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SEECIRUM ANALYZER
INSTRUCTION MANUAL

1. General Description

GENERAL DESCRIPTION

Information and notes necessary to use this instrument for Operating
Manual safety are written. Read before this instrument is used.

T Jan 27/94
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INSTRUCTION MANUAL

1.1 How to Use this Operation Manual

1.1 How to Use this Operation Manual

This manual proceeds from basic knowledge to applicaticon so that anyone
can master the abundant functions of this eguipment even when using such
an intelligent spectrum analyzer for the first time. Those who are
accustomed to using an intelligent spectrum analyzer can start the
measurement at cnce merely by referring to [Chapter 4. OPERATING
PROCEDURE] . The functional description of each key is given in {Chapter
3. DESCRIPTION OF PANEL SURFACE LAYQUT AND DISPLAY].

1 -2 Oct 20/89
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INSTRUCTION MANUAL

1.2 Dutline of Products

1,2 Oukline of Products

The R4131

contrelled by a microcomputer.
of all measuring conditions, since its

frequency span is 4 GHz to 50 kHz,
MHz to 1

resolution is 1

kHz,

level data resolution by a marker is 0.05 dB,
trube surface dynamic range is 80 dB,
and the setting conditions of the its major functions are shown on its CRT

display.

covers a band-width as wide as 10 kHz to 3500 kHz and is
This analyzer features easy confirmation

The panel of this equipment enables its three major functions (center
freguency, freguency span, and reference level) to be independent of each

other, and its layout makes for excellent operability. In addition, the
resolution band, sweep time and input attenuator values are set
automatically by its AUTC feature.
Table 1-1 lists the other majocr functions of R41371.
Table 1-1 Mador Function of R4131
Major function® R4131C R4131D R4131CN R4131DN
Input impedance 50 @ 75 @
Accuracy in +10 MHz *100 kHz 10 MHz *¥+100 kHz
frequency display

QP value automatic
operation

Antenna factor

‘automatic operation

GPIR control

Standard mounting

Copy

Direct plotting with a plotter

SAVE/RECALL function

Storing
Memnory.

three setting conditions in its non-vclatile

Storing three display waveforms in its non-volatile

memory.,

Possible to set automatically at power ON.

Displaying function

WRITE and VIEW

Screen display

POSI PEAK POST/NEG POSI PEAK POSI/NEG
display display display display
Occupied band-width e Standard |
Configuration
Note: *Where frequency £ 2.5 GHz after zero calibration
- 3 May 31/94
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1.3 Before Starting the Use

1.3 Before Starting the Use

1.3.1 Appearance Check and Accessory Check

After R4131 was received, first check flaws or damage in appearance
that could have occurred during its transportation.

Next, check the standard accessories for their guantity and standards,
referring to Table 1-2 for R41212/D and to Tahle 1-3 for R4131CN/DN.
If any flaw, damage, shortage in accessories, etc., is found, contact
the nearest dealer or the sales and support offices.

Table 1~2 R4131C/D Standard Accessories

No. Name Specification Stock No. Oty Remarks
1 Fuse 218005 DEFT-AABA Z
2 Allen wrench 3 mm - 1
3 input cable MI-02z DCR-FF{386 1
4 | NC-BNC adapter JUG-201A-U JCF-AFQC1EXO3 5
5 Power cable ADQ1402 DCB~DD2428X01 i
- JR41 31 ‘ Japanese
6 instruction manual !
—— ER4131 English
Table 1-3 R4131CHN/DN Standard Accessories
No. Name Specification Stock No. = Remarks
1 Fusge 218005 DFT-RALA 2
2 Allen wrench 3 mm e 1
3 Input cable D3S015(Black) | DCB-FF2928X01 1
4 NC-BNC adapter BA-~A165 JCF-AF001EX04 1
5 C15% adapter NCP-NFJ JCF-AFO01EX06 1% *R4131DN
only
6 Powar cable A01402 DCB~-DD242BX01 1
- JR4131 Japanese
7 Instruction manual 1
— ER41 31 Fnglish
1o~ 4 May 31/94
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1.3 Before Starting the Use

1.3.2 Environmental Conditions for Use

®

Refrain from using thisg equipment in a place subiject to much vibration
direct sunlight, and where corrosive gas is generated.

The unit is designed for indoor use.

Alsce, do not use it where the ambient temperature is outside 00¢ to
500C and relative humidity is less than 85%.

If may occasionally be subjected to temperatures between 00C and

-100C without degradation of its safety.

Since this equipment employs a suction type cooling fan to prevent the
internal temperature from rising, install this equipment 10 cm or more
from the wall, and do not place anything close to its back nor use
this equipment in an incorrect position.

Although the equipment design for noise from the AC power supply line,
use it allows where there is low noise as far as possible, and use a
noise filter for noisy places.

The storage temperature range for this eguipment is ~200¢ ¢o
+70CC, When this squipment is not used for a long period of time,

store it in a dry place away from direct sunlight, covered with vinyl
or placed in a cardboard box.

Before turning This Analyzer on

WARNING

Before any other connection is made, make sure this instrument has
been properlv grounded through the protective conductor of the AC
power cable to a socket ocutlet provided with protective earth
contact. Any interruption of the protective (grounding} conductor,
inside or ocutside the instrument, or disconnection of the protective
earth terminal can result in personal injury.

Before turning this analyzer on, make sure that it is set to the
voltage of the power supply (Refer to Table 1-4.).

If the fuse rating i1s not as specified, this unit may be broken.

R

Power Supply Condition

The power supply conditions of R4131 are given in Table 1-4.

1 -5 Jan 27/94
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INSTRUCTICN MANUAL

1.3 Before Starting the Use

Table 1-4 Power Supply Conditions

T :
Power supply Condition
Input voltage 90 V to 132 V or 198 V to 250 v rmp
Fraquency 48 to 66 Hz
Power consumption | Less than 120 VA

CAUTION e

When the power supply does not conform the conditions given in
Table 1-4, this equipment could break down.

{2} Check for Puse

The fuse of the power supply AC line iz T5 A/250 V far either 90 V to
132 Vor 198 V to 250 V in input voltage.

Check the Ffuse set in the power connector of the rear panel as shown
in Pigure 1-1,

Rear panel power
Supply connector

{

Figure 1-1 Check for Fuse

CAUTION

When used with a fuge not in th

e specified value, this equipment could
break down.

1 - 6 Jan 27/94
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INSTRUCTION MANUAL

1.3 Before Starting the Use

{3} Check for Power Supply Cable

Turn OFF the POWER switch on the front panel of this equipment. Next,
connect the attached power supply cable to the AC LINE connector. The
plug is a 3~pin type and the round pin in the middle is the earth.

When using the R4131C, R4131CN, R4131D, R4131DN defend the following.

@ Connect power plug with the outlet prepared the protective earth
terminal.

@ Do not use extension cable without a protective conductor.

When a 2-pin adaptor is used, be sure to connect either the ground

wire led from the adaptor or the ground terminal located con the rear
panel to the ground.

WARNING .

Any interruption of the protective conductor inside or outside the R4131C,
R4131CN, R4131D, R4131DN or disconnection of the protegtive earth terminal
ig likely to make the instrument dangerous.

Intentional interruption is prohibited.

1 o= 7 May 31/94
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1.3 Before Starting the Use

(4) Maximum Input

CAUTION

The maximum level that can be input to the INPUT connector of this
equipment is as fellows. When a voltage beyond this level is input,
the input mixer unit. etc., breaks down, entailing heavy repair
expense, When the input signal level might exceed the maximum input P
level for this equipment, be sure to lower the signal level :
sufficiently by using an external attenuator, etc., and then input it.

R4131C/D Maximum input level: +20 dBm (INPUT ATT 20 &8 or
more)
AC coupe v 225 VBC max,
R4131CN/DN Maximum Input level: +127 dBu (INPUT ATT 20 DB or
more)
AC couple 1 25 vnC
] Or
{
CTRERED s
| 1 © &

At Signal f
— Attemuator — source 5
: Figure 1-2 1Input of Excessive Signal Level
i
§ 1 - g% May 31/94
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2. Using R4131 for the First Time

USING R4131 FOR THE PIRST TIME

This chapter describes the fundamentals of operating R4131 for those using
for the firgt time,

e turning ON the power for this equipment, read through

Note: Bef
ction 1.3, Before Use,.

or
Secti

2 -1 Oct 20/89
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2.1 Screen of Spectrum Apalvzer

2.1 Screen of Spectrum Analyzer

Figure 2-1 shows the screen of R41371, indicating the relationship among
the center frequency, span width, and reference level.

Wnen the center frequency is changed, the Fo
D position of the screen in the horizontal
direction moves right and left.
AAMAANARAAAAAAAAARAN,

Center
- freguency

When the span side is changed, the size of
a the screen in the horizontal direction
increases or decreases.

ra— Span width — ]
d ¥

@T When the reference level is changed, the
g 0 position of the screen in the vertical
o direction moves up and down.
¢ 0
>
g @
e
! y
A
1 On the screen, the horizontal direction
° represents the frequency and its vertical
g direction represents the amplitude (level).
4
-~
2.
=
b

Frequency .

Figure 2-! Screen of Spectrum Analvzer

2 -2 Oct 20/89

ANE E aF 1 A AdAL L SN

LSPREOTRITM ANAT.VZER



R413%1 SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

2.2 Basic Operating Procedure

- 2.2 Basic Operating Procedure

While operating actuallvy using the calibraticn signal of this equipment,
learn how to use the most important keys.

(1) Initialization Screen

First, turn ON the power.

When the power ON automatic setting function is in operation or a key
SEIFT OFF

is pressed after the power ON, press the and [j kevs to

initialize the screen as shown Figure 2-2.

Note: See Section 4.17, Power ON Automatic Setting.

Gdtm 2000M 4GHz
10c8/

.
HHzw

7

s R e e

DT
ST {0Oma/ ATT 10dB

S
VF 1MHz

Figure 2-2 Initialization screen

:
B

{2) Input of Measurement Signal

Referring to Figure 2-3, input the calibration signal of this
equipment to the terminal INPUT.

Calibration signal

¢ R4131C/D Frequency: 200 MHz #30 kHz
£ Level : ~30 dBm #0.5 dB
; R4131CN/DN Frequency: 200 MHz #30 kHz
y Level : 80 dBu +0.5 4B

2 -3 May 31/94
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2.2 Basic Operating Procedure

i S iy
| e e e
| ’E EX-HEEY @
]
: EE A
T lEE
I EE B
| &8 = % c}ég —HRR A 1N
N { iy
JUE-20187%
1
4

Figure 2-3 1Input the Calibration Signal

(3) Setting of Center Frequency

Since the calibration signal is already known to be 200 MHz in
frequency and =30 dBM in output, set the center frequency to 200 MHz.
Turn the data knob counterclockwise to sat the spectrum of the input
signal to the center of the CRT,

-——-.Oz! ‘.i‘aouna*:j
A El e e T

Data knob

—
—
#
E 2 - 4 Oct 20/89
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2.2 Baslc Operating Procedure

Turn the data knob, then the waveform moves in the horizontal
direction (Figure 2-4).

Center frequency

__DeBm 200MHz 40k
10dB8/
iMHEzw

ﬁ__

.

oo, T, e ol

f ST 10ma/ ATT 1048 VF 1MHz
: Fiqure 2-4 Setting Center Frequency to 200 MHz
% {4) Betting of Freguency Span

B

Since the frequency span of this eguipment is set very wide to 4 GHz
on initialization, change it to 2 MHz.

% = :
O -
=) ik ]
Ouacy
,,Eg FREQ SPAN key and
: |12 STEP key
0
g i_
= O
L= B
% Press the ?Lo; key, then the frequency span becomes narrower in steps
% of 1-2~5 {(Figure 2-5}.
.
% 2 -5 Oct 20/89
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2.2 Basic Operating Procedure

If the spectrum deviates from the center in this casge, turn the data
knobr to change the center freguency and make it narrower while seizing

the spectrum in the center.

S
{7

Frequency span

__DdBm 20O, OCMHz Py
: 10d8/
- ~ i OkHew
—— ._.I.E'g__. b o]
{ja_._
SUNL55 AT P " xJ__L!_u 5 loibo LAET
37 10mars ATT 1868 ¥F IMHz

Figure 2~5 Setting the FPrequency Span to 2 MEz

Since the Eﬁﬁﬂ is selected at initialization in the resolution band
width, it is set to the maximum value automatically according to the

setting condition of the frequency span.

{b) Setting of Reference Level

The reference level of this equipment -- the horizontal line on the
top of the screen grid -- is set to ¢ dB at initialization.
Change it to -30 dB and set the spectrum of the calibration signal to

the reference level.

6 Oct 20/89
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INSTRUCTION MANUAL

2.2 Basi¢c Operating Procedure

REFERENCE LEVELL  when the REFERENCE LEVEL key is pressed, the

reference level goes up and down in steps of 10 4B.
V0dB/DIV 2dB-B1V It is set to 10 4dB/DIV at initialization.

wmCOARSE

[P INE Whan the COARSE or FINE key 1z pressed and FINE is
selected, the LED on the upper right of this key
lights and the mode is set to FINE.

The 10DB/DIV or 2DB/DIV Key is used to change the
TodETB1v 2dB0LY get value in 1-dB steps.

REFERENCE LEVEL key

= and FINE STEP key
= 4
Reference
level =
i U
~30d8m 2[]_(3‘. oMMz SMHz

1048/

ST 1Omes  ATT igds vr«' 1MHz

Figure 2-6 Setting the Reference Level to ~30 4B

2 -7 Oct 20/89
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2.2 Basic Operating Procedure

{6) How to Use the MARKER Key

By using the MARKER, you can read the frequency directly at the
displayed marker point and level data.

The following is a description of this procedure:

MARRKER
When the - [] key is pressed, the LED on its upper lights and the
marker ( <> ) appears en the center frequency axis.

Move the marker with the data knob to set the marker to tha measured
signal (Figure 2-7). The d&ata of the signal can be read directly
according to the marker frequency and its level.

GFF
When the marker is cleared, press the [] key.

- PEAX search
PEAK

When the [} key is pressed, the marker moves to the maximum level
waveform displaved,

— MarKeR — Center Freguency
MER™ CF ,
When the key is pressed, the marker frequency becomes the

center frequency and the marker returns to the caenter,

—— Marker level

::} Ibeiau:ker frequency
~20dlin 208, 0OMHz 2MHz
MARKER Key and Lo je oo T Jioads
P d TEW

MARKER OFF key

MKR—*CF key

PEAKR key and f
|
]

} 1
4 b d i A oihide g
il e

"-:;'-ﬂér

jj ST 10mas/ ATT 10dB VF MMz

Figure 2-7 Setting the Marker to the Peak of the Measured Signal

2 -8 Oct 20/89
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SPECTRUM ANALYZER
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2,2 Basic Operating Procedure

(7) How to Improve Freguency Accuracy According to the Correction Routine
SHIPT
When the [] ¢ zewxo caL key is pressed, the frequency correction
routine, ZERO CAL, is executed, {(Then, the "ZERO CAL" is displayed on
the bottom right of the CRT.) When the ZERO CAL is executed before
measurement starts, the center frequency accuracy is improved as shown

below:

R4131C/CN  Center frequency accuracy 0 to 3.5 GHz T :1OMHz

R4131D/DN Center freguency accuracy 0 to 2.5 GHz : +100kHz
2.5 GHz to 3,5 GHz: +10MHz

{8) Warm-up Time

To use this eguipment at the specified accuracy, take 30 minutes or
g more for its warm-up.

2 - 9% May 31/94
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INSTRUCTION MANUAL
3. Description of
Panel Surface and CRT Display

DESCRIPTION OF PANEL SURFACE AND CRT DISPLAY

This chapter describes each section on the panel and display screen of
this equipment.

3 -1 Oct 20/83
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3.1 Descripticn of Front Panel

3.1 Description of Front Panel

Figure 3-1 shows the front panel.

oY
L
-

2y

¢
H

ninin

¢

i

i
¢ | L

H
e

()
®
Y
e
[
i

®

Figure 3-1 Description of Front Panel

. e e

B

1 Power ON/OFF Switch b

The waveform is displayed at power ON and after a self-test
{self-diagnosis),

2 PBarphone Jack

This is a jack used for an 8-ochm earphone, to monitor the received
modulated wave with the earphone (TR16191) when this equipment is used
as a fixed tuning receiver.

3 Variable Resistor for Correcting Level Display

This is a variable resistor to correct the level display of this
equipnent.

3 -2 Jan 27/94
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3.1 Descripticn of PFront Panel

(@) Variable Resistor for Adjusting Brightness

This ig a variable resistor to correct
the brightness of the CRT display.

(:} Output Connector of Correction Signal
CAL BUT

For R4131C/D 200Miiz
-30d8m

Outputs the signal of 200 MHz and -30 4B,

For R4131CN/DN AL aut
~ 200MHz

Outputs the signal of 200 MHz and 80 dB. 80d3

@D Input Connector

For R4131C/D

INBUT 509
The maximum input level is +20 &Bm and 10kHz-3. 56Hz
+25 VDC max. when the input attenuator is +20dBm MAX
more than 20 d4B. = 25VDC MAX
For R4131CN/DN [HPUT 75 £

10kiiz-3. 564z
The maximum input level is +127 @By and - 12748 2 HAX
+25 VDC max. when the input attenuator is % 25VDC MAX

more than 20 4B.

CAUTION

Note that the 75 O input connector is vulnerable when using
R4131CN/DN. Unless the 75 {i NC-BNC type is used for the BNC adaptor,
the input connector breaks down very easily.

(:) Analyzer Control Key
Three basic keys cf the spectrum analyzer -- center frequency, span
width, and amplitude level -~ and this equipment are separated into

three sections to be independent of each other for excellent
operability.

3 -3 May 31/94
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SPECTRUM ANALYZER
INSTRUCTICN MANUAL

3.1 Description of Front Panel

CTRC?REQ The center frequency can be set with the data
[::j kncbk (::::) .
O
¥\ The frequency span width can be set with the
EX

REFEREN‘;E LEYEL

This key can set the reference level.

Also, pressing the SHIFT key sets the SHIFT mode

and executes the
function whose name is inscribes in blue immediately below the next
key you press.

Oct 20/89

R4131 SERIES



(*0FT U3 UITM PBIBOTPUT ST

68/02 AP0 S - g *y3pI& puRq YHITIJ OAATIA Y3 SIS rautl desems ayz sieg PPOW I9bb1ay p2l1o9Tes 3yg)
.@.@OEMMUUHMB@EWWMO&ﬂmwm

SPOW TYWHON Syl Ut : “deis Tsasy
Asy yoeg jo uorzdraoseg Z-£ @InbBT4 : SousxsIRI BUl sebuvun

"3ITUN T9ABT Y3 s3ueTes

]
e
ic m, miwﬁm - THPOW MIDATHL
< »MW | TTONIS SY3 UT LESEM

~

]

"TOADT IDUSIBISI BUR §i9Y

YATOTEL GIUIA A0 TMYLS oyz saeadey

A i

o T3UA

M.G.

momn O
dTIMS

/

*zozenusige andul 2U3 5399

.

/

= ("QET Y3Tm Pel1EsTRUT)
Tepowl LATHE 8yl s38%

J

e

TUSRIss 8yl uo yead ToalT
1s3YbTY ay3 o1 zewrevw 3UY SSAOK

AN XX 141HS -0
4vag € IAVS

L aPo | I.ilf/f/ff ‘UBBIDS 308TBS Arouwoy
‘ SU3 SARTASTP pue 9pow TTYDEY

N AIG/BPE

*Asusnbaxy xsjuan mﬁu L
j ~ ~ T
03 Aousnbeaz reyizu syl 5385 32 Wy 42 @ AD e 9U3 03uT IszATRuT Y3 sSang
11833 TUSURIY BuTunl TRUXSIUT OAFT SN z.iw

\ L/

SU3 30 Zoxxe butuni syl sxesTH

M3TA
HIT “Idsq 1071d (-qET e peges
/ ﬁ@ @@ maohm/ ~TPUI} wIczsasem
* , HYH D) peiols ayj sldetdstq
™ T =
1383ud i » 1T s8I03s
HISNT MO0 oy o o¥IZ  *H/ISTON EisITiNe) - pUe TTT3S pueys
WIOIDARM BUL SOUDY

(*aET yatm @mumo‘ﬁvcﬂ”lllllllluz,illtxjﬂ\\ mz«.amm _on_.:,« MM 1T
TISIVW SYL S|sRIT | o0 MENNYH DN 4.0 - v - anuﬁ (*QFT yatae pesesTpur)
: L7 O O O O O/ <} ‘butdsems yoes o7 wIoISARM

*Aouenbexy zeyrew oyy pue Asusnd
~8IF A2IUSD  1gOUy BIEp Y 518Y

g

g podeTdstp oyl sB1TIMOY

("Q=T YITM pPeIROTPUT):

Trm¥Isw eyl sAerdstTo
_ ‘MEY pue ueds

\ Aouenbeay sya saeg
(*CF¥I YITé pe3WOTPUI} - opouw ; : { "Spou
138 AONHAOFES ¥ALNED SU3 S309Tsg SLONER T3 UT 4AT d3TM peasotD
. -ur}  tandut Asy syl sTqeRus 03
Toa3quos Teursins oyl s3dnaxsiul  :buTtazes PO TYDOT
("Q3T YT p33e0TPUI) tepow :
LES N¥4S ADNINOTEI . 9Y3 s3owTag (*QaT Uzt peILOTRUI)
! "epow HUTIASS YIpTM PuRg UOTINTOSII oyl s30978%

*z-¢ 2InBIg UT PaUTIossp S® ST

(*aaT Y314 peseontpur) -ueds Aousnbaiy syj o3
opoul TYWNON 2U3 ST A8Y UnEd JO uoiisung ayg

BUTpIOOOR UIPTA pPURY NILIIE OHUIA PUE SWT] dosMs

{ME¥) Y3IPTH pueq UOTINTOSII §385 ATTEOTIRWOINY
. {apow IYWNON 2Y3 UT) A9y yoeg 7o uoridrioseq Z°¢

fopow TyIRION 84l UT) &8y yoed JO UOT3dTiosed Z°F

TYNANYW NOIIOMELENT
HAZATYNY WOMLDOHAS
SETYHES LELlFY

Rt i A,

i i







ve/Ls Kew 9 - ¢

|POW ILJIHS 8u3y uf
Aey yosem yo uoradriossg

£~ 2InbB1g

fiéi;s.:;MQMzWO‘mwmum SuT 5398 Ilfiff“

: TEVHENTT
o7 $BILUIDPIO STXE
IO =2TE0s Y3 S99

TATA/ap 01

0% BB8IPUTPIO JO STXE®

wﬁuwwo BTEDS 8yl 51989 f///f!

TAZG/dp 7 o3
SSRRUTPIO IO STXR

€0 0 03 LW

INdNI ®Y3 S385

(ATUO NQ/QLELR
/

<
02V 8U3 440/N0 Uank

: "UCTIOUNT MIVIL
TYNDIS sya soaexadp

"D
O¥EZ SeE3nosXy

(ATUC QGLELNY) "HIPpTM pueq
paTdnono eyl JO SpOW NOILVIIJO
U3 O3uUT I9TATRUR SUl S$3ng

} epou \\\\\\\

/

Ld

102} 10 3d VDEN/SO4 ©3 epou
NOILGELAG AYIdSIC 8uj s30878g

"NO/O0LELHY BYy J0g

¥d S04 - (ATuo NO/QLEimd

—

S

“Ld Mg 504

O3 SpoW NOILDELIA
A¥IdSIQ 8y} s3098788

‘LI0 TIIWYS
©3 Bpou NOIIOEIIG
AVIASIA U3 £308Teg

] A0-MA 7 HY3d

T

\

[

130 L3G 130 \
"WHRHON |1 Md SGd  FT1dHY,

AT O

¢ i 4 JISNI
oo 4 s
oo, ) 0EATA
: 1359
O < kI T4
did [|aeEm O 5k e chE]
GHAIA JITMS
\., )
/mﬁzﬂ oD )
) SLINA INTS XX LHs =0
04y WH-SIS_ VO 0N : m
|l ATO/@PE ALG/EPD] i}!/

@ TIva3y

TEHATT FONIY3ATY

PO INTFWTANSYEN
FNTYA d0 2Ul €189

‘Spol FAYS 29U SE UDIISS
uoT3oeTes Axowswu oyl sietdsig

HIIn—0
INTT TdSQ 107d
ap 11 D4 ===
/] XYH o)
I
Vi (" am
353yd _

HINT  ME0 rgy 40 ONIZ_ ZH/3SION  Whon || LIE-D T U3TM PSIRDTPUI)  “QICH XYW SB
M # . Z(am oL zma/ . wricisaesm AeTdSTp 9U3 SMEIQ
) mm\_%z ummﬁms m / = = pn.w 3
° © © i J suseios nusw andano

xzrz01d 2uz sAvidsTg

UOTITPUOS UQTIRZTTRTITUT SU) Sneg

“ray 4D
BYL S9INOKH

N

rapou

H/ASTON 3yl 5198

Y

"NYAS ONEZ 9yl S81N08XE

*auTT Avtdstp Ul S99EOTPUI

TIpol HZITUVMMON 8U3 s319g

‘€-f @2INBTH UT pPICTIOSSpP s° ST

Spouw LJTHS 8Y3y Ul A9y yoes 3O UOTIDURT Yyt

(epow LJIHS °ul ur) A8y yoexy o uoradrivgeqg £t

s

(epow LATHS oYz UT)
Avy yoey jyo uoradriosag €€

TYNNYW NOILDOMLENT
HHZATUNY KOHLOEIS
SHI¥ES (f1pY

o







S )

T

SPECTRUM ANALYZER
INSTRUCTION MANUAL

3.4 Description of Rear Panel

3.4 Description of Rear Panel

The

©

rear panel is as described in FPigure 3-4,

® & &

=7

XEMM«.

SR -
ERARRE O] fFeee
[ e v | i, 3
-

o gl
'—--‘..- s
\ =

\ !

T

" LT/

S

‘1
b oo

Figure 3-4 Rear Panel

Serial No.

A serizl No. of this equipment is printed.

Japan only

Ground terminal

Used to connect the unit frame to the ground when neither 3-pin nor
2-pin power cable connector cannot be usad.

Connector for AC Power Cable

This connector is a 3-pin type, and the center pin is a terminal for
grounding,

When the upper 1id is drawn out, the power fuse can be taken out.

Cooling Fan

This is a suction type cooling fan.

3 -7 Jan 27/94
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3.4 Description of Rear Panel

(g) Connector for Slope Correction

This connector ig used to output the slope correcting voltage 2 V/GHz
for the tracking generator.

@

Output Connector to XY Recorder of WRITE Waveform

Y. OUT ... approx. 0 to 4 V, and output impedance approx. 220

S

Output Connector to XY Recorder of WRITE Waveform
X. OUT ... approx. =5 V to 45 V, and output impedance approx. 10 K@
Connector for Probe Power

This is the power supply for accessories, €.g9., active probe, etc.

3 PROBE 7 1 ¥
POKER 2 : GND
3 : -5V
4 1 4 +15v

(:} GPIB Connector

This is a terminal used when this equipment is connected to an
external controller or plotter with the GPIB cable.

Address Switch for GPIB
The GPIB address is set using 1~ to 5-digit switches.
C) Output Connector to.External CRT Display and VIDEG Plotter, etc.

Output impedance ... approx. 75 & and 1 Vp_p, including the
composite signal.

{2) Qutput Connector for IF Monitor

This terminal iz used to supply IF output 3,58 MHz and approx. 50 fi.
The output level can be set according to the input attenuator and
reference level,

3-8 Sep 27/93

Ra a1 DhRLES

P o




SPECTRUM ANALYZIER
INSTRUCTION MANUAL

3.4 Descripticon of Rear Panel

13 LOCAL QUT Connector for Tracking Generator
1st LOCAL GUT ... more than -5 dBm at 4 GHz to 7.5 GHz
LOCAL OUT Connector for Tracking Generator

2nd LOCAL COUT ... more than -5 dBm at 3.77 GHz.

CAUTION

When connector ]@ and @ for the tracking generator is used while
opened, accurate measurement can not be occasionally done.

Connect with the tracking generator or if you do not use the
connector, install attached terminal instrument.

W e e e i

3 -9 Sep 27/93
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3.5 How to Read CRT Display Indication

3.5 How to Read CRT Display Indication

Their indication

Varicous setting conditions are displayed on the screen.
-5,

and the contents of each indication are shown in Figure 3

UNCAL message
This message is cutput when the

display data level bescomes too
low, in such cases where the sweep-
ing is too fast or the resolutian
band width is too narrow compared
with the fregquency span.

Center frequency ‘fe*”aT“y span

Reference level

v
—-10d8m 200.00MKzZ 40MHz ordinat
eauency— M| HOS.Oif’%Hz AL 1008/ oris mees
Leve Lm0 O B m :GK%‘“ZW%Resoluticn
PMEEtEE““’MKP%USé 110s band width
Displayed i . . Displaved i
the stavar | —[SIGNAL ITRACK — | SMEL g samre
TRACK only 5 cnly in the
sf detection
{ mode
Displays the ‘gisElaYE:
level of th 55 uring the
d:?.;r;la; lin: = 2808m I / EiRgvcall"
! ation
ZERD CAL
Arag s A ~ _,J ey l ﬁT“iI
! ! 1 | ] AEC
ST 0.5s/ ATT 20dB VE 100Hz \
Displayed

during the AFC
operation
{R4131D/DN)
Sweep time Input attenuator Video filter band
width

Figure 3-5 1Indication of CRT Display

3 - 10%* May 31/94
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4. Operating Methcd

OPERATING METHCD

Thieg chapter describes the basic cperating method of this equipment with

same measuring examples included.

Oct 20/8%
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4.1 Initialization

4.1 Initialization
SHIFT

When the [J, P;iﬁii key is pressed, the eguipment is set to the initial

values as shown in Table 4-1.

Table 4-7 Initialization Condition
Set item Initialization condition
Center frequency 2000 MHz
Frequency span 4 GHgz
Reference level £ dBm (:R4131C/D)

110 dRu (:R4131CN/DN)
Resorution band width 1 MHz

VIDEO FLTR band width 1 MHz
SWEEP TIME 10 mS
INPUT ATT. 10 4B
TRIGGER MODE FREE RUN
Marker OFF
Ordinates axis scale 10 dB8/DIV
DETECTION MODE POSI-NEGA PEAK (:R4131D/DN)

POSI PEAK (:R4131C/CN)
TRACE MODE WRITE

4 -2 May 31/94
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g

4.1 Initialization

0B 2000MH ACHz ~DdBm 23C0NHz — . 18]
10437 { ! ltoass
FhL e e R S et
: {
P
R B e S S
g _— ] %
i i
IR AL gt A NP —— gt T T e 8 akfa&}aﬁt’mﬂ&m .
- . L4 P P e minE ma.-.;»..‘.m.#_ﬁ
ST 10ms/ ATT 108 VF 1Mz ST 10Oms/ ATT 1043 vP HHz
{a) R4131C (B} R4131D
110dEp 2000MHz .ACHz2 11008 _.__D2Oooudz AGHz
}3“’3’ I md§/
iHHzw —— - M w
2 - R
: ' NN S T e T
AT APt b hady Mwhww — ey o - . ]
' AT N L. H’L Las badados ALY fﬂwhﬂé@ké‘w%‘i‘f%_. .
z_ Lo d b m,_J ;NM Evod Rk i AR
3 ST i0ws/ TT 1048 VF 1PHz ST iCma/ ATT wdg VF 1Mz
g (¢} R413I1CN (d) R4131DN
i Figure 4-1 Initial Screen
:
é:
£
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4.2 Center Frequency

4.2 Center Frequengy

The equipment is set to the COTR FREQ CHANGE mcde at the initialization of

the data knch. However, whan it is set o the MARKER CHANGE mode, press
CTR FREQ

the 0 key. Then the LED on ths key lights and the equipment is set
£oc the CTR FREQ SET mode.

When the data knob is turned, the center frequency changes in a range from
0 MHz to 3620 MHz.

The set resolution is 1/200 of the frequency span.

Center Frequency Accuracy

The center frequency accuracy becomes the following range after the
execution of the ZERC CAL in the local feed through (zero waveform):

R4131C/CN 0 Hz to 3.5 GHz : +10 MHz or less
R4131D/DN 0 Hz to 2.5 GHz : +100 kHz or less
2,5 GHz to 3.5 GHz: +10 MHz or less

4 - 4 May 31/94
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4.2 Center Frequency

Display of center -“-agusncy
£ !

-
;
f. OdfAm 2000MHz Eisars
¢ 1023/
Ty
i
£
B
i L N
;
g —
{ U ebe 210

87 1Omss

g CTR FRrie
%%

! Data knob
4 (:::::)

O
0dBm 200MHz 4GHz
!10&%/

. g e L_—_ | —-m—;—

IEIERINE !““"“

ST 10mes ATT 108 VF 1MHz

Figure 4-2 Change in Center Fregquency
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4.3 Function to Improve Center
Frequency Accuracy

4.3 Function to Improve Center Frequency Accuracy

(1) AFC Punction {only in R4131H,/DN)

(3)

Since the AFC circuit is mounted in R4131D/DN, the APC turns ON from
when the frequency span becomes lower than 200 MHz and displaved as
AFC on the bottom right of the screen. Conseguently, the center
frequency accuracy becomes +100 kHz or less after the execution of the
ZERG CAL, described later. (It is confined o the case where the
center frequency is 0 Hz to 2.5 MHz, however.)

SHIFT
To use this equipment with this AFC function kept OFF, kev in the ]

and g;c keys., (When the AFC is turned OFF, the tracking time is
shortened and the toral sweep time becomes shorter.)

SHIPFT

TC use the eguipment with the AFC Kept ON again, press the [} eand

[] keys, then the AFC circuit starts operating.
AFC
2ERO CALibration
SHIFT D
Press the [J and ,.,5c., Keys, then ZERO CAL is executed. {"ZERO
CAL" is then indicated on the hottom right of the screen.)

After correcting the center frequency 0 MHz in the local feed through
{(zero waveform), the equipment returns to the setting before the
execution of ZERQO CAL, thus improving the center frequency accuracy.

Incidentally, although the ZERO CAL data is stored in the non-volatile
emory, execute the Z2ERC CAL over again to read its correct value.

CF CALibration

CF CaAL
Press the [] key, the CF CAL and degausing are executed.
Since this equipment usges an oscillator capable of sweeping a wide
band width as its local oscillator, an error oceurs in the oscillation
frequency for the setting when the center fregquency is changed sharply
{more than 1 GHz) where the fregquency span is narrower (less than
200 MHz). This error can be removed by executing the CF CAL. To
change the center frequency of the R4131 by 1 GHz or more, the
frequency span is widened (as 2 GHz or 4 GHz span) in general. ({Since
the center frequency set resclution is 1/200 of the span, the center
frequency does not move in big steps unless the span is widened.)
Consequently, the sweeping is made under the status where the span is
wide, and the degausing is executed naturally. No CF CAL need be
exzruted in this case,
Usually, it is not necessary to use this CF CAL. Use it only to move
sharply the frequency where the span is narrow in the GPIB contrel,
etc. CF CAL is not executed when the APC function is turned ON in the

R41315/DN.

4 - § May 31/94
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4.3 Function to Improve Center
Fregquency Accuracy

{(4) CF abDdustment

SHIFT
Press the a ;y eroap: Keys, then CF ADJ is executed.
By using this function, the center frequency accuracy can be improved
further using the known input signal.
The following is a description of the case where 2.2 GHz (11 times of
CAL OUT 200 MHz) is used as the known frequency signal to read the
value of an unknown fregquency in the vicinlty of 2.2 GHz.

(1) Set the center frequency to 2.2 GHz. (See Figure 4-3 (a).)

T e RS

@D Make the frequency span narrow in a range from which the spectrum
does not protrude from the tube surface., (See Figure 4-3 (b}.)
SHIFT

{é) Wnhen the EJ ; CFEQDJ keys are pressed, the freguency display
remains unchanged, but the spectrum moves to the center and the
center freguency accuracy becomes 11 times the CAL OUT signal

accuracy. (See Figure 4-3 {c).)

C) Input an unknown frequency and read the freguency. (See Figqure 4-3
(dy )

Although the wvalue of the unknown frequency i1s obtained as 2199.5 MHz
in this example, care should be taken, hkecause value indicates the
error of the CAL OUT signal and also the marker arror,

{a)

CTR *REQ ., Gd3 2200MHg ASH
Data knob Tooby

O ) st

s

T 1 i E'-i! i

Foetds D 5 jﬁg&iL_;

5T 10ms/ ATT 1048 VE 1MHz
g Figure 4-3 CF ADJ
:
b
-
§

4 - 7 Cct 20/89

R41 317 SERIES




SPECTRUM ANALYZER
INSTRUCTION MANDAL

4.3 Function to Improve Center
Freguency Accuracy

{b}
o Odfim . 2200, OCMHz 2Miz
s [_ T T“mf?/
AUTE @ @ <:| @ B ; - e B
t
: ol —
B i
! T
ot O N S R Y
- - 8 o
e l1, . sl
57 10ms/ ATT 1008 YF LMz
{e) SHIFY OB 2200, DOMHz 2Mpz
- J 1 T{Dag/
,,m.,] - ECk e
CF ADJ
- S — - ]
' H
: |
s |
1 TRFTLIY S FRTVIEY Jdb. xJ.JILk'J ..i[
ST 10ms/ ATT 1048 YF 1MHz
(d)
HAgEk
—3d8a 2280, . OOMH= EMHz
Data knob MK 21 séﬁsom«q— [ ] |10a8/
/ I» ——2B, -Bf‘:ﬂr—-w f 1Dk
l i 4
I T
L
i !
z i
! ﬂ
e -
| T S -
: 1 j\]
H 1
e e mfde ] ot L]
baied Ll 4’]1 : 4 .,‘u!m u!_ " |
ST 10ms/ ATT ipdB VF 1Hz
Figure 4-3 CF ADJ (cont'd)
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4.4 Fregquency 3Span

4,4 Freguency Span
When the FREQUENCY SPAN SET mode is selected, the frequency range from

4 GHz to 50 kHz can be set with 1-2-5 steps by pressing the B3] or
key. The 1/10 of the set frequency span becomes the freguency span of one
gcale of the quadrature axis,

ITf the gpectrum deviates from the center of the screen when the freguency
span is narrowed, return the spectrum to the center of the screen by
turning the data knob.

—

{1} What Is Zero Span (Displayed in the Time Axis)?

SHIFT

Pressing [j y &nd zg%o keys sets the ZERO SPAN mode, in which this
equipment functions as a fixed tuning receiver and becomes a tube
surface gquadrature axis display. To clear this ZERO SPAN mode, press

the <) or kay.

When sither key is pressed, the frequency span returns to the span
before the setting of the ZERO SPAN mode.

Display of frequency span

Y

Lyl
HHzw

_.H<Bm 29_91'%“2 40H

[" — e e [ SN
e e e 21 ”’%ﬁ**—ﬁ.&gﬁiﬁ, )

57 10ms/s ATT 10dB YF 1yHz

O
Odgnm 200, 000MHz S0xhiz
| Tioegs
e "v-fﬁi'}hr-i— Wt
! \
i i :
i
] P :
[ . oL
bt Thrdasi Lul“wm”‘%&$WAk&L&J£C
ST {0ms/ ATT (0dB VF 1MHz

Figure 4-4 Making the Frequency Span Narrow and Spectrum Expand
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4.5 Interlocking Function (AUTO)

SHIPT
0 Ea
&
BdBm 200, BHOMHZ ZERD SPAN
i0cB/
ThiHey
//\ Hf'/l“ ! L
nal W‘v\w’\ﬂ-.,w*""
-
f b £
A : AFC
ST 1Cms/ ATT 10dB VF MMz

Figure 4-5 ZERO SPAN Mode
4.5 Interlocking Function {AUTO}

When the Eﬁiﬂ key is pressed and the LED con the key is lit, the frequency
Span ,sresclution band width (®BW) and sweep time are all interlocked to be

set to the cptimum condition when the or [@o] key is pressed.
Incidentally, when the video filter band width {(see Section 4.11) is
changed, the video filter band width and sweep time are interlocked to be
set to the optimum condition automaticalily.

4 -~ 1¢ : Oct 20/89
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T

4.6 Resnlution Bank Width (RBW)

i 4.6 Resolution Bank Width (RBW)

When the LED on the EE key is lit, the resolution band width is
interiocked with the freguency span to be set automatically.

When [®¥) key is pressed and then B} or =}, the resolution band width
can be set manually. When the @2 key is pressed, the spectrum narrows
: and the resolution rises. It is therefore possible to separate the

equipment from the nearby noise of the measured spectrum, ©r te separate

spectrums themselves.

G &= &

H ABW
i ~10d8m _ 200, opMHz *PY_ Sua
3Cdklz 10xtiz 108/
- A L {0hHw

\/ N\
ey iN

/.

l H%@&Gé#l

' Sordel Ly
ot oo i
57 10ms/ ATT 10d8 ¥E 1Mz

Figure 4-6 Change in Resolution Band wWidth

4 - 11 Oct 20/89
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4.7 R erence Level and

£
Ordinate Axis Scale

4.7 Reference Level and Ordinate Axis Scale

(1)

Reference Level

The reference level is the top of the quadrature axis on the sScreen.
KEFEREYCE LBVEL

By pressing the (o] [=] key, it is possible to set a range of
=63.75 dBm fo +40 dBm for R4131C/D and 40.25 &Bp to 150 dBp for
R41371CN/DN with 2 resolution of 0.25 dm maximum,

REFERENCE LEVEL
Each time the @ key is pressed, the reference level goes
up or down by one step.

Reference level

i
0dBm
OdBm_ 200, nowHe M ~300Be 200, DOMHz 2MHz
B { Iﬁ ] Toads 1 1133%/
OhMEw ' L0hiHew
i
| JL"““"‘“ 888 > | R
}r : ﬁ!v’swn L&JQ T U}"} gg:", Jﬁ%f@fl ¥
AN e
R OO L o e I e et i,
ST 10mo/ ATT 10dB VE 1HHz ST 10mss ATT 1048 VF 1umsz

(2)

Figure 4~7 Change in Reference Level

Quadrature Axis Scale {(dB/DIV)

= - SHIFY @
When the [ and io5558:y keys are pressed, the ordinates axis scale

is set to 10 dB/DIV,

SHIPT
When the D and keys are pressed, the ordinates axis scale

245,01V
is set to 2 dB/DIV.
SHIFT
When the [] and LIE;AR keys are pressed, the ordinates axis scale

is set to LINEAR.
In LINEAR, the lower end of the screen grid becomes 0 V.

4 - 12 May 371/94
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4.7 Reference Level and
Qrdinate Axigs Scale

SHIFT

g

10GB/DTV

Lo

ATT 1048 ¥F tMHz

]

SHIFT -25, 00c3m 200, OCMkz | 2MHz
N L

| - K
248,01V 5 . fr 120 ?"
.ﬁ__n]/\ww —

LA 5 AEC

ST 1Cms/ ATT 1008 YF 1MHz
12, 570V 200, DOMHz 2MHz
SHIFT P i
| i UINEAR
C} D [ TTITHRAR
LINEAR R - I
T R A I R

N = —AFE

e AT A_A‘. . <L - dme—
5T 1Clms/ ATT 10d YF MMz

Figure 4-8 Ordinates Axis Scale
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4,7 Reference Level and
Ordinate Axis Scale

(3)

(4}

Refarence Level Step Width (COARSE/FINE)
L

When COARSE/FINE is selected in {the LED lights when
gselected to FINE), the step width becomes as shown in the table below
at 10 4B/DIV and 2 DB/DIV:

Step width
COARSE FINE

Ordinates axis scale (dB/DIV)

10 dB/DIV 10 4B 1 8B
2 dB/DIV 1 dB .25 dB

Unit (UNITS)

UNITS
When the [] key is pressed, four types of units, dBm, dBY, dBu/m (A
through D) and dBmV can be selected in the reference level.
The dBu/m is described in Section 4,18 Measurement of Electric Field
Intensity.

Calibration of Ordinates Axis Level

The ordinates axis level can be calibrated by setting the signal level
to =30 dBm using the variable resistor for calibrating the level
display on the front panel with the calibration signal 200 MHz CAL.
The ordinates axis level may change later in some cases if the
calibration is executed before the equipment has warmed up for 30
minutes.

Care should also be taken because the ordinates axis level can change
when the working temperature changes sharply.

4 - 14 Oct 20/89
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4,8 RF Input Attenuator

4.8 RF Input Attenuator

ITRPUT ATTENUATOR
Pressing the Eﬂ ; Eﬂ key sets the value 0f RF ATY betwesen the INPUT

connector and first mixer from 10 DB to 50 dB in steps of 10 dB. It is
usually intericcked with the reference level to be set automatically.

Also, when the equipment is initialized the 10 dB attenuator is always sget
for the protection of the first mixer.

Ddifim 200. OO¥Hz 2Me
10d8/
30kbew

Input attenuator value

Figure 4-9 Input Attenuator Displaying Position

CAUTION

SHIFT INPUT ATTENUATOR
The attenuator can be set to 0 dB by pressing the [} ' Eﬁ
keys., However, set it after making sure that there is no excessive
input signal throughout the frequency band width.

4 -~ 15 Oct 20/89
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4.9 Display Line

4.9 Display Line
sEHIFTY
when the I , keys are pressed, the display line is displayed
on the screen, °%7F “i¥E

The display line is a horizontal cursor line for the level comparison of
waveform. 1Its data is displayved on the screen as "DL = xx 4Bm". (See
Figure 4-10.,) Each time the and [«»] keys are pressed, the display
line can be moved up and down.

As in the reference level, the display line can be changed by selecting

@ COARSE
the COARSE/FINE using the ZEIE " key with the following step widths:

COARSE: t DIV
FINE : 1/10 DIV

SHIFT

To erase the display line, press the [ , ez again.
BSPL LIME

Also, the display line is used for the reference line in the normalizing
function and for the level setting in the signal tracking function.

~15¢Bm 200, DOMHz 2MH=
[ 10cd/,
. EORHEw
Display i
line
)
;
L I
level display Ol +30dBm J\
yilduladuisied | Eendlnls fibing
ST {Oms/ ATT 1008 VF IHHz

Figure 4-10 Display Line

4 - 16 Oct 20/89
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4.10 Marker Function

4,10 Marker Function

(1) Display of Marker

{33

MARKER
When the E] kay
center of the freguency axis or a previcusly set pesition. In
addition, the frequency and level of the marker are displaved on the
upper left of the screen. The marker can be moved freely on the trace
using the data knob.

. . . Marker
Digplay of marker freguency and level
The marker moves
to the right. 10d8m 200, 000AHz 1MHz
Wk |eod codmrz] | tagds
Ny 30, OB A

-, il

The marker moves

to the left, %ﬁ -
TR

?,\ by i} L’“'Ez__ - “!;; édz.!} L ¢§(a>;‘£-{:
ST 10ma/ ATT 1048 VF 1wz

Figure 4-11 Operation of Marker

CTR FRER
If the 0 kevy is pressed when the marker is displayed on the
screen, the data kneb is made inte the mode to change the center
frequency and the marker is fixed on the freguency axis at that time
and not erased.

Erasing of Marker
OFF

when the LJ key is pressed, the display of the marker and marker data
is erased.

MARKER
When the [[] kev is pressed once more, the marker appears again on
the frequency axis where it had disappeared.

PEAK Search

PEAK
when the [ key is pressed, the marker moves to the peak of the
waveform with the highest level on the trace (Figure 4-12),
This is a convenient function for setting the marker to the measuring
signal.

4 -~ 17 Oct 20/8%
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4.10 Marker Function

~10cBm __ SCEIS e SO . SECHHz
MK Lda:ﬁﬁz i f10dB/

G0, 5 Bm 30CkHpw

ST 10ms/ ATT 1048 VE 1Mz

PEAK
<
~1D0dfm 370MHz 5COMHz
MK | 200MHz | I i 1008/
e 3G {Jed B f higw
N H
L 4 ) ’ EWMT#——"
At el o e 0 sl
LT ER e S T
i R e AR N R e
ST 10ms/ ATT :10cB YF 1MHz

Figure 4-12 PEAK Search

{(4) MarXeR — Center Freguengy
MER™cCF o '
When the [J key is pressed, the marker and spectrum on which the
marker is present move to the center of the screen to coincide with
the center frequency. (Figure 4-13}

The spectrum can also be moved to the center of the screen by setting

the center frequency using the known data. When this key is used, the
spectrum can be moved to the center very guickly.

4 - 18 Oct 20/89
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4,10 Marker Function
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Figure 4-13 MarKeR-— Center Fregquency

{5} SiGnal TRacK

SHIFT
When the [J and g]TRK kevs are pressed, the signal tracking
function coperates. 5t

When this function is used, the frequency with the highest peak on the
screen is automatically set as the center frequency each time the
eweaping is done and when adopted makes it possible to azlways seize
the signal in the center of screen, even if the signal drifts.

The signal tracking function of this equipment merely performs the
PEAK searching on the screen and repeats it for each sweepling as

MER C¥., However, the PEAK searching level can be selected by the
display line. It is therefore possible to track only the signal which
is higher in level than the display line.
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4.10 Marker Function

By this, the center frequency never flies off due to noise without

tracking the signal, even if the input signal is missed temporarily.
SHIFT

Prass the 0 and BS?” keys, and the display line is displaved

on the sgreen,

Then, move the display line using the 10 dVB/DIV and 2 dB/DIV kevs to
determine the level for PEAK searching.

SHIFT
When the E] and SIGEQRK keys are pressed, the signal above the value
determined by the display line is tracked. (See Figure 4-14,)

Even if the display line is erased, the signal tracking is still
carried out with the value determined earlier. To clear the signal

SEIFT
tracking function, press the (] and ] keys over again, or
MARHER 97 F SIG TRK
press the [] KEY.
~10cBm 200. 00MHz 2MH:
sniew ux | 200] Gonz 1 [15d8/
D 0= Bt HOhHEw
D3PL LINE
@ SIGHAL_TRACK
F0dB DIV 2d8/D1 Y f
SHIFT h
E] Sig]TRx Ol #8558 m h_?w L -
wmammm}gmmm'c
5T 10ms/ ATT 1008 VF MMz
Figure 4-14 $8IGnal TRack
(6} MARKER PAUSE
MARKER
After making the marker display on the screen, press the E] and

TIME- DIV MARKER TIME/DBYY
@ keys, or D and keys in succession, then the MARKER
PAUSE function coperates.

This function stops the sweeping temporarily at the position of the
marker. Although the stop time is 7 sec at first under the MARKER
PAUSE status, it can be changed from 1 sec, in steps of 0.5 sec. It
can be set in steps of 0.5 sec between 0 and 10.0 sec. (See

Figure 4-1%).

To clear this MARKER PAUSE function, set the stop time to 0 sec by
MARKER TIME DY MARKER oOFF

repeatedly pressing the []] and B keys, or press the 0O
key.
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4.10 Marker Function

e

OcBw 200, Chbz 20MHz
i acu}cmr: [ 10dB/
P30 OB : +GHHT

MEPAUSE .03

HARKER.TIHE/D!V i E %
O . = | [

| |

, -

Lo b o gl s !li} K-tiu.u' iai bt et T
ST iCms/ ATT 10d8 YF 1MHz

Figure 4-15 MARKER PAUSE

{7) Measurement of NOISE/Hz

SHIFT

After displaying the marker on the screen, press the U ana mi@
ND sHz

keys in succession, then the NOISE/Hz function operates.

This function can measure the rms of the noise level which is
normalized by the noise voltage band width of 1 Hz at the marker
position.

The display detection mode at this time is automatically set to the

S5AMPLE DET. (See Figure 4-16.)
SEIRT

To clear the NOISE/Hz function, press the {1 and Ncggga“zkeys again.

-20dBm _f 130MHz 200MHz
MK | 130MHZ | [10a8/
SHIFT 1 @B OBt M

0 &3 |
HO ZH2 SMHPL

P S N

Al LP . ,ggﬁuwﬂ% W
Wil m
ik ;
i
AEC
St iOmas ATT 10d8 VP 1MHz
Figure 4-16 Setting of NOISE/Hz
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4.11 Video Filter Band Width (VIDED Fil/TeR)

4.11 Videc Filter %§Q§0Width {(VIDEQO FiLTeR)
FLTER

Each time the = key is pressed, the video filter band width can he
changed with seven steps of 1 MHz «——300 kHz =+ 100 kHz =10 kHz <=
1 kHz »—= 100 Hz =10 Hz.

Also, the video filter band width is interlocked with the sweep time to be
set automatically to the optimum sweep time,

When the video filter band width ig made smaller step by step, the signal
which is buried in noise can be searched for, but it takes a long sweep

time.
~20dm 14B0MHz 200MHz
{1Cans
FLREC 300w
= -
| S O U S -
; -
i £
S A Ase
ST 2/ ATT 10dB VF 100Hz

Video filter band width

Figure 4-17 VIDEQ FiliTeR
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4,12 8etting of Sweep Time

Since the equipment is set to AUTO at initialization, the sweep time is
automatically set to a range which does not cause a level error for the
frequency span, resclution band width, and VIDEO FilTeR, etc.

TIMESDIVY

When the Eg kev is pressed, the automatic setting is cleared and the
sweep time can be set to a range from 5 ms/DIV to 100 £/DIV in steps of
1=2-5. The message "UNCAL" is displayed in the center of the screen when
it is set in a manner to cause an error in the level display because of
too rapid sweeping. Change the measuring condition, by making the sweep
time longer for instance. (Ses Figure 4-18.)

Message UNCAL

Cd8m \\EDD.UDCMHz 200kHz
MK | 2000 BO4MHz ] UNLCAL 10d8/
82 DeiBm Sty

PP SIS STOUR | e IR Y WO 0 sk 260
ST Sma/ ATT 10d8 VE Mz

T

Sweep time

Figure 4~-18 Sweep Time
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4.13 Selection of Sweep Mode/Trigger Mode

4.13 Selection of Sweep Mode/Trigger Mode

FREE RUN
LINE

YICED
TRIGGER

|
Bach time the SINGLE () n keys are pressed, the TRIGGER mode is
select in the order of FREE RUN —» LINE —» VIDEQ —+ SINGLE. The LED
corresponding to the selected mode will then light,

FREE RUN: This is a continuous sweep mode to automatically repeat the
sweeping internally.

Line : This is a mode to repeat the sweeping in synchronism with the
AC power supply frequency.

VIDEO : Triggered by the waveform which detected the IF signal.
START
ARESET
SINGLE : This is a single sweep mode and controlled by the M key.
START
SRESET

When the 0 key is pressed in the single sweep mode, the
sweeping is executed once.

START
When the “*E%FT Ley iy pressed in the middle of sweeping, the
sweeping is reset for the next single sweeping. This Ffunction
is used to retry sweeping during screen rewriting when the

sweep time is long.
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4.14 Display Detection Mode

4.14 Display Detection Mode

This is the mode to gpecify which amplitude walue should be converted from
analog to digital when the amplitude data within a certain time during the
sweeping 1s converted from analog to dicital.

This displav detection mode affects the display of noise or that of
impulsive signals.

{1} SAMPLE DETection

SHIFT

When the C] and SjglL keys are pressed, the SAMPLE DET mode is

BET

selected and "SMPL"™ is displaved in the middle right of the screen.
(See Figure 4-19.)

This mode displays the result of sweeping at moments set at each point
of the freguency axis.

The SAMPLE DET mode is set automatically for measurement of the
NOISE/Hz,

POS1 PeaK DETection

-~ R47131D/DN

SHIFT
When the [] and Pagsz kevs are pressed, the system goes into the
DET
PGS PK DET mode.

This mode displays the maximum value during the period set at each
point of the frequency axis.

Since this POS PK DET mode soundly seizes thé spectrum peak, it is
effective for the level measurement of & fine spectrum. (See
Figure 4-20.)

R4131C/CN

R4131C/CN is set to the POS PK DET mode when it is initialized.
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4.14 Displav Detection MOde

(3) NORMAL DETection (POSI/NEGA DET)

- R4131D/DN

SHIFT
When the W] and Nug%AL keys are pressed, the system enters the

DET

POSI/NEGA PK DET mode.

This mode displays the maximum value or minimum value of the periods
set at each point of the frequency axis. (See Figure 4-21,)

R4131D/DN is set te the NORMAL (POSI/NEGA) DET mode when it is
initialized.
- R4131C/CN
SHEIPT

When the E] and No£;{L keys are pressed, the system enters the POST
DET

PE DET mode,

~30dBm 200

1T

=L /1
SAMPL {‘ \1
B <
F i - !F‘? R l“!l’;*.‘ \
AT - i)
ST 10ma/ ATT fnop

- Figure 4-19 SAMPLE DET (R4131)

OOMHz aMHz
104G/
ZrHew

AR

‘ ky et
e R Y Y Py
S i AFC
ST 10ma/ ATT 18dB YF 1Mz
Figure 4-20 POSI PK DET {R4131)
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4.°4 Displav Detection MOde

~3CdEm 20 COMHz  EMb=z

SHIFT

g O

HORMAL
DET

"
T L e | ]

et el N WA
ST 10ms/ ATT 10d8

: . Pigure 4-~27 NORMAL DET {R4131B/BN/D/DN)
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4,15 Selection of Trace Mode

The trace memcry of this equipment provides two memorics. One is the
WRITE memory which rewrites the data for each sweeping the other is the
VIEW memcry which stores the waveform for any screen of the WRITE memnory.
The waveform of the WRITE memory or VIEW memory can be called, or both ecan
be displayed on the screen to make z two-screen display.

(1)

(2)

(3)

WRITE

MAaX

STORE

VIEW

WRITE

WRITE
When the [] key is pressed, the memory contents are rewritten at
each sweeping,

The waveform of the WRITE mode is rewritten for each sweeping. The
trace mode at initialization is set to this WRITE mode.

STORE

STORE
When the [] key is pressed, the waveform data written in the WRITE
mode at that time is held in the memory. The screen displays the
waveform data held in the memory and then holds still. In other
words, the system enters the VIEW mode and the leftward LED of the
VIEEW

0 key lights,

VIEW

VIEW
The [] key is used to call the waveform stored in the WRITE menory
i