4515 Synthe Sized Sweeper
TRi3211 Sweep Adaptor
TR4154 Tracking Generator

TR4153A/B Tracking Generator
In this manual, softkey menus displayed on the CRT is enclosed in
dotted lines, e. g. EEXT INPUT : . To select a desired softkey menu,

press the soft key (on the right of the softkey menu) corresponding to

that item.
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1. GENERAL

GENERAL

With this manual, we will explain how to operate the R4136 spectrum
analyzer for basic operations.

This chapter describes how to use this instruction manual and outlines the
functions provided for this analyzer. It also sets out the procedures for
setting up this analyzer up until connecting the power source, and details
some precautions. Be sure to read these before starting measurement.
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1.7 USING THIS INSTRUCTION MANUAL

Those users who have no knowledge or experience of this type of analyzer
are to read all the chapters of this manual starting with Chapter 1.

Those users who have some such knowledge or experience may read only
Chapter 1 and Chapter 5 and then will gain general understanding of the

R4136 spectrum analyzer.

This manual is set out as in the blocks shown below.

1. INTRODUCTION OF R4136

2. FOR THE FIRST USERS OF R4136

3. OPERATING PROCEDURES (1)

4, OPERATING PROCEDURES (2)

5. EXAMPLES OF MEASUREMENT

6. GPIB: REMOTE PROGRAMMING

7. OPTION 06

{To be continued to the next page.)

Provides introductory remarks and
general cautions on the R4136 spectrum
analyzer.

'Provides general description on the

individual parts of the R4136 spectrum
analyzer and their basic operating
procedure.

Functional description:

Describes the basic functions of the
R4136 spectrum analyzer as it works
as a spectrum analyzer.

Functional description:
Describes the individual functions of
the R4136 spectrum analyzer as it
works as an intelligent analyzer.

Provides the examples of basic
measurement.

Provides general description on GPIB
and shows its programming.

Describes how to use the MEMORY-CARDSs.
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{Continued from the previous page.)

Describes the procedures of inspection
8. INSPECTION AND SIMPLE and maintenance of the R4136 spectrum
MAINTENANCE analyzer,

Describes the specifications and
9. SPECIFICATIONS AND accessories of the R4136 spectrum
ACCESSORIES PROVIDED analyzer.

Provides the principle of operation of
10. PRINCIPLES OF OPERATION ""the R4136 spectrum analyzer.

Provides the glossary, level conversion
APPENDIX table, and list of softkey menus.

INDEX

Provides the views of the appearance,
SKETCH DRAWINGS dimensions, and front and rear panels

of the R4136 spectrum analyzer.
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1.2 QUTLINE OF PRODUCT

This instrument is a spectrum analyzer that uses synthesized local
oscillators and high-freguency instrumentation technology, which together
make the instrument capable of analyzing spectrum with high stability.
The instrument has various types of basic performance capabilities. These
include: a wide frequency range from 0.5 kHz to 23 GHz (the range can be
extended with an external mixer); a wide input range from -131 dBm to

+30 dBm; high resolution up to a maximum of 30 Hz; a residual FM level
below3{ Hzp-p (frequency < 7.5 GHz, span = 2 MHz); a proximity noise
response of -95.5 dBz/Hz (at a frequency of 20 GHz, 20kHz off the
carrier); a dynamic range from 3.5 GHz to 23 GHz at 100 dB; and sc on.
The instrument also enables high-accuracy frequency counting, occupied-
bandwith measurement (option), and adjacent-channel leakage power
measurement (option). A memory card option, in addition to the standard
GPIB full-remote control function, enables programming of panel
operations, storage of programs using IC cards, and automatic measurement
in sclation from a host system.

< Features of the instrument >

C) Measurements can be made over a wide range from 0.5 KHz to 23 GHz, and
log sweeping at up to 1 GHz is alsc possible.

C) In a range from 3.5 GHz to 23 GHz, use of the preselector function
contained in the instrument allows measurement of wide dynamic ranges
exceeding 100 dB. This function is useful for spurious signal
measurement, intermodulation distortion measurement, etc.

(:) Adjacent high-frequency signals and spurious signals can be analyzed
at a high frequency-resolution level up to a maximum of 30 Hz.

(4) The built-in reference crystal oscillator with a aging rate of 2 x
10‘7/week enables fregquency measurement using the marker in the
counter mode to be made at a resolution level of 1 Hz. Very week
signals up to 23 GHz that are not measurable with an ordinary counter
can be measured using the high-sensitivity counter function.

C) The synthesized local osciallator enables high-accuracy freguency
setting.

C) The grated-sweep function enables burst signals to be analyzed without
the restrictions that have conventionally been imposed on such
analysis.

(@ BAn occupied-bandwidth measurement function and an adjacent-channel

leakage power measurement function are available as options. (Both
option 04)
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C’ Panel operations can be programmed with the memory card (option 06).
This programming in turn enables automatic measurement by GO/NO-GO
identification, storage of programs using IC cards, and; storage of
screen information (including that about the waveform display on the
CRT) .

C) The excellent neiboring response of =95.5 dBc/Hz (at a frequency of
20 GHz, 20 kHz off the carrier) is ensured by the uniquely combined
synthesizer technology and high-purity YIG technology. Neiboring
spurious signals can therefore be measured at high accuracy during
microwave communications.

Use of the TR13211 sweep adapter in combination with the TR4515
sweeper (10 MHz to 18 GHz) enables the dynamic-range response of
frequencies up to 18 GHz to be measured at high speed. Higher
accuracy of frequency measurement can be achieved by using the TR4154
tracking generator (100 kHz to 3.5 GHz) in conjunction with the
TR4153A/TR4153B (100 kHz to 2 GHz}).
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1.3 PREPARATIONS

1.3.1 Checking of Appearance and Accessories

When this equipment is delivered to you, check that no damages
occurred during transportation.
of the standard attachments according to [Table 1-1].

Then check the guantity and standards

If the egquipment is damaged or any of the standard attachments are
missing, contact our CE head office (in the CE center in Yokohama),
nearest sales office, or agency.

The addresses and telephone Nos. are listed at the end of this

document.
Table 1-1 Standaid Accessories (1/2)
Product Parts
names Standards codes Q ty Remarks
Power AD1402 DCB-DD2428X01 1
supply
cable
= ==
Input MI-02 DCB-FF(386 1
cable
Connector
UG-88/U
BNC-BNC
i AQ1002 —_— 1
Connector
SMA-SMA
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Table i-1 Standard Accessories (2/2)
| Product Standards |Parts codes |Q'ty Remarks
!  names =
Input cable | yC-06 DCB-FF0298 1
Connector
LG-88/0
BNC-BNC
N-BNC JUG-201A/L § JCF- 1 fn-'*—lw,x
conversion AFODIEXD3 | [:E %g
adapter thJJ
- _ ca_ For 100/200
Power MDA 2 SA OFT AFERDA 1 2 vaC specifi— |
supply cation '
fuse }
MDX-1, 254 DFT-AGLRZ5A For 220/240
vVaAC specifi-
cation
Internal | THFSINR1 | DFN-AAIA 5 | *: Only for use abma?‘
fuse : i ' ’ :
\ 1Lt
Operation _ JRA136 Japanese sentence
manual 1
_— ER4136 English sentence
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1.3.2 The Line Fuses and Setup of Line Voltage

G

T —

o

&

Figure 1-1 Line Fuse and Line Voltage Selector Location

Table 1-2 Rating for Line Fuses

Supply voltage

Standards |Parts codes

100/120 ¥

MDA-2,5 A |DFT-AF2ZR5A

220/240 V

MDX-1.25 A|DFT-AG1R25A

(1) Replacing the fuse

Before replacing the fuse, disconnect the power cable from the AC LINE
connector. After disconnecting this cable, slide up the fuse-box
plastic cover located underneath the AC LINE connector and then pull

the FUSE PULL lever toward you.

Figure 1-2.)

The fuse can now be removed,

(See

the fuse must be replaced with a supplied one or with a nonsupplied
one rated at the specifications (see Table 1-2}.
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‘ Voltage setting card

%

Lever

Figure 1-2 Fuse Replacement and Voltage Setting Card

{2) Resetting the voltage-setting card

If the instrument is to be operated on power other than 100 VAC, the
card located tc the left of the fuse must be reset. On removing the
fuse. You will see the 100 V-labeled card on the left side of the
FUSE PULL lever. Voltage settings of 120 Vv, 220 V, and 240 V, in
addition to 100 V, are inscribed on the card. Change the direction of
the card or hold it upside down, and insert it in the direction that
allows you to read the value of the operating voltage after inserting
the card. (See Figure 1-2),.
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1.3.3 Power Cable

A power cable plug consists of three
pins. Its rounded center pin works
as a ground.

When connecting the power cable to
the outlet by using the two-pin
adapter, connect either the ground
lead or the ground terminal mounted
on the rear panel of the mainframe to
the external earth for grounding.

The supplied adapter A09034 (KPR-18)
conforms to the Electrical Appliance
and Material Control Law of Japan.
This A09034, illustrated in

Figure 1-3 (b), has two different-
width electrodes. Ac¢cordingly, you
should confirm the polarization of
both the plug and outlet, and insert
the adapter intc the inlet properly.
When A09034 does not fit the inlet to
be used, purchase another adapter
KPR-13.

CAUTION

The power c¢able connection to the power
source can supply power to this R4136
analyzer even if the POWER switch is set
OFF. Therefore, be sure to remove the
power cable to completely turn OFF the
analyzer power source.

2-pin adapter
ADSQ34
Ground pin

Power cable
3=-nin plug

Cennect this pin
to the earth.

{a) Power plug

The left and
right pins are
of different
widths.

{b) Adapter A0S034

Be careful not tc short
circuit the adaptor
ground lead line.

Figure 1-3 Power Cable Plug -

& Adapter
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1.3.4 Operating Envirconment

(1) Avoid places where the equipment may

(2)

(3)

be exposed to direct sunlight, dust
and corrosive gas. Ambient tempera-
ture should be between 0 to +500C,
Humidity should be 85% or less.

This R4136 analyzer has a cooling fan
on its rear panel to prevent
temperature rising inside the frame.
This fan is an exhaust type, and
therefore, you should allow a space
of more than 10-cm between the panel
and any object such as a back wall.
Remember never to place anything very
close to the rear panel of the
analyzer.

When the air filter of fan becomes
clogged, the internal temperature of
this device will rise, to causing
problems. Therefore, clean the air
filter periodically.

< Removal of air filter>

R4136 has been well designed against
noise generation at the AC power
line. However, you should use it in
a place of the least possible noise.
If you cannot avoid noise generation,
use the noise filter.

{1} Avoid such places given

helow.
-, Direct
‘e oa . sunllgnt-@
e "
LA
+«Dust I
o P .
o * . a - ," "'
N . {
Corrosive
gas

VA W Yt Wi W gt Pt
Vibration

/

wWall

(2) Put the unit away from
the wall by more than
10 cm.

=]

Noise
source

{3) To avoid a large amount
of noise superposed in
the power line, use the
noise filter.

Figure 1~4 Working Environ-
mental Conditions
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1.3.5 Storage, Cleaning, and Transportation

(1) Storage

(2)

The R4136 spectrum analyzer should be kept in temperatures ranging
from -20 to +60°C. When left unused for a long time, it should be
covered with vinyl sheet and other appropriate cover or contained in a
corrugated fiberboard box for storage in a dry place free from direct
sunlight.

Cleaning

The filter protecting the CRT display should be cleaned regularly with
soft cloth and other appropriate material.

WARNING

For maintenance or cleaning of the R4136 spectrum analyzer, do not use

any solvent that will deteriorate plastics (e. g. benzene, toluene,
acetone, and other organic solvent).

Ordinary maintenance reguires cleaning of only the surface of the
filter. When the inside of the filter and the CRT display itself are
dirty, clean them with soft cloth and other appropriate material after
removing the wvessel in accordance with the procedure below.

Procedure of Removing CRT Display Filter
(:) Remove the belt cover with a phillips screwdriver.

(@) Remove the two screws on the top of the vessel.

Belt cover

Filter

2000005}

Vessel

Figure 1-5 Removing CRT Display Filter
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(3) Transportation

To transport the R4136 spectrum analyzer, use the packing material
delivered together with it or its equivalent of the same or higher
guality. If the designated packing material is lost or if its
equivalent is not available, cover the spectrum analyzer with
appropriate cushioning material and place it in a corrugated
fiberboard box with the thickness of 5mm or more. Then place the
accessories on the spectrum analyzer thus protected, place another
cushioning material on them, close the box, and fasten the ocutside of
the box with an appropriate packing cord.

i - 13% Aug 18/90
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2. FOR THE FIRST USERS OF R4136

FOR THE FIRST USERS OF R4136

This chapter describes each block of the panel, display screen, and
default state of the R4136 analyzer. For users who are about to use this
analyzer for the first time, this chapter will demonstrate how to operate
the most basic keys.
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2.1.1 Front Panel

2,1 DESCRIPTIONS OF THE PANELS
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Description of Front Panel
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2.1 DESCRIPTICNS OF THE PANELS

Description

Power switch
8Q) earphone terminal

Comes on at the start of the IC
card driver

IC card driver [Optional]

Level display calibration knecb
External mixer c¢onnection terminal
FUNCTION section
CENTER FREQuency:
FREQuency SPAN
REFerence LEVEL :
START and STOP :

QEOE OO

Center freguency
Freguency span
Reference level
Sweep start
frequency and
stop frequency /

L_,gsets the input mode for the above

data
Calibration signal output terminal
{200MHz, ~10dBm)
C) Power for such accessories as
active probes ) L
éég%b Z:GKD
3 & 3:-15 ¥
4:+15 ¥

Input terminal: N type connector
Ten-key pad and unit key

: Sets numerical data
The [] key sets a decimal point

8

while the %) key sets polarity

BX SP

The = key backspaces

The data knob finely adjusts input
data
The step key changes data
sequentially
LOCAL mode selection

: Suspends external control

and enables keying

Comes on at the start of the
LISTENer
Comes on at the start of the
TALKer
Comes on during transmission of
Service ReQuest
ReMote : Comes on during
control of the external controller

@ ® e ©® ®©

®)

© O © O 0 © &

2

Sets the screen character entry
mode
This mode is cleared by

CLR

pressing the [] key

Sets the automatic measurement
programming mode [OPTION 06]
Displays other function menus
[Optional]

Stores the panel settings in
memory

Initializes all settings

Sets the manual sweep mode
Selects a trigger condition
setting mode and displays
softkey menu

Starts sweep during the SINGLE
trigger mode and resets the
SINGLE trigger mode during sweep
Comes on during sweep

Sets marker frequency to center
freguency

Displays the softkey menu during
marker mode

Moves the marker to the maximum
waveform peak for display on the
CRT

The ) key displays the marker

while the key clears it

Selects WRITE during trace mode
Displays the softkey menu during
trace mode
Selects trace memories A and B
Softkeys
CRT display
Edit keys
Sets sweep time
Sets resclution bandwidth
Sets video bandwidth
Sets the operation mode for each
input attenuator

AUTO

The [] key automatically sets

the optimum operating conditions
for each input attenuator

2-3
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2.1.2 Rear Panel

@

Figure 2-2 Description of Rear Panel
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Description

@
@
®@

©

Grounding terminal
Source voltage setting card

BREAKER
Disables the primary AC power
when the temperature of the
internal power circuit heat
dissipator reaches 90°C and
enables it when the temperature
falls below 70°C

AC power cable connector
Cooling fan

2V/N* GHz external output terminal
Outputs a veoltage of 2V for the
tuning fregquency change of 1GHz
* The "N" indicates higher
harmonics

Terminal for output to the external
CRT display and the video plotter
Output impedance
: Approx. 750
Approx. 1Vp-p
Composite signal

Terminal for output to the XY
recorder

X output : Approx. -3 to +5V
OQutput impedance : Approx. 10kl
Y output : Approx. 0 to +4V
Output impedance : Approx. 2200

Z output TTL level
: {(Low level during blanking)

Terminal for output to the IF
signal monitor

Final IF frequency : 3.58MHz
Second IF output : 226MHz

©@ ©

@ @

Q @

Y input terminal
Terminal for input of
TRACE R
(]
Input range :
Input impedance :

CEXT INPUT

i to 4v
1MQ

GPIB connector
Terminal for connection with
the external controller and
the video plotter

PRL I/0 [Optionall
Input/output signal for

reference frequency (10MHz)
signal

Qutput level : Approx. 0dBm
Input level : 0dB {Minimum)
to PTL

Keyboard [Optionall

Input terminal for external
sweep control signal
The external sweep control
signal stops sweep at its low
level and restarts sweep at
its high level

e LOCAL QUT connector

Input terminal for external

trigger

(The external trigger works at
its trailing edge)
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2.2 POWER ON AND INPUT

(1) Power—-on precheck

ol

f

11 D GORET !
HGo0n
Snal|an,

ik ]
T
i

(i) BREAKER
A oM
SREAKER
® o | ®

(2) FREQ REF

FREQ REF

@ -
Ol

N-to-BNC interface adapter

Power switch

1

Signal
source

Attenuator

Input terminal

Figure 2-3 Power-on and Input

Before turning the power on, make sure that the BREAKER on
the rear panel of the instrument is set to the ON position.

In order to protect the internal circuit of the instrument,
the BREABKER cuts off the power from the primary AC power
circuit if the temperature of the internal power circuit
heat dissipator increases above 900C, 1If its temperature
decrease to 700C or less and the BREAKER has actuated
again, reset it to the ON position by hand.

Check the rear panel to ensure that the INT/EXT selector
switch for the reference frequency signal is set to the INT
{internal) position.

If this switch is to be set to the EXT (external) position,
a references frequency signal source that generates the
signal at a frequency of 10 MHz and an amplitude of 0 dBm or
more must be connected to the INPUT terminal of the
instrument.
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(2) Power-on and warming-up

W‘PDHER Turn the power on and allow a warming-up time of about 30
= minutes for the instrument to operate within its performance
specifications.
.S
ur
(3) Input

The N-type input connector is located in the lower right
INPUT 502 section of the front panel. Use the N-BNC conversion
adapter (supplied) if input is to be made from the BNC
connector. Take care not to break the connector pins during
<§§> connection. The maximum input level is +30 dBm {at an input
attenuator level of 20 dBm or more), with a DC voltage of
0 V. o

The input impedance is approximately 50 . If impedance
matching is required, input data via a suitable matching
circuits.

WARNING

The maximum level of voltage signal that can be input via the INPUT
connector of the instrument is shown below. If a voltage exceeding
this level is input, then this may cause destruction of the input
mixer or other sections, thus requiring major repairs. If, therefore,
the maximum input signal level of the instrument is likely to be
exceeded, be sure to sufficiently decrease the signal level using an
external attenuator before making inputs.

Incidentally, the instrument uses DC coupling for signal input. 1If,
therefore, DC is likely to be superimposed on an input signal, a DC
cutting block must be connected to the instrument.

Maximum input level: +30 dBm {INPUT ATT 20 dB or more)
DC coupling :+  *0 Vdc maximum
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2.3 INITIALIZATION AND CRT DISPLAY

(1) Initializing R4i36

INSTER PRESET key

|
EEREEEEY

Geeslzz
a5 k=g

[

mEo
c:zx:%%
omo
OontE

1 (G368 o

INSTR PRESET

Table 2-1

The INSTR PRESET key sets each measurement parameter in the

states given in Table 2-1.

turn ON the power source.

Initialization

Measurement parameter Initialization
Center frequency 1.80 GHz
Frequency span 3.60 GHz
Reference level 0 dBm
Sweep time AUTO (50 ms)

Resolution bandwidth

Video bandwidth
Step size

Input attenuator
Trigger mode
Trace mode
Detection mode
Marker

Display line
Labeling function

Vertical axis

AUTO (1 MHz)
AUTO (1 MHz)
AUTO
AUTO (10 dB)
FREE RUN
WRITE
Normal mode
OFF

OFF

OFF

10 dB/div.

This setting is made if you

REF 8.00Bm

ATT 20cH

10uB/01v f
[e, [

ABW 2MH2

VEW 1pHz

SwP SOme

CENTEA 1.

3.EQQGHZ

Figure 2-4

CRT Display on
Initialized State
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(2) CRT Display:

How to Read the CRT Annotation

The CRT display provides the trace (waveform), vertical axis and
horizontal axis scales, data on various measurement conditions, name
of a function for which a setting change mode is selected (active
function), setting value to be changed, softkey menu, optional user
input (label), and messages to the user.

To adjust screen intensity, use the softkey menu "INTENS" which is

TRACE

displayed by pressing TRACE Ik

UNCAL message:

Alerts the cperator of the level measurement errorcs.

The reference level walue and

the vertical axis scaie value per

Trace mode

The selected Function display and
the softkey function menus

division Marker data
Input attenuator value
2. 080MHz 1
M | 5PAN
REF 8.9dBa ATT 18dB urite
1a4B/DIV - 7 - -
HKR [1172KHz
AN i ! : : | =J6.8dEm
2. 9300 ; 3 - : — —
| A
] AR N S
Active function % é \ E é
display area : : - + ;
i 5 x \ : E
— / \ —
L
; 3
[~ RBY 30kHz T / b j j
—UBY 188Kz S / \\
i I ; ;
SWP 199as R \ .
CENTER 9. B208KHz 1SPHH 2. 83301z
Center freguency
Sweep time regquired for the Marker

Resclution bandwidth

full-span CRT horizontal axis
Video filter bandwidth

Freguency span

LIKERE
" SRAR

LOG
SPAN

FUuLL
SPAN

ZERQ
S5PAN

MKR7d
-3}SPARN

O OO

O 000

Figure 2-5 Reading of the CRT Display
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2.4 KEYS NECESSARY FOR BASIC OPERATIONS
This section is intended for first-time users of this type of analyzer.
By using the calibration signals provided with this analyzer, we will
discuss the most basic keys below. Users who are accustomed to using this
kind of measuring instrument need not read this section; see the next
section to get more detailed information on this analyzer.

C) Fundamental Setting

E%%ﬂ Used to select the input mode of the center fregquency.
FRED
5PN Used to select the input mode of the frequency span.

PEF
Q;é] Used to select the input mode of the reference level,

®©

Data Entry Key, Step Key, and Data Knob

Ten-key pad: Decimal point key and polarity selection key

[rolenfeo]

Hl_ll_iL_J
A

e
[eo]| [eo]
(I -

o

w
0 lel-lisli-
(o | O | W]

Back space key: Used when ten-key input is corrected.

I nl
Bo i
w X
2 oa:

2

la r]
s

i &

Used to select the data unit and to execute the setting.

&)
(@)

Step key: Inputs the data sequentially.

Data knob: PFinely adjusts the data input.

(3 Marker

B Used to display and delete the marker to directly read the
data on each part of the trace.
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wajun]an!
'?E[I][EE}E
ooasE

Figure 2-6 Keys Necessary for Basic Operations

(1) Inputting the Signal to be Measured

First, supply the power, and apply the signal. To feed the
calibration signal into the INPUT terminal as shown in Figure 2-7, use
the N-BNC adapter and interconnection cable MC-06. The calibratiocn
signal of RA4136 has a frequency of 200 MHz, and an output level of

-10 dBm.

p

0] N-BNC conversion adapter

j=j

-
o

MC-06

Figure 2-7 Inputting the Calibration Signal
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REF 0.0dBm : ATT 1008 write
10d8/DIv

-y

REY 1WAz

YBW 1MHz - -l‘ ST ) kN
SWE Soma B ’Lﬁé{! )

CENTEA 1.80GHz SPaN 3.800GHZ

Pigure 2-8 Calibration Signal at the Initial Screen

(2) Reading the frequency and level of the signal to be measured
G) Set the center fregquency to 200 MHz,.

First, press Eg;ﬂto select the setup mode for the center fregquency.
After this key is pressed, "CENTER" appears on the active function
display area in the upper left corner of the CRT.

Mhz
Pressing E:ij [Ei] [Ei] L ¥ | subsequently will cause the center
frequency to be set to 200 MHz and the calibration signal tc move to
the middle of the screen. In addition, the span will be automatically
changed to 2.4 GHz since the starting frequency is limited to -1 GHz.

REF ©.0cea ATT :pog -rite
10e8/0Iv I ‘

Nl
TENTER
Q. 2RGHZ

REW 1MHI

¥BW fMHZ

BT . | 14
. .‘&;M{{‘S\H%_ﬂﬁh

g
SWP S0ma Cali e T =,

CENTER Q.208HZ SPaAN 2.400GHz

Figure 2-9 Setting of the Center Frequency to 200 MHz
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Instead of the ten-key pad, the data knob or step keys can also be
used to set the center frequency.

Turn the knob c¢lockwise to move the waveform to the
left; this means the center frequency becomes higher.

A single key-operation would increase or decrease the
center frequency by one scale of the horizontal axis.

@ {The discussion of this step size setting follows in
the next chapter.)

C) The frequency span has been set to 2.4 GHz. Because this span value
covers too wide a range, set it to 100 MHz.

AEF [0%-1.1:%3 ATT 1Gag write
10cB/ DIV r g
N=of

SPaN . ,
18, OmHz ﬂ

ASK 1MHT

VBN HMz — =t = G
oo sone IR PR I Ty

CENTER  200mHz SPAN 10Q . OHHE

Figure 2-10 Setting the Frequency Span to 100 MHz

FREQ
First, press E;éﬂ to select the setting mode of the fregquency span.
After this key is pressed, "SPAN ... Hz" appears on the upper left
corner of the screen.

_ _ | M .
Pressing L] (o] EEL]{:;Jsets the CRT horizontal scale to 100 MHz,
and each SPAN per division becomes one-tenth of the scale, i.e.

10 MHz. The freguency span value is displayed in the lower right
corner of the CRT.

Changing the frequency span may deviate the calibration signal on the
center of the CRT. This is because the resolution varies with the
frequency span.

(B R
Press E;é] and turn the data knob to finely adjust the center freguency
and to set the spectrum at the center of the CRT.
If the frequency value is already known, enter that frequency using

the ten-key pad to prevent the spectrum from deviating from the center
of the CRT.
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(:) Next, adjust the calibration signal to REFerence LEVEL (Reference
level: on the uppermost line of the graticule) to measure the level.

The reference level at the power on state is ¢ dBm. Change this level

value to -10 dBm to adjust the calibration signal to the reference
level.

Reference level
1

o

o

REF  -§_Sadm ATT Sus

20aB/0TY Mile

N=r
REF
=2,8a8m

ABK fmHZ

¥ad imAz

5P S0ma

CENTER  200MHZ

Figure 2-11 Setting of the Reference Level to ~10 dBm

EF

Pressug;]to select the setting mode for the reference level. After
this key is pressed, "REF LEVEL **dBm" appears on the screen.

CH:
Press (13 (B8] J:Q to set the reference level to -10 dB. The
key is also valid when entered after the numeric data. The

reference level may also be set with the step keys. Therefore, try
each setting methed while monitoring the display. Note that the level
display should be calibrated if the calibration signal does not match
the reference level. Turn the AMPTD CAL control on the front panel to
adjust the calibration signal level to the reference level.

By setting the signal at the center of the screen and adjusting the
waveform peak to the reference level as above, the fregquency and level
of an unknown signal {(a calibration signal in this example) can be
read by the center frequency and reference level data displayed on the
screen.

Use the marker (spot} to directly read these values as a marker

frequency and a marker level data without adjusting the signal to the
center fregquency and to the reference level.
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@ First, press MARKER [ to display the marker.

Use the data knob or the @ and @ keys to adjust the marker to the
signal peak.

Then, the marker frequency and its level are displayed on the upper
left corner of the screen. With the data, the signal fregquency and
level can be monitored directly. To delete the marker, press [g.

Display of the marker frequency and level

\

REF  ~0.Gubm ATT sem
10¢B/DIV Mrase

N=n

- i

REF 200 . ampz Lm
=8 . 9abm

RO 1MHZ

YEW 1mM T B g
oo some [RERATST AR

CENTER  20GMM: SPAN 100 .0MHZ

Figure 2-12 Fregquency and Level Measurement with the Marker

The above keys are most frequently used to operate R4136.
Accordingly, you are requested to get familiar with those keys.
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2.5 LIST OF PANEL KEYS AND SOFTKEY MENU ITEMS

There are different types of softkeys : some cause action immediately

after pressed, some allow data entry when pressed, and others display a
softkey menu that is one ahead of the current one.

Softkey menu are listed by section in Al1.3 of the appendix to this manual
and described by function in 3.4 of the text of this manual.
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3. OPERATING PROCEDURES (1)

The front panel keys are classified in the followiné sections by function

group:

C) DATA section : Inputs the setting data for each function.
(See [Clause 3.1])

C) FUNCTION section : Sets the basic measurement conditions.

{See [Clause 3.2])

(D COUPLED FunCTioN section : Sets the coupled functions such as
resolution bandwidth and video bandwidth,
sweep time input attenuator setting modes.
{See [Clause 3.3])

C) SWEEP section : Sets the sweep mode and the trigger mode.
(See [Clause 3.4])

C) MARKER section : Sets the marker mode. (See [Clause 3.5})

C) TRACE section ' : Sets the trace mode. (See [Clause 3.6]}

(:) The other sections : The section for storage and recall of the

measurement conditions and others. Softkey
section, and a section for status display
in the remote control mode.

Each key can be classified into four types: Keys which operate the
function upon being pressed, keys which allow data entries, keys which
display the softkey menus upon being pressed, and keys which operate with
a combination of the above mentioned functions., Modes in which these keys
are set can be confirmed by the LEDs on these keys and the active functien
display on the screen.
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3.1 DATA SECTION

| S—

The DATA section consists of the data knob, step keys, ten-key pad, and
unit keys; these are used to enter the data set in the setting modes for

each function.

2] &

(z3 L&l (=]

[Z] [E]) (&)

(f1 2] (2]

BEK S§P

(el 3 O

es |
[l

~—
Y
e
! SE

ti—i:
oS &
—

Data knob:

Increases the data value when turned clockwise, and
decreases when turned counterclockwise. Generally,
this knob is used for fine adjustment of the input
data. The setting resolution differs depending on
each function.

Step keys:
Change the data in steps according to the step size
setting.

Ten-key pad:
Enters the data directly with numeric values.

Press the set numeric and unit keys to enter the data
in the function block.

The unit is changed as frequency, level or time
according to the function being in activate.

When you press an incorrect numeric¢ value, press BEJSP
and enter the correct value.

The polarity key ) is valid even after the numeric
value is entered.
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3.2 FUNCTION SECTION

Eggﬂ CENTER FREQuency key o Egg] REFerence LEVEL key

FREQ FREQuency SPAN k
E;éJ 0 Y ey

ER)(SI®) sweep START and STOP keys

3.2.1 Betting the Center Frequency

The center frequency may be set within the range of 0 to 23 GHz
1800 MHz has been set at the time of initializaticn.

poe Selects the center frequency setting mede. This selection
Eé@J enables the data entry and displays the softkey menu.

{1) Data Entries

To enter center frequency data, use the following keys:

EoRY

Increases the center frequency when turned clockwise, and
decreases it when turned counterclockwise. The setting
resolution is approx. 1/100 of the frequency span.

Increases and decreases the center freguency in steps according
to the step size setting. When the step size is set to AUTO,
the center frequency will be set 1/10 of the fregquency span,
that is, one division of the horizontal axis is a step size.

Sets the center frequency with a numeric value. The setting
resolution is approx. 1/500 of the frequency span.
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