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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.
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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
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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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SPECTRUM ANALYZER
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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INSTRUCTION MANUAL

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
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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
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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

R4131 SERIES



KEED ] DEKLSD
SPECTRUM ANALYZER
INSTRUCTION MANUAL

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
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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




ANTT L o A dde e e

SPECTRUM ANALYZER
INSTRUCTION MANUAL

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
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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 Setting of Sweep Time

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
in the WRITE mode. Since the stored waveform data keeps its contents
until new waveform data is stored again in the WRITE mode, this
function is convenient for the comparative survey between the WRITE
waveform after a change in setting conditions and the stored waveform
data (the VIEW data).
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{4} WRITE and VIEW (2~screen display)

When the display data, which is rewritten each sweeping by means of

WRITE STORE
the (7} key, is stored and the [} Key is pressed again, both
— WRITE

lefiwzrd LEDs of the [} and L) keys light and the stored waveform
data and the sweep data in the WRITE mode are displayed in two
screens. To return the two screens tec a gingle screen, erase the

- ¥
unrecessary screen using the “EITE or ii" kev.

The following describes how to use this function taking the
comparative measurement of the secondary harmonic level as an example.

Operating procedure
C) Input the signal of CALibration OUTput, 200 MHz and -30 dBm, of

thie eguipment.
() Set as follows:

Center freguency 200 MHz

Reference level -30 dBn

Frequency span 10 MHz

In addition, set the POS PR DET to make it easier to compare two
screens.

() Set the spectrum of the measured signal to the center of the
soreen {(Figure 4-22).

T &ﬁmwyﬁwwm
S |
N S O N (OO0 S SN O D Y 7

ST 18ms/ ATT 10d8 VFE 1MHz

Figure 4-22 Setting the Measured Signal
to the Center Frequency
LSTORE
(4) Press the 1 key.
Then, the trace mode becomes VIEW, The sweeping stops, the last
sweep waveform is displayed, and the screen stands

still. This data is stored in the internal memory.
WRITE

(5) Press the (] key.
Then, a new WRITE waveform data is displayed together with the

waveform of the memory (Figure 4-23).
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4,15 Selection of Trace Mode

STORE WRITE
d O
<
~zoon Don, nove 10MHz
| P iogs
; 100HHe
f \ o
I
M/ \
i tseti b bkt r\ﬁ-mmw At
e oo P&qw@rﬁ.g il
? i |
i | AT
ST 10ms/ ATT 10c¢H VF 1MHz

Figure 4-23 Two-screen Display with a New WRITE Waveform

C) Set the center freguency to 400 MHz and make the secondary
harmonic wave move to the center of the gcreen.
Then, the measured value can be read from the difference in
display between the two screens. (Figure 4-24}

~38Bm 401, DOMHz 10MHz
| ‘ P |1oes/
: SO

%ﬁmwﬁ%ﬁwﬁm%m%@wm

i
|

I
j F ! AFC
51 10mes ATT 10dB VF 1MM=

Figure 4~24 Two-Screen Display of Secondary Harmonic
wave and STORE Waveform
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4,15 Selection of Trace Mode

To erase the VIEW waveform while it is kept held in the
memory to cobserve the secondary harmonic wave (WRITE
wavefcorm) further, press the viiw key, Then, the screen
becomes single screen display of ths WRITE wa:fform.

To display the memory waveform only, press the ﬁiE key. That

iz, press the key on the erased side.

58

(5) MAX BOLD
SHIFT
When the [3 and E;x keys are pressed, the stored data i1s rewritten

and displayed on the screen, at each sweeping, any data that exceeds
the former level at each point on the freguency axis is updated.

Consequently, the screen displays the maximum value up to then, for
each point. (Figure 4-23)

In Figure 4-25, it can be seen that the signal is drifting in a range
of approx. 4 MHz by putting it on MAX HOLD.

SHIFT
MAX
G
1 OMiHx
[ Ttogds
W

g ~— 0RHE

Figure 4-25 MAX HOLD
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4.15 Selection of Trace Mode

WRITE

When the LJ key is pressed once more, the maximum held contents and
WRITE waveform are displayed in two screens, and at the same time, the
WRITE waveform is compared with the maximum held centents.  When the
former is larger, that value is stored in the memory (Figure 4-26}.

70 release MAX HOLD, after setting to gaigreen display as shown in

Figure 4-26, clear it by pressing the [J] and g}xkeys again: or
after setting the maximum held waveform o “he VIEW mode by pressing
STORE VYIEW VIEW

[] or [] key, erase the unnecessary screen by pressing the [] or
WRITE

[3 kev.

WRITE
<
=104¢8m 100, GaMHy 1 OMH=z
- | i1dads
NN SR S S . ; LS T
J]T; s Tm jt : RHtw
S—— ‘_Mj ‘.A;w._A 4' - .1 J—
!

M i

LA ot

ST 1Cms/ ATT 1048 YF 1MMz

Figqure 4-26 Two-screen Display of The Maximum Hold
Contents and WRITE Waveform
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4,16 Setting Conditions and
SAVE/RECALL of Displayed Waveform

4,16 Setting Conditions and SAVE/RECALL of Displayed Waveform

This eguipment can save three states of the displayed waveform and it is
setting conditions as shown table 4-2 in the non-volatile memory.

This function is convenient, because the setting conditions and displayed
waveform can be recalled when the system is set up again since they are
saved in the memcry even if the power 1s turned OFF. It is also possible
by using this function to compare waveforms and to block them out all
together since the displaved waveforms can be recalled.

Tabhle 4-2 SAVE/RECALL Enabled Panel Setting

Center frequency

Frequency span

Interlocking function {(AUTO)

Resolution band width

Reference level

Reference level step width (COARSE/FINE)
INPUT attenuator

Video filter band width

Sweep time

When the setting conditions and displaved waveforms saved in the memory
are recalled, the setting conditions are set in the WRITE screen at first
and then the saved waveforms are recalled on the VIEW screen,

YIEW
It is possible by pressing the [] key to gsee the waveforms which were
saved in the memory (Figure 4-27).
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{(Non-volatile memoxry)

Set conditions

Lind waveforms

ﬁECALL ditions

{Recalled screen)

Set con-

Saved screen WRITE

sCreen

Wave-
forms

VIEW screen

Set
conditions
and

waveforms

Figure 4-27 SAVE/RECALL Waveform Memory

Table 4-~3 shows the relations with the screen stored in the memory in each
trace mode,

Table 4-3 Screen Stored in EBach Trace Mode

Trace mode Screen stored
WRITE DISPLAY only Stores the WRITE screen.
VIEW display only Stores th VIEW screen,
WRITE/VIEW display Stores the WRITE screen.
MAX HOLD oniy Stores the MAX HOLD screen.
WRITE/MAX HOLD display | Stores the WRITE screen.

(1) SAVE

SHIFT

When the E] and SE%E kKeys are pressed, the system is enters the SAVE
mode and the screen becomes as shown in Figure 4-28.

[-Corresponding key
T

MEMORY 0: [LCL (USER DEFINED POWER-UP)
MEMORY 1: WRITE
MEMORY 2: STORE
MEMORY 3: VIEW

QUIT :  RECALL

Figure 4-28 SAVE Screen
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SAVE/RECALL of Displaved Waveform

WRITE STORE VIEW
Select the MEMORY 1, MEMORY 2, or MEMORY 3 using [} ' [] y OF E]
key and select the memory to store.

RECALL

To quit the SAVE mode halfway, press the [ key.

The MEMORY 0 is described in Section 4.17 Automatic Setting at Power
ON.

(2) RECALL
RECALL

When the [} key is pressed, the system enters the RECALL mode and
the screen becomes as shown Figure 4-29,

lmCorresponding key

MEMORY O: LéL (USER DEFINED POWER-UP)
MEMORY 1: WRITE

MEMORY 2: STORE

MEMORY 3: VIEW

QuUIT : RECALL

Figure 4-29 RECALL Screen

WRITE STORE
Select the MEMORY 1, MEMORY 2, or MEMORY 3 by using the (] , [J « or

YIEW

0 key to select the memory to call,

RECALL

To guit the RECALL mode halfway, press the [} key.
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4.17 Automatic Setting at Power ON

4.17 Automatic Setting at Power ON

This is a functicn to call the setting stored in the non-volatile nemory
each time the power is turned ON. The setting of the equipment selected

by vourself ecan always be called at bower ON.
SHIFT

To store the setting to appear at power ON, press the [ and C%Ekeys to
but the system into the SAVE mode, $h

Then, the screen becomes as shown in Figure 4-28,
LcL

Press the MEMORY 0 and R keys, then the set conditions are stored in the
memory.
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Measurement (dBu/m)

4,18 Electric Field Intensity Measurement (dBu/m)

The spectrum analyzer which can observe a wide frequency band at a tinme
can aisc be used as a field intensity measuring instrument. When an
antenna manufactured by ADVANTEST ig used, thisg znalyzer displays the
level detz by correcting the antenna factor, making 1t possible to read
directly the field intensity through this analyzer. Bowever, this
correction value is effective only when the attached SDZW cable, 10 m. is
used. When using any other cable an error results.

Operating procedure

(:) Connect the antenna to the input kerminal (50 Q) of this equipment.
When the impedance of the antenna is not 50 {I, be sure to match the
impedance using a matching circuit.

C) Set the center frequency and fregiency span, etc., to facilitate the
obkservation.
UKNITS
(:) Press the n key and select the level unit to match the antenna as
follows:

Por TR1722 half-wave dipole antenna: dBu/m (&)

For TR1717 log helical antenna : dBu/m (B)
For TR17203 active antenna + dBL/m (C)
For TR17204 lcg helical antenna : dBu/m (D)

PEAK

(d) Press the (] key and set it to the peak of the spectrum to measure
the marker,

The relationship between the marker point display level, that is, the
input end voltage ex {(dBuV) of this equipment, and the actual field
intengity Ex (dBuv/m) is as shown-below: .. G :

Ex = ex + K Where, K: antenna factor {(dB)

when the above antenna is used, this antenna factor K is automatically
corrected and the marker display indicates the field intensity,

when any antenna other than those mentioned above is used, correct the
vaiue referring tc the following "Correction Coefficient of Antenna":
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4.18 Electric Field Intensity
Measurement {dBu/m}

- Correction Pactor of Antenna

Ex = eygx + K = (ex + &8) + La - He + Ra
Where,

BX : Field intensity (dBLV/m)

ex : Input terminal voltage {dBRuv)
K ! Antenna correction factor (dm)

He (dB): Effective length of antenna
La (dB): cCable loss
Ba (dB): Balun loss

The factor K of the half-wave dipole antenna is obtained according to
the following equation:

e
20 Log EEE-F +*+ 6 + La + Ba F.o(MHz): Receiving frequency

~33.6 + 20 Log F + La + Ba

K

it

It

For the broad bangd width logarithm frequency type antenna, deduct the
antenna gain (half-wave dipole antenna ratio) from the obtained valye,

Figure 4-30 shows the relationship between the frequency andg
calibration factor of TR1722 half-wave dipole antenna (including the
cable loss). .
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4.19 QP Value Measurement
(Quasi-peak Value Measurement)

4.1 QP Value Measurement (Quasi-peak Value Measurement)

The QP value measurement i1s for measuring the pulse characteristic noise.
various constants in this measurement are defined values in the CISPR
standards as shown in Table 4-4,

Tapble 4-4 CISPR Standards for QP Value Measurement Basic Characteristic

T
Charging | Discharging| Mechanical
. 6 dB . . )
Measur ing band : . time time time
band width
constant | constant constant
A 10 kHz to 150 kHz 20 Hz 45 ms 500 ms 160 ms
B 150 kHz to 30 MHz 9 kHz 1 ms 160 ms 160 ms
C 30 MHz to 300 MH=z 120 kHz T ms 550 ms 100 ms
D | 300 MHz to 1 GHz 110 kHz 1 ms 550 ms 190 ms

Note: This equipment has no A-range {10 kHz to 150 kHz, and 200 Hz band
width).

Operating procedure

G) Set the center frequency and freqguency span to be measured. Since the
OPF band width is automatically set as the center frequency is set,
selsct the frequency span in the banrd to be measured. For B-band for
instance, the center freguency and span are selected as 25 MHz and 5
MHz, respectively.

INPUT ATTENUATOR

() while observing the waveform, press the [g and ol keys and
increase or decrease the input attenuator with in steps of 10 @B to
check that the waveform level does not change. If changed, it
indicates that the input stage of this equipment is saturated, so
increase the attenuator value or add B.P.F (Band Pass Filter) to its

input.

CD When the level can be checked not to change, change the reference
level so that the output peak level meets the reference level.

SHIFT

@) Press the E] and [] Keys.

ap

The system enters the QP measurement mode under thig status and the
screen becomes 5 dB/DIV and eight scales,
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(Quasi-peak Value Measurement)

®

Since a large time constant is entered when the QP value is measured
as shown in Table 4~4, make the sweep time leng enough. As a
vardstick in this setting, set 1 sec per 10 kHz in the measuring band
B (150 kHz to 30 MHz) and 1 sec per 10 kHz in the measuring bands C
and D (30 MHz to 1 GHz) .

MARRER

Press the B key to output the marker.

Then, the QP value of the input terminal is displayed in terms of the

marker freguency.
UNITS

When an antenna manufactured by ADVANTEST is used, pPress the E] key
and set the level unit to the antenna and select the unit as follows:

TR1722 half-wave dipole antenna: dBu/m (A)

TR171% log helical antenna : dBu/m (B)
TR172023 active antenna : dBu/m (D)
TR17204 log helical antenna : dBu/m (D)

Then, the antenna factor ig automatically corrected, the level unit at
the marker point becomes dBu/m, and the QP value is displayed directly
on the screen.

This correction is made only when the attached 5D2W antenna, 10 m, is
used. When any other antenna is used, obtain the correction factor
referring to the electric field intensity measurement in Section 4,18
and calculate the QP value.

SHIFT SHIFT SHIPT

Press either one of the LJ 'DE;%IV, U ,g;%lv, or ] LI1REAR

key, and the QP value measurement mode isg cleared and the setting is
changed accordingly.
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4.19 QP Value Measurement
(Quasi-peak Value Measurement)

Fisld strengih compensation coafficiont K {dn)
{including the accessory cable joss)
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Figure 4~30 Relationship between Freguency ané Calibration Factor
in the half-wave dipole antenna
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4,20 Normalize

4.20 Normalize

surface,

The following is the operating procedure for the measurement of the
insertion loss of high frequency cables using the TR4153a/B tracking
generator as an example.

Cperating procedure

C) Connect this equipment to TR4153A/B through the fieasuring system
excluding the cable to be measurad {(Figure 4-371),

(The frequency characteristic in this measuring system includes the
insertion loss of the connected cable and the freguency characteristic
of this equipment. The cable insertion loss of the measured device is
measured on the basis of thig characteristic.}

wEd

i fae]
% rﬁﬁﬁilégzg
[

Tracking Generator
TR4153A/B

o
<4
_

Figure 4-31 Direct Connection between Tracking Generator and System

@ TRACE : set to WRITE (Initialization)
dB/DIV.: Set to 2 dB/DIV
Span : Set to 2 CGHz

4 - 42 Oct 20/89

R4131 SERIES



R4131 SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

4,20 Normalize

(@ To change the reference level and to widen the dvnamic range on the
lower side of the tube surface for measurement of the cable loss, move
the through waveform to the upper side of the tube surface as shown in

Figure 4-32.

CiciBm 12C0MMz 2lHz
2d8/
:": i Hzw
i e
@ maei S =
10d3/D1V
57 G las ATT 10d8 VF 1HH=

Figure 4-32 Moving the through Waveform

Then, the Display Line 1s Displaved on the Screen.

SHIFT

Q

DEPL LNE
Move the display line close to the through waveform to make it the
reference line of the normalizing (Figure 4-33).

The display line can be moved using the key.

248,01V
Dof 120CHMe 2tz
283/
FEataia s
A Sy w—
= —
ST Qlns ATT 1008 YE tuMz

Figure 4~33 Moving the Display Line
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4,20 Normalize

C) Normalize

SHIFT

When the [] and g%EQFceys are pressed, the frequency characteristic
of the measuring syétem ig corrected and "NORM" is displayed on the
tube surface and the through waveform coincides with the display line
(Figure 4-34).

SHIFT

When the 0 and E%gl keys are pressed directly without making the
disgplay line display, the level in the center of the tube surface is
normalized as the reference line.

Ddm 200MHz 20
248/
TRRtw

Ot. §=7.POdBs

5T 0. 1o/ ATT 1048 VF MMz

Figure 4~34 Normalize
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4.20 Normalize

Q@} Observation of insertion loss of a cable to be measured

Connect the measured cable Lo this equipment (Figure 4~-35),

E%ééé [Sf=is)
BERED @
i, T

oi=T=0a
T ng NoEs]

oo

TN bt e s b 7{;& A
&

Tracking generator

O TR4153A/8

o B

JJ )

Figure 4-35 Connection of Measured Cable

r

(:) Then, the measured waveform is displayed apart from the display line
according to the cable loss (Figure 4-36).

OB [ 200HN 2CHz
o i1t 2c8/
=
yrd
e L

57 L is/ ATT 103 VF 1MH2

Figure 4-36 Cable Loss Characteristic
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4,20 Normalize

When the marker is displayed, the relative value between the marker
point on the measured waveform and display line can be read directly

in the marker level (Figure 4-37). "o clear the NORMALIZE mode, press
SHIFT

the [} and [] keys again.
NORM

OcBn Z0gHH= 2CH=
WK EOOCHMH: 229/
Cda famad Lot
s
6L + ¥ .E0cdm
5T 0.1e/ ATT 108 YF 1¥Hz

Figure 4-37 Reading the Characteristic of Waveform
from the Marker Display
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4,21 Occupied Frequency Band
Width (COBW) Measurement

4.21 Ceccupled Freguency Band Width (OBW) Measurement (only for R4131D)

This function is mounted on R4131D only. This function obtaing the
occupied frequency band width from the data on the screen measured with
this equipment. This operation is made as follows:

There are 701 points of data for the freqguency axis on the screen of this
equipment. Where cne of the veltage 1s taken as Vn, the total power P on
the screen can be chiained according to the following eguation:

701 Vn2

P = 7
n=1 R

{R: Input impedance of this eguipment)

1f X is taken as the point at which the sum of the power levels being
displayed in sequence from the left end of the screen becomes 0.5% of P,
the following equation can be established:

X
0.005 P = z
1

5]

If X is taken as the point at which the sum of the power levels being
- Zdizplaved in segusnce from the left end of th zcreen becomes 99.5% of P,
the following equation can be established:

2
vn

Y
0.985 p = z
=1

n R

Obtain X and ¥ from the above three eguations and cbtaln the cccupied
frequency band width {(OBW) from the frequency span SPAN according to the

following equation:

- FSPAN {¥-X)

OBW 707

The following is the operating procedure of the COBW display.

4 — 47 May 31/94
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4.21 Occupied Frequency Bang

Width (OBW) Measurement

Cperating procedure

(i} Make the spectrum to be measure

d display in the center of the screen
and set the screen ordinates ax

is scale to 10 dAB/DIV.
o SHIFT . i .

(;) When the [} and ggw keys are pressed, the function menu will then be
displayed.

#OBW
348 DOWN
3dB bOWN LOOPp
NEXT PEAR
QUIT : QFF

Select a function after moving the # mark using the
REFERENCE LEVEL.

@ and @keys.

(:) Press the "Aiigakey to execute the function.

Then, the operation of the OBW starts
markers appear ag Y-point and x

7 when the operation ends, two
is displayed on the upper left

-point as mentioned above, and the OBW
of the screen (Figure 4-38),

~ 204, EE0MM, D0% Hy
RX | 204, 81 {Hpz 1048/

|
M T W B
i i

/ \
/ \
/ |
[ |
Yoo |

YF IkH=2

L hasl

ST $0me/ ATT 1648

Figure 4-38 Example of OBW Measurement

{:) When the MKR OFF switch is pressed, the display fer the occupied
frequency band width is erased and R4131p returns to the normai
measuring mode.

When the IF band width is set narrower when measuring the OBW, the
measurement can be done with less error. When the MAX mode is used in
combination with this,

it is also possible to measure the maximum
value of the OBW.
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4.22 34B DOWN, 3dB DOWN LOOP,

NEXT PEAK Function

4,22 34B DOWN, 3dR DOWN LOCGP,NEXT PEAX Function (Only for R4131D)
{1) 3 dB DOWN
i]} If the marker is off

The spread in frequency between points at which the level has
decreased by 3 dB from the peak will be calculated. 1If the decrease
of 3 dB occurs at both a point on the displayed waveform that is
lower than that of the peak level in frequency and at a point higher
than that of the peak level in frecuency, then the differences in
frequency as well as in level between those two points will be
displayed.

If the decrease of 3 dB occurs only at one point, the differences in
frequency as well as in level between that point and the peak point
will be displaved.

N
34 l §

Peak

4 - 49 May 31/94
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4.22 3GBR DOWN, 3dB DOWN LCOP,

NEXT PEAK Function

C) If the marker is already on

The spread in fregquency between points at which the level has
decreased by 3 4B from the level corresponding to the marker point
will be calculated.

If the decrease of 3 &R occurs at both a point on the displayed
waveform that is lower than the marker point in frequency and at a
pont higher than the marker point in frequency, then the differences
in frequency as well as in level between thosze two points will he
displayed.

Marker point

If the decrease of 3 &B occurs only at one of the two points
mentioned above, the differences in frequency as well as in level
between that point and the marker point will be displayed.

Marker point

4 - 50 May 31/94
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4.22 3dB DOWN,3dB DOWN LOOP,
NEXT PEAK Function

(2} 3 <B DOWN LOOP

The 3 dB DOWN LOOP function is wvalid only while the TRACE mode
remaines set for WRITE. This function cannot be used for MAX HCLD.

If this function iz selacted, the peak level of the waveform will be
detected at the end of sweep. Pollowing this, the pointis) on the
wavaform whare the power level decreases bv 2 dB from the peak will be

detected. As with the 3 4B DOWN function

described above, i1f the

decreass of 3 4B occurs abt two points (or at one point only), then the
differences in freguency as well as in level between those two points
{or between that point and the marker point) will be displayed.

In this case, operaticn will be the same,
Gff status of the marker.

{3) NEXT PEAE
G} If the marker is off

The marker will be placed at a position
signal having the second largest level.

C) If the marker is on

The marker will move to a position that
having the next larger level to that of

Cﬂ If the digplay line ic on

irrespective of the on or

that corresponds to the

corresponds to the signal
the current marker point.

A search operation will be performed only on the signal having a

level larger than the display line.

(4) Operating procsdure

SHIFT . cmm s
(:) When the E} and [] keys are pressed, the function menu will then be

CBW

displiayed.

$0OBW

3dB DOWN

3dBE DOWN LOOP
NEXT PRAK
ouIT o oER

Select a function after moving the # mark using the

REFERENCE LEVEL

E{}E and keys.

MARKER

GFF

@ ®

4 - 51

Press the [] key to execute the function.

Press the 0 key to return to the usual measurement mode.
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4.23 Plotter Output

4.23 Plotter OQutput

The tube surface data can be plotted using the ADVANTEST manufactured
plotter and HP Corp. manufacturad 7440 Or its equivalent.

Operating procedure

®
®

Q@ e

Connect this equipment to the plotter through the GPIB connector.

Then, the screen to be plotted can be stored and kept standing still.
It is also possible to sweep it with the single trigger to make it
stand still.

SHIFT [
When the ] ang ;Lcrkeys are pressed, the system is made into the
PLOTTER mode and the PLOT function selecting screen is displayed on
the tube surface (Figure 4-39).

For instance, the # mark moves to either side of ALL or WAVE ONLY each
time the [#¥] key is pressed.
Move the # mark using the associated keys and select any function.

The plot type iz selected with the i key and the size is selected
with the [#i1] key.

PLOT

When the Dqgggewr(EXECUTE} key is pressed, the plotting iz started,

LCL
When the ) (CANCEL) key is pressed, the plotting can be stopped even
halfway,

The PLOT TYPE =f each plotter is selected as shown in Table 4-5.

selection tkey 1
MODE: #ALL :RBW
WAVE ONLY:
PLOT TYPE #TR tAUTO
TR R
HP
SIZE #BIG :FREQ SPAN
MIDDLE
SHALL
QuzIT 1 »< NARROW
EXECUTE <> WIDE
CANCEL 1 LCL

Figure 4-39 PLOT Function Selection Screen
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4.22 Plotter Output

Tahle 4~5 PLOT TYPE of Each Plotter

PLOT TYPE Plotter name
HP RY833, and H¥ Corp.
manufactured 7470 or
equivalent

Note: The plot type for R9833 is set to "HP" when they are delivered from
the factory, since the HP-GL-1 (HP~GL) was then assumed to be used.
When the FP-GL-2 (GP-GL) is used, set the plot type to "TR".
The TR R is for the case where continuous roll paper is used.

When the connection to the plotter is no good or the power is not turned
ON, "PLOTTER ERROR" is displayed in the center of the screen. Recheck the
connection and setting and then reset with any key and then set the PLOT
mode over again.

4 =~ H3* May 31/94
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5., Applied Measuring Method

APPLIED MEASURING METHQOD

This chapter describes the overzll operating method of this eguipment
through the measuring examples of AM wave and FM wave,

5-1 Oct 20/89
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5.1 Measurement of Modulation Fregquency
and Index of aM Signal

5.

T
i

Measurement of Modulation Frequency and Index of AM Signal

signal wave whan expressed in the time axis becomes as shown in
Figure 5-1 (a) and the modulation index m (%) can be obtained from the
alue and minimum value of its waveform.
Wwhen expressed in the frequency axis, the AM gsignal wave becomes as shown
in Figure 5-1 (b) and the modulation index m (%) can be obtained by
measuring the freguency level of the carrier and that of the sideband.

When the modulation freguency is low and its spectrum cannot be separated
completely, the signal wave is observed in the ZERO SPAN mode. When the
modulation frequency is high, the modulation index is generally obtained
from the difference hetween the frequency of the upper sideband and that
of the carrier in the FREQUENCY SPAN mode. When the modulation is small
and the signal wave is difficult to see even though the modulation
Erequency is low, observe it in the FREQUENCY SPAN mode. The measurement
precision rises when the signal wave is observed in the LINEAR mode when
the medulation index is more than 10%, or in the LOG mode when the
modulation index is less than 10%.

The following describes the measuring procedure for when the medulation
frequency is low and when it is nigh.

Ec
A
n a
Busw = — Ec E usss — B¢
2 2
f-LSB fc f’JSB
Emax - Ec ZEcp
m{%)=———w§c—-——-x?0(} m {%) = —== x 100
Emax - Emin
T Emax + Emin % 100
(a) Time Axis Display of (b} Frequency Axis Display of
AM Signal Wave AM Signal Wave
Figure 5-1 AM Signal Wave
5 -2 Oct 20/89
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5.1 Measurement of Modulation Frequency
and Index of AM Signal

5.1.1 Measurement of AM Wave When the Modulation Frequency Is Low and
Modulaticon Index Is Large

Operating procedure
{f} Connect the AM transmitter output Lo the INPUT connector of this

equipment by making it pass through the external attenuator when
necessary {Figure 5-2}.

:0

|

;

RS ponay  osascs Ll
&2 B8P 06
a—

Zttenuator

|

L

Transmitter

Figure 5~-2 Set-up in Measurement of Modulation Wave

C) Set the center frequency to the frequency of the signal to be
measured. Data knob
CTR PRESR

Press the E] key and turn the to set the center
frequency to 903 Mz (Figure 5~3}.

ezl ] SO3MHy Hw

HK [ Qﬂi«h 1048/
ILohHew

TV 5 Y S Sl cbrd, ettt 4 P Ty bl
i (b AR M S T A
ST 1Gan/ ATT 108 VF 1HHz

Figure 5-3 Setting the Center Frequency to the Fregqguency
of the Measured Signal
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2.1 Measurement of Modulation Frequency
and Index of AM Signal

@ Press the E@: @ and @ﬂ, keys and set the resclution band

width to more than three times the modulation frequancy.

HARKER

(4) Press the (1] and set the marker to the peak of the
Data knob
measured signal with the @ .
PEAK

(Wwhen the {J RKey is pressed, the marker is automatically set to
the peak of the measured signal.)

REFERENCE LEVEL

@ Press the ,D“, key and set the marker {the peak of the
measured signal) to the reference lgvel,
COARSE
?IHE__}
SHIPT
@ Press the [(J , (] key and set the ordinates axis scale
LINEAR

to LINEAR (Figure 5-4),

10, B7my 03, SEEMMy 2CCxHz
HK ggissamz 1T UivEln
di T TEmY g_“ '34[ - Al ATw

7Y
X

o
i | i
ST 2lme/ ATT 10g8 VF iuuz

Figure 5-4 Setting the Ordinates Axis Scale to LINEAR

SHIFTYT
@ Press the [ ’ gg key and enter the system into the ZERO SPaN
mode,
SHIFT
Press the [J , (J key and enter the system into the SAMPLE mode.

SAMPLE

n oo
»EY

5 - 4 Oct 20/89
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5.7 Measurenent of Modulation Frequency
and Index of AM Signal

Data knobl
(9) Press the CTﬂifE“ key and turn the to adjust the signal
level to makes it the maximum,
TRIGSER
Press the D key and set the trigger mode to VIDEO.
SAMPLE
DET
41 Press the & key and set the sweep time to a value that can be
POS PK
BFT
chserved easily.
Data knob

MARKER l
@ Press the D and turn the @ to set the marker to the peak

of the modulation signal,
Keep recording the time indication of the marker at this time
{Figure 5-5%),

3. SGCwY * $03, SEANH TIZR0 SEAN
MR L8, Do QINEAR
81 7 5EmV Frantate )
A A A A
o A AT
Ty g iy
Uiy wvy vy v e
{ f 1 j
ST Smws ATT 1028 YF LMHz

Figure 5-5 Reading the Time Display of Marker

@@ Move the marker to the next peak and obtain the difference T(s}
between the time indication of that marker and the time indication
in step (2 . In this example, it can be cbtained as 18.8 - 16.0 =
2.6 {(mg8) (Figure 5-6}.

Fregquency fm of the modulation signal becomes as follows in this
example:

1
T{s)
1

fm = ETEMYEETrz 384 (Hz)

fm =

5 - 5 Ost 20/89
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3.1 Measurement of Modulation Frequency

and Index of aM Signal

L SE0wmV 902, SEEuMS ZER0 SPAN
HE 18, Shw | L YINZAR
:a.l Ty ] ! :kaFiis

!

I

i
f
A4 fi
A AR fiTﬂHis{

LAY .
W ATRATE RN
J%\M& id

i l | !

8T fnm, ATT iogg VF 1MHz

Figure 5-§ Reading the Difference from the Time Indication
of the Adjacent Peak

Read the marker level Emax (Pigure 5~7).

gj.{s‘;;'\fi'sm i S03, GEEMMy Zﬁ'ﬁgz%:g
84 d7amy 2CRPTw
I NAARA fHMnAy A
G U T T e
ALK N R ARV

ST Zmas ATT tode VF {mHz

Figure 5-7 Reading the Emax

@ Set the marker to the minimum value of the wavefornm and read the
level Emin (Figure 5-8),

0. 57y 803, S5EMm-

IEDR0 SEaN

HK 27, dmm YiNgda

S EABEY SDRMTw
Y RY NI e

| ! l

5T Sme/ ATT 10d8 VF 1MHz

Figure 5-8 Reading the Emin
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5.1 Measurement of Modulation Freguency
and Index of AM Signal

o . : - . "
Q@ The modulation index m (%) becomes as follows in this example:

Emax - Emin .
m=E oo T x 100 (%)
Emax + Emin

3,278 — 5,448 2.830

3.278 + 5,448 X 13,728 100 = 20.6 (%)

5.1.2 Measurement of AM Wave When Mecdulation Frequency is High and
Medulation Index is Small

Operating procedurs

{E) Connect the AM transmitter outpui to the INPUT connector of this
equipment by making it pass through the external attenuator when
necessary as shown in Figure 5-Z.

(g} Set the center fraquency to the frequency of the carrier.

Data kncb

CTR FREQ

a

(:) Set the freguency span to less than 10 times the modulation
frequency.

Egéﬂ Ega or EII

PLOT D3PL LINE

Set the marker to the peak of the carrier and keep recording that
frequency (Figure 5-~92).

)

Data knob

MARRER .
=)

- Bl U, {E3MHr 200 HT
MK isc:41aaxnzi | 1528/

RN TE]
ki PRty

5T S0ma/ ATT 108 VE 1Mz

Figure $-9 Measurement of AD Wave When Modulation Fregquency
is High and Modulation Index is Small
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5.1 Measurement of Modulation Freguency
and Index of AM Signal

C) Move the marker to the peak of the modulation signal spectrum.
Data kncb

O

C) Compare the marker frequency and level at that time with the
frequency kept recorded in step (:); then the modulation frequency
and modulation index can be obtained from the difference between the
frequency and level according to the following equation:

fm = Difference from the marker frequency indicated value

B - BEc + 6)
Log“7 (Esp ZOC X 100 (%)

g
li

Marker level indicated
value difference
20

+ &)

Log™! X 100 (%)

In the example of Figure 5-9, fm = 20 kHz and m = 2%,

Figure 5-~10 shows the relationship between the value of (Sideband
level Egp ~ carrier level Bc) and modulation index m (%).
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5.1 Measursnent of Modulation Freguency
and Index of &AM Signal

109 -

%

HEHm

%

Bs: - E o {dB)

Figure 5-10 Relationship Between the Value of (Sideband Level Egp

- Carrier Level Ep) and Modulation Index m (%)
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5.2 Measurement of FM Wave

5.2 Measurement of FM Wave

When observing the FM wave, it is possible to obtain medulation frequency
fm, medulation index m, and peak deviation Af peak. When the modulation
frequency is low, set the ordinates axis to the ZERO SPAN, make it operate
as a fixed tuning receiver, demodulzts the frequency using the slope of
the IF filter, and measure it on the time axis.

When the modulation frequency is high, measure it on the frequency axis
and obtain the modulation frequency from the frequency of the sideband.
When the modulation index m is small (when it is less than approx. 0.8},
obtain it from the relationship between the carrier level and the first
sideband level.

The following describes this measurement example in either case.
5.2.1 Measurement of FM Wave When Modulation Fregquency Is Low
Operating procedure
C) Connect the FM transmitter output to the INPUT connector of this

equipment by making it pass through the external attenuator when
necessary, as shown in Figure 5-2.

@D Set the carrier of the signal sc that it becomes the center
frequency, and make it the span suitable for analyzing the spectrum.

Data knob

tl:r:Drase . @@ &

(3) Set the marker to the peak of the signal.

Data knob

MARKER
d

GD Set the marker level to the reference level.

REFERENCE LEVEL
1048817 i 248,071
LUARSE
FIne

Ejm_J

5-190 Oct 2C,/29
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5.2 Measurement of FM Wave

(5) Lower the reference level (Figure 5-11).

REFERENCE LEVEL
=

194801 Y
2853 303, B3 {MHT e
MK |9 aazumz 7} [Yat:-Fe
=1 WS T 2w

_ JU 1t
A Vi |,
Rk i s
i
57 EmeS ATT iC=3 VE 1¥H=z
Figure 5-11 Measurement of FM Wave When

Modulation Frequency Is Low

(6) Make the system into the ZERO SPAN mode.

SHIFPT

-

enter freguency sc that the demcdulaticn wave becomes
of the screen.

Data knob

CTR PRES

o . .

(g) Make the resoluticon band width to more than three times the
modulation frequency so that the demcdulation wave can be seen

easily.

Ed &3 °r &2

2LoT 3Pl LINE

() Set the trigger mode to VIDEC.

TRIGGER
!
1

5~ 11 Oct 20/89
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5.2 Measurement of FM Wave

Select a sweep time for easily seeing the demodulation wave.

TIMEABLIY

g or B

PGS PXK
pET

C) Put the marker on the pezk of the demodulation wave and keep
recording its time indication (Figure 5-13).

Data knob
HARKER
@)
=3280y 503, STEM ZERD SPAN
KK B2, Crma iCga/
erw— & ] =
3 g r e ein s O‘Ana,at o s aly s
D AR
LT T
57 Zmes ATT 1028 VFT 1HHz

Figure 5-12 Putting the Marker on the Peak of Demodulation
Wave and Reading Its Time Indication

(:) Move the marker to the adjacent peak and read its time indication

(Figure 5-13),

Data knob

©

From the time interval T(s) of the peak of the demodulation wave,
the modulation frequency (fm)} can be obtained as follows:

1
T{s)

fm =

Since T{s) = 2.1 (ms) in this example, the modulation frequency (fm)

can be obtained as follows:

= 1.
fm = 71 (ms) © 476 (Hz)

Oct 206/89
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5,2 Measurement of FM Wave

—2ed0e g0, SESM 7220 5PAS
MK 24, Tna jl:c%/
843 Sty
LT O LI U O 1 B alen -;.-_l.l,_
RENRRNHEI I ERH R
: ) IR Ty NN
N bl
L o ¥ L) v oriv B F 4 L4
P

8T Zmas ATT 10cB VE 1MHz

Figure 5-13 Obtaining the Time Interval T{s) of
pDemodulation Wave

5.2.2 Measurement of FM Wave for High Modulation Frequency

Operating procedure

(E} Connect the PM transmitter output to the INPUT connector of this
equipment by making it pass through the external attenuator when

necessary, as shown in Figure 5-2.

@D Set the carrier frequency to the center frequency.

Data knob
CTR FREG

O

() Set the frequency span to a value lower than 10 times of the
modulation freguency.

=]

PLOT DSPL LIKE

Q@) Put the marker on the peak of the carrier and keep recording the
marker freguency at this time (Figure 5-14).

Data knob
MARY¥TZ

O

5~ 13 Oct 20/89

A4 A STITY TR



SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.2 Measurement of M Wave

uﬁzgaga e 503, 3ECuuy Iifzj
Ml b S
i ’_—!
|
| Ji j r N,
JL '
ﬁ%ﬁ% ;*'%*1 kfi_i .', i, ii »;i b
T 50w/ ATY 10a3 VE ipHz

Figure 5-14 Measurement of FM Wave When Modulation
Frequency Is High

(5) Move the marker to the adjacent peak and read the indication of the
marker frequency (Figure 5-15},

Data knob
ngmoty 4§53, B80MH 1ms
M | 50T $53MH 1Ce3/
s ke Tietitg

L3

-
i

{1 N

e

57 SCwes ATT LodB YF IMHz

Figure 5-15 Reading the Modulation Frequency
from the Marker Display

C) The difference from the frequency indicaticn of the marker becomes
the modulation frequency (fm).

For this example, the modulation frequency can be obtained as
follows:

fm = 903.963 - 903.863 = 100 {kHz)

5~ 14 Oct 20/89
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5.2 Measurement of FM Wave

5.2.3 Measurement of Peak Deviation (Af peak) of FM Wave
Operating procedure

Q) Connect the FM transmitter ouipub to the IWPUT connector ©f chis
equipment by making it pass through the external atfenuator when
necessary, as shown in Figure 5-2,

() Set the center frequency to the carrier frequency.

Data knob

CTR FRESQ

U

(:) Set the frequency span to a value enabling easy measurement
according to the peak deviation.

(e8] B or
PLOY DSPFL LINE

Set the resoluticon band width to a value including the principal
sideband (more than five times the modulation freguency).

il &3 °F &5

FLOT PEPL LINZ

@

Filgure 5~16 shows a case where Afpegx is small and Figure 5-17
shows a case where it is large. Measure the Afpeak from the
waveform.

Af peak
peak

Qe 504, 332MMr Q0
102
ThHew

i

e

L
5T Sme ATT 1028 vF 1MHz

Figure 5-16 Waveform When Afpeak Ts Small
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3.2 Measurement of FM Wave

ﬁLpe“kpeak
Db ss:.sssMQ:' 1z
; ‘ igda/
L f ; jEHiﬂ}-zx
P
P
0 [
. Nt
el
A ptresnnrbid ] . !
ST Q. 1a/ ATT 10dB VF 1pHz

Figure 5-17 Waveform When Afpeak Is Large
Afpeak and modulation index m can be obtained from the following
eqguation:

1

Af
m = 2fpeak

fm

For the two figures, the keasurement is carried out as follows,
respectively: '

Figure 5-16: When Afpeax is small

fm = 2 kHz, and Afpeak is read as approx. 40 kiz:

1
Afpeak =5 X 40 (kHz)
. 20 {kHz) .
2 (kaz; -0
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5.2 Meagsurement of FM Wave

5.2.4 How to Obtal

Figure %~17: When Afpeak is large

fm = 400 Hz, and Afpeak is read as approx. 400 kHz:

Afpeak = é x 400 (kHz)
_ 200 (kHz)
7400 (Hzy ~00

Modulation Index m when FM Modulation Index m Is Small

When the modulation index m of the PM wave 1s less than approx. 0.8,

the followlng eguation can be formed:

“Egn
Ec

m =

Where,
Egp: 1st sideband level
Ec @ Carrier level

Operating procedure

®

@

Connect the FM transmitter output to the INPUT connector of this
equipment by making it pass through the external attenuator when

necessany a5 shown in Figuie 5-2.
r o

Set the center frequency and frequency span so that the carrier can

be observed easily.

Data kncb
CTR PRER

0 D &=

PLOT

Set the carrier level to the reference level as shown in Figure 5-18.

REFERENCE LEVEL

<

i0dB/BIV 2d8/D01Y
COARSE

FINE

O
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5.2 Measurement Of FPM Wave

—I:CET - 554, S3Twuy ECE'HHZ'
B R e
{ /LL, !
| g T
LTI
! W
Y L1
L!: wanll i s “f*i
ST Goles ATY 1C48 ¥F 1MHz

Figure 5-18 How to Obtain Modulation Index m When ™M
Modulation Index m is Small

() Read and keep recording the carrier frequency fr from the display
of the center frequency and also the carrier level E~ from the

dispiay of the reference level.
In the case of this example, they become as follows:
fc = 904.993 MHz, Ec = ~190 dBm

C) Set the marker to the first sideband and read its freguency fop
and level Egp from the display of the marker.

Data knob

MARYER (:::)

For this example, they become as follows:

f8B = 905.103 MHz, Egp = -43.6 dEm

C) The FM modulation index m ¢an be obtained from the following

equation:
Esp Esp ~ Ec + 6
= L =~ A
m 2 x Eg Log 33

For this example, it becomes as follows:

—1 743.6 ~ (~10) + ¢
Log™~! 70 )

= Log™! (~1.38) = 0.04

5~ 18 Gct 20/89
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5.2 Measurement of FM Wave

Gﬁ The modulation frequency fm can be obtained from
£ = -
m fSB - e
For this exampls, it becomes as follows:

fm = 20 kHz

{@) The frequency deviation Afpeak can be obtained from Afpeak = m %
fm.

For this example, it becomes as follows:

Afpeak = 0.04 x 20 (kHz} = 800 Hz

5 - 19* Oct 20/89
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6. GPIB Connection and Programming

GPIB CONNECTICN AND PROGRAMMING
This equipment features the measurement bus GPIB (General Purpose

Interface Bus), which conforms the IEEE Standards 488-1978, as standard
equipment to enable full remote control by an external controliler.

6 - 1 Oct 20/89
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6.1 Outline of GPIR

6.1 Outline of GPIB

The GPFIB is an interface system which can connect 3 measuring instrument
£ a controller and its peripheral equipment, ebtc. with a simple cakle
{bus line}. Compared with conventional interfacing methods, i+ has
excellent 2xpandability, is 2asy to use, and ig compatible with products
of other companies electrically, mechanically, and functionallv. hig
Allows versatils cenfiguration from a simple system to a high-level

automatic measuring system with one bus cable,

In the GPIR gystem, it is first flecessary to preset an "address” of
feparate component equipment connected to its bus line. These equipment
can perform cne or two of three roleg -- controller, talker (speaking
Party), and ligtener {listening party).

During the system operation, oaly cne talker can send data to the bus line
and a multiple listeners can receive the data. The controller specifies
the address of a talker and listensr to transfer data from the talker to
listener, or the controller itself (a talker in this case) sets measuring
conditions, etc., of the listener,

For data transfer between equipment, the GPIB system uses sight data lines
of bit parallel and byte serial types and alse transmits data in both
directions asynchroncusly. Being an asynchronous system, high speed
devices and low Speed ones can be connected to each other,

measuring conditions (programs), and various commands. The system uses
the ASCII code,
In addition to the above eight data lines, the GPIB provides three

handshaking lines to control sending and feceiving asynchronous data, and
five control lines to control the flow of data on bus lines,

& - 2 Oct 20/89
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6.1 Outline of GPIB

ransmission control lisns (3)

Bus ccntrol lines {5)~——m\ SFC'QTN'SR&
l L
GPIE 0 | | | N FIN DAV, NRFD,
buses : i = { v NDAL
e | [T | [T | [T LT
: - : pig 1~38
O:‘] ii iE Ei ii"
xfii{,, xii}i} LL&Lx} QLL}Q}
Interiacs Intexrface Interface Interface
Control: {Talk and {Talk) {Listen)
%?1K’ and listen}
lListen
sment A Egquipment B Equipment C Eguipment D

Figure 6-1 OQutline of GPIB

i @ The following signals are used for handshaking lines:

DVA (Data Valid)

e

This is a signal to indicate that the data

is valid,

NRFD {Not Ready For Data): This is a signal to indicate that the data
is ready for receiving.

NDAC {Not Data Accepted) : This is a signal tc indicate that the data

reception is completed,.

@ The following signals are used for control lines:

ATN {Attention) : This is a signal used to distinguish that
the signal on the data line is either
address or command, or scome other data.
This 1s a signal to clear the interface.
This is a signal used when the data transfer
ends.,

This ig a signal used to reguest a service
from any equipment to the controller.

This 1s a signal used when remote
programmable equipment is controlled
remotely.

! IFC (Interface Clear)
: EQI (End or Identify)

- e

SRQ (Service Reguest)

21

REN (Remote Enable)

"

6 - 3 Oct 20/89
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6.2 Standards

6.2 Standards
6.2.1 GPIB S8pecifications
Conformed standards

Code used
Logical level :

Signal line termination:

IEEE Etandarde 488~1978

ASCII code, or binary code for packed format
Leogical 0 "High" status More than +2.4 Vv
Logical 1 "Low" status Lasg than +0.4 v
16 bus lines are terminated as shown balow:

+5 ¥
1
3 kQ < ‘
Driver
=i i
Bus line
6. 2kG ™
Receiver
Pigure 6~2 Signal Line Termination

Driver specification

Receiver specification:

Length of bus cable

[

Address specification

Connector

e

Open collector type

Output veltage under the "Low" status

se. 48 mA at +0.4 V or less

Gutput voltage under the "High" status

vos =5.2 mA at 42,4 V or more

"Low" status at +0.6 V or less

"High" status at +2.0 V or more

The length of each cable should be less *han
4 m and the total length of all bus cables
(the number of equipment connected to buses x
2) should nct exceed 20 m.

31 types of TALK address/LISTEN addresses can
be set freely using the ADDRESS switch on the
rear panel.

After changing cver to the ADDRESS switch,
turn OFF the POWER SW once and then ON again.
Z4-pin GPIB conrector

6 - 4 Cet 206/89
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6.2 Standards

Zd=~pin GPI3 Connector

TS

Signal name {(Fin No Pin No.p Signal name
N0 LOEIC e W T T SHIELD
GHD (AT 23 Rezliug 1 AT
i (SREﬁi 22 g%ﬂﬂ 16 | SRO
B (1FE) 21 T 3 [FC
§90 (VDAL) 20 i5te 3 | NDAC
GND_ (NRFD) 13 o 7 NRFD
G40 (DAD) 13 et 5 DAV
REN 17 sofEs 5 £01
110 8 i5 o2 4 100 d
2 il
BIg 7 15 /@j 3 DiB 3
D10 6 14 i TH P DI 2
10 6 13— ~ 1 D10 1

&

Figure -3 GPIB Connector Pins Assignment Diagram

6.2.2 Interface Function

Tahle -1 Interface Funciion

Code Function and explanatiocon

SH1 Source handshaking function

AB?1 | Acceptor handshaking function

6 Basic talker function, serial polling function, and talker releasing
function bv listener specification

L4 Basic listener function and listener releasing function by talker
specification

SR1 Service requesting function

RL1 Remote function

PRQ No parallel function provided

nCi Device clearing function provided
oT1 , Device triggering function provided
B o ) o . . B
Co No controlling function provided. However, the controller function

is enabled when the plotter is used.

E1 Open collector and bus driver used. Eowever, E2Z is used for BEOI and
DAV (three—state bus driver used).
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6.3 GPIB Handling Method

3 GPIB Handling Method

6.3.1

(m

{2)

(3)

(4)

For Connection to Component Devices

Since the GPIR system is compesed of multiple devices, prepare the
entire gystem while paying attention to the following peints
especially.

ording to the operation manual for R4131, controller and other
peripheral devices, etc.

Refors connzotion, check the condition and operation of each device
e 3

Do not make any bus cable connected to e2ach measuring instrument ang
controller, etc., unnecessarily long. The length of each cable should
be less than 4 m and the total length of all bus cables {(the number of
devices connected to buses x 2) should not exceed 20 m. ADVANTEST
provides standard bus cables as shown in Table 6~2.

Table 6-2 Standard Bus Cables {To Be Purchased Separately)

Length Name

0.5 m | 408JE-15
1 m | 408JE-101
2 m | 408JE-102
4m | 40876104

Bus cable connectors are of a piggy back type. Male and female
connectors are provided for one connector, which can be used one over
the other. Do not pile up three or more connectors when connecting
cables. Alsc, be sure to screw connectors tightly with setscrews.

Before turning ON the power of the devices connected to the bus lines,
check thelr power supply conditions, grounding status, and setting
conditions, teco, when necessary. Be sure to set the power of each

component unit to ON. If any of them is not set to ON, the overall
operation cannot be guaranteed.

Setting of ADDRESS Switch
The rear panel of this equipment has a ADBRESS switch {(Figure 6~4)
used to set addresses on the GPIB. By setting bits 1 (the right end})

to 5 to 0 or 1, addresses can be set from 0 to 30,

Set the ADDRESS switch before turning on the power.

6 - 6 Oct 20/89
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6.3 GPIR Handling Method

The relationzhip between this ADDRESS switch and GPIB addresses is
shown in Tabls 6-3.
Taple 4-3 Seiting of ADDRESZ Switoh
i t b
GPIB L Bin | GPIR ; Bit . GPIB Bit
add:essi5‘321§addzess 5432 7 address. > 4 3 21
0 60900
. G000 11 0101 21 10101
2 30010 12 D11 00 22 10110
3 0001t 13 o1t 1 01 23 101 11
4 00100 14 01110 24 11000
i 00101 15 81111 25 11001
5 00110 16 10000 26 11010
7 Dot o1t 17 10001 27 110711
8 01000 18 10010 28 11100
9 01001 19 10011 29 1110
10 01010 20 1 o100, 30 11110

{lst bit)

ADDRESS
fr T
54 3 21
Ei §1 E} 1
i B o

Figure 6-4 ADDRESS Switch

6£.3.3 Programming

pProgramming for GPIB covers the sending of GPIB command codes and data
to equipments to be connected, reading of data from devices, execution
~f bus commands, and 1/0 commards = q., serial polling, ete. The
sr_cometiv cperation and other. siai. conform ©O the prodram
gensrating procedure in the contzoller.

The format of GPIB commands to any equipments and I/0 statements of
data have the configuration as follows:

I/0 Part Unit Address H 1/0 Command, Code, and Data 1

65 -~ 1 Oct 20/89
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6.4 Setting of Each Function

Setting of Bach Function

This equipment may be put under remote control for all functions using the
GPIB controller,

This section describes the setting of each function of this egquipment

referring to program examples using a desk-top computer, HP Corporation's
HP206/300 series.

Program examples are all assumed to be set from their initial status.

Example 6-1: Setting the Center Fregquency to 500 MHz and
Freguency Span to 2 MHz

HP200, 300 Series

BUTPUT 7 01 : “SP 9MZ CF  500MZ *

T T

Center frequency is made active.
2 Wiz _
Fregquency span is made active.

This equipment (GPIB address 01} is specified as LISTENER.
Interface selector {GPIR)

— The controller is specified as TALKER.

Then programmed and executed as above, this equipment is set to 500 MHEz in
tenter frequency and 2 MHz in frequency span.

F, 5P, and MZ, etg. in the program are all GPIB commands to control thig
quipment.

ince these commands correspond to keys of this equipment, the programming
'an be made in the order of pressing keys on the panel.

ee Section 6.9 for a list of GPIB codes.

6 - 8 Oct 20/89
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6.4 Setting of Bach Function

6.4.1 Setting of Center Freguency
There are two methods available for the setting of center frequency
using the GPIn,
One is to make the center frequency increase (or decrease) step by
step using the data knob setting command, and, while reading its value
sequentially, it is repeated until the freguency is set o the target
value. The other method iz to set the value of frequency directly,
(1) When the Center Freguency Is Set Using the Command for Setting the
TUNING Knob
Example 6-2: Setting the Center Frequency to 1 GHz
HPZ00/300 Series
10 oUTPUT 701 "8P 1Gz"
20 COUTPUT 701; "OpCRY
30 ENTER 701;F
40 IF F=11E9 THEN 70
50 CUTEUT 701; "Cn*
60 GOTO 3¢
70 IF P=1ES% THEN 100
80 OUTRUT 701; "Cu©
90 GOTO 30
184G END
Line .
Meaning
No.
10 Sets the frequency span to 1 GHz.
20 Instructs this equipment to output the value of the center frequency.
See the OP Command in 6.5.7.
30 Reads the value of the center fraguency.
40 Branches to line No., 70 when the read data is smaller than or equal to
t x 109 {Hz).
50 Sends the command to turn the data knoh counterclockwise for 1 step of
COARSE.
60 Returns to line No. 30.
70 Branches to line No. 100 when the read data is equal to 1 x 7109 {Hz).
80 Sends the command to turn the data knob clockwise for 1 step of COARSE.
990 Returns to line No. 20.
1G0 Znd of program

Note: Note that the set resclution of the center frequency becomes
coarse and the center frequency cannot be set to the desired
value when the frequency span 1s wide.
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6.4 Setting of Fach Function

{2) When the Value of Center Frequency is Set Directly
Bxample 6-3: Setting the Center Fregquency to 1 GHz Directly
HPZ00/300 Series

16 QUTPUT 701: "CFI1G2"
20 END

Line Meanin
No. El

10 Sets the center frequency to 1 GHz.
20 End of program

6 ~ 10 Oct 20/89
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6.4 Setting of Each Functiog

£.4.2 Setting of Freguency Span

There are two methods available for the setting of the frequency span
using the GPIB. One is to make the frequency span wider ©r narrower
in 1-2-5 steps using the command (NR and WD) corresponding to the Key
on the front panel. The other method is to set the value of the
freguency span dirsctly.

{1} When Using the Command Corresponding to the Key on Front Panel
FExample 6-4: Setting the Frequency Span to 20 MHz
HP200/300 Series

; 10 QUTPUT 7071; "OPSP"
20 ENTER 701;8

30 IF S<=20E6 THEN 60
40 OUTPUT 701; "NR"
50 GOTO 20

50 IF S=20Eé THEN 99
70 QUTPUT 701; “"wD"
56 3OTC 20

80 END

Line

No.
10 Tnetruckts this equipment to output the set value of frequency span.

Sends the command SP of the SPAN key to light the LED on the key.

¥ 20 neads the data (the value of the freguency span).

; 30 | Branches to line No. 60 when the read data is smaller than or equal

to 20 x 106 (Hz) .

40 Sends the command for [ of this equipment to make the frequency

span narrower by 1 step.

Meaning

i

56 Returns o rine No. 20.
60 Branches to line No. 90 when the read data is equal to 20 x 106
{Hz).

70 Sends the command for [©®} of this egquipment to widen the frequency
span by 1 step.

80 Returns te line No. 20.

90 Fnd of program

6 - 11 Cct 20/8%
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6.4 Setting of Each Function

{2) When the Value of Frequency Span Is Set Dirsctly
Example 6-5: Setting the Frequency Span to 20 MHz Directly

HP200/300 Series

10 OQUTPUT 701; "Sp2oMa
20 END

Liine

No Meaning

10 Sets the frequency span to 20 MHz.
20 End of program

When the frequency span is set directly, do it using the codes given
in the table below.

Frequency Span Set Value Codes

Code SPAN Code SPAN Code SPAN

SP50KZ 50 kHz
SPTOCKZ | 100 kHz |8P210MZ 10 MHz | 8PiG2 1 GHz
SP200KZ | 200 kHz |SP20M7 20 MHz | 8p2GZ 2 GHz
SP500KZ | 500 kHz | SP50MZ 50 MHz | 8P4G2 4 GHz

SP1M7Z 1T MHz |SPTOOMZ |100 MHz | 28 ZEROSBPAN
SE2MZ 2 MHz | 8P200MZ 200 MHz
SP5MZ > MHz | SP500MZ |500 MEz

6.4.3 Setting of Reference Level

There are two methods available for setting the reference level using
the GPIB.

One is to set the reference level up and down using the command (LU,
LD, or FC) corresponding to the key on the front panel to set it to
the desired value. The other method is to set the value of the
reference level directly.

Note that the set range of the reference level narrows according to
the set value of the input attenuator.

6 — 12 Oct 20/89
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6.4 Setting of Each Function

{1) When Using the Command Corresponding to the Key on Pront Panel
Example 6~6: Setting the Reference Level to -30 d&Bn
HEZ200/300 Series

T4 OUTPUT 701; "OM"

20 ENTER 701 USING "#,B";At,A2,A3,A4,A5,A6,A7
30 IF A4=1 THEN 50

40 QUTPUT TY01; "'pCH

50 OUTPUT 707; "OPRL"

60 HENTER 707; L

70 IF L<=~30 THEN 100

80 OQUTPUT 701; "LD"

90 GOTO 60
100 IF L=-30 THEN 130
1706 QUTRUT 701; *LUv
120 GOTC 80
130 END
Eéne | Meaning
10 instructs the eguipment to cutput the mode string.

20 Reads the mode string.
30 Incorporates a numeric value which indicates the setting CCARSE or
FINE that the reference level setting switch sets to the numerical
variable A4. (COARSE = 0, FINE = 1)
Sranchaes wo lins Ho.o 50.
40 Sends the COARSE/FINE SELECTION key command,
50 Instructs this eguipment to output the set value of the reference
level.
60 Reads the data.
70 Branches to line No. 100 when the read data is less than or equal to
=30 (dBm}.
80 | Sends the command of the REFERENCE LEVEL DOWN key [<X] to lower the
reference level by 1 step.

S0 Returns to line No. 60.
100 Branches to line No. 138 when the read data is equal to -30 {dBm).
110 | Sends the command of the REFERENCE LEVEL UP key tc raise the
reference level by 1 step.
120 Returns to line No. 60.
130 1 End of program

P

Note: See the mode string in 6.5.3.
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6.4 Setting of Each Function

(2) When the value of the Reference Levei Iz Set Directly
Example 6-7: Setting the Reference Level to ~30 &Bm Directly
HP200/300 Serjes

0 QUTPUT 7071 “RL-30DM"
20  END

Line

N Meaning
.

10 !Sets the reference level to -39 ARnm,
26 End of program

6.4.4 Setting of Marker

There are two methods available for setting the marker.

Cne is to increase or decrease the marker frequency step by step using
the command for the data knob setting, and while reading its value
sequentially, this is repeated until the marker is set to the desired
value. The other method is to set the value of the marker frequency
directly,

{1) When Using the Command Corresponding to the Data Knob
Example 6~-8: Setting the Marker Freguency to 1 Gz
HP200/300 Series

0 QUTPUT 701; "min
20 OUTPUT 7071; "OpME"
30 ENTER 701:M

40 IF M<=1ES THEN 70
50 OUTPUT 7G1; " Fp*
60 GOTO 39

70 IF M=1E9 THEN 100
80 OQUTPUT 7071; "Fu"
30 GOTO 30
100 END

6 - 14 Gct 20/89
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6.4 Satting of Each Function

Line
No.

Meaning

10 !Displays the marker.

20 Tnetructs this eguipment to output the wvalue of the marker fregquency.

30 Reads the value of the marker frequency.

40 Branches to line No. 70 when the read data is smaller than or egual

RS B |
o 1% 160 (dzZ).

50 sends the command to turn the data knob counterclockwise for 1 step

cf FINE.
60 ;Returns to line No. 30.
70 ]Branches to line No. 100 when the read data is egual to 1 X 109
| (Hz) .
806 %Sends +he command to turn the data vnob clockwise for 1 step of FINE.
30 iReturns to line No. 30.
100 | End of program

{2} When the value of Marker Freguency Ts Set Directly
Example 6-9: Setting the Marker Frequency £o 1t GHz Directly
4p200/300 Series

10 QUTPUT 701; “"MK1GZ"
20 END

Line E
I Meaning

6 - 15
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6.4 Setting of Fach Function

e

Setting of VIDEQ FiLTeR Band Width

There are twe methods available for setting the VIDEC FiLTeR band
width using the GPIBR. One is to set it by making the VIDEO FilTeR
band width narrower or wider step by step using the command (VU or VD)
corresponding to the key on the front panel. The other method is to
directly set the value of VIDEC FiLTeR band width,

When Using the Command Corresponding to the Key

Example 6-13: Setting the VIDEQ FiLTeR band width to 100 Hz
HP200/300 Series

10 OQUTPUT 701; "OPVE"
20 ENTER 701;V

30 IF V<=1E2 THEN 60
40 QUTPUT 701; "vD"
50 GOTO 20

60 IF V=1E2 THEN 90
70  OUTRUT 707; *"vUu*
80 GOTO 20

30 END

Line .
No. Meaning
10 Instructs this equipment to output the value of VIDEO FiLTeR band
width,
20 Reads the data.
30 Branches to line No. 60 when the read data is smaller than or equal
to 1 x 102 (Hz). _ .
40 | Sends the VIDEC FILTER DCWN key ES command to lower the set value of
VIDEC FiLTeR band width by 1 step.
50 Returns to line No. 20.
60 Branches to line No, 90 when the read data is equal to 1 x 7102
(Hz) .
70 Sends the VIDEC FILTER UP key ES command to raise the set value of
VIDEQ FiLTeR band width by 1 step.,
80 Returns to line No. 20.
90 End of program
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6.4 Setting of Each Function

(23

When the Value of VIDEQO FiLTeR Band Width Is Set Directly
Example 6-14: Setting VIDEQ FilLTeR band width to 100 Hz Directly
HPF200/7300 Series

106 QUTPUT 701; "VF 100HZ
20 END

Line
No,

Meanin

10
20

Sets the VIDEC FilTeR band width o 100 Hz.
End of proagram

When the wvalue of VIDEC FiLTeR band width directly, do it using the
codes shown in the table below.

VIDEQ FiLTeR Band Width 8et Value Codes

Code Value of VIDEC FiLTeR Band Width
VF10Hz 180 Hz
VF100H=z 100 Hz
VF1KZ 1 kHz
VF1O0KZ 10 kHz
VE100KZ 100 kHz
VF300KZ 300 kHz
VE1MZI 1 MHz

Setting of Sweep Time (SWEEP TIME/DIV)

There are two methods available for setting the sweep time using the
5PIB. One iz to set the sweep by making it long {or short) in steps
of 1-2-5 using the command (TU or TD} corresponding to the key on the
front panel. The other method is to get the sweep time directly.

6 - 19 Oct 20/8%
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6.4 Setting of Each Function

{1) When Using the Command Corresponding to the Key

Example 6-15: Setting the Sweep Time to 200 ms/DIV,
HPZ00/300 Seriesg

0 QUTPUT 701; "opgrw
20  ENTER 7901;7

30 IF T<=0.2 THEN 60
40 OuTPUT 701; "TD*®
50 GoTo 20

60 IF T=0.2 THEN 90
70 QUTPUT 701; mopn
80 GOTO 20

90 END

Line

No. Meaning

10 Instructs this equipment to output the value of the sweep time.

20 Reads the datga {the value of the sweep time),

30 Branches to line No. 60 when the read data is smaller than or egual
to 0.2,

40 | Sends the TIME/DIV DOWN key [0} command to lower the sweep time by 1
step (to speed up the sweeping) .

50 Returns to line No. 20.

60 Branches to line No. 90 when the read data is equal to (.2,

70 | Sends the TIME/DIV key & command to raise the value of the sweep
time by 1 step (to slowdown the sweeping).

80 Returns to line No. 20.

8¢ End of program
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6.4 Setting of Each Function

{2) When the Sweep Time Is Set Directly
Example 6~16: Setting the Sweep Time to 200 mg/DIV Directly
HE200/300 Series

10  OUTPUT 701: "ST200MS"
20  END

Line

Meanin
No, g

10 Sets the sweep time to 200 ms/DIV.
20 End of progran

When the value of the sweep time is set directly, do it using the
codes shown in the table below.

Sweep Time Set Valus Codes

Code Sweep time | Code Sweep time
S75MS 5 ms/ ST500MS 500 ms/
ST10MS 10 ms/ 8T8 1 8/
ST20MS 20 ms/ 5728 2 s/
STS0MS 50 ms/ 5158 5 8/
ST100MS 100 ms/ 5T108 10 s/
ST2Z00MS 200 ms/ 81208 20 s/

ST508 50 s/

ST1068 100 s/

6 - 21 Oct 20/89
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6.5 Output of Setting Conditions

6.5 Output of Setting Conditions

6.

To make the system cutput the set data of measurement parameters, call it
directly using the "op® command, or make it output the mode strings to
detect it.

5.1 "OP" Command

When making the measvurement parameter output directly, use the "Op"
command {Output Interrogated Parameter).

Following the "OP" command, the oOP parameter code of the gset data to
be output is sent to +this equipment.

The OP parameters of this equipment are shown below.

OP Parameter Codes

Code Parameter output

AT | ATTENUATOR
CF | CENTER FREQUENCY

MF | MARKER PREQUENCY

ML | MARKER LEVEL

RB | RESOLUTION BAND WIDTH

RL | REFERENCE LEVEL

SP | FREQ SPAN

ST | SWEEP TIME

VF | VIDEO FILTER BAND WIDTH

PL I DISPLAY LINE

OB | OCCUPIED BAND WIDTH (for R4131D)

Program examples to output the set data are given below.

6 ~ 22 May 31/94
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6.5 Output of Setting Conditions

Example 6-17: Setting the Value of the Center Frequency and Reference
Level, and Making These Data Display by Reading It from
This Equipment

HP200/300 Series

10 QUTEUT 70t; "CF470MzZ™
26 OUTPUT 701; "RL-30DM"
30 OUTPUT 701; "OPCF"

40 ENTER 707; F

50 OQUTPUT 701; "OPRL"

€0 ENTER 701; L

70 DISP F,L

80 END

Line
No.

Meaning

10 Sets the cenier frequency to 470 MHz.

20 Sets the reference level to -30 dBm. -

30 Instructs this equipment to output the set data of center frequency.
40 Reads the data and fetches it to variable F.

50 Instructs this equipment to output the set data of the reference

level.
60 Reads the data and fetches it to variable L.
To Zisgplays e value of variables F and L.

The value is displayed as "470000000 ~30" in this example.
80 End of program

After the execution of the above program, the "470000000 -30" is
displayed on the screen.

6.5.2 Fermat of Qutput Data

The format of the cutput data by the "0OP" command is as shown below:

#H . DBDDDDDDD, DDE+D  CRLF

t L--—-Block delimiter (See Table 6-14.)
— Data (Example: G0470000E + 3)

Code of data Positive: Space ™"

Header (Example: CF) Negative: "-"

The data output from this equipment is all cutput in this format
excluding the trace data and status byte. Since the total number of
bytes of data is 17 bytes, make an array declaration with more than 17
bytes when the data is input as a character array variable from the

GPIB controller, etc.

6 ~ 23 Oct 20/89%
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6.5 Qutput of Setting Ceonditions

(1)

The header in the head of output data indicates the type of data andg
it wvaries according to the data to be output. BSee Item (7).

The header may be omitted when not required. The header is set to OFF
by the "HD 0" command and to ON by the "HD " command.

Header set examples are given below;
Header

The header in the head of cutput data indicates the type of data, and
it varies according to the data to be output,

The table below shows the relation between the output data and header.

Relation Between Output Data and Header

Type of output data Header

CENTER FREQUENCY CF
SPAN Sp
REFERENCE LEVEL ! dBm DM
dBu by
dBL/m VM

LINEAR Lv

dBmv Bo

SWEEP TIME/DIV ST
RESOLUTION BRAND WIDTH RB
VIDEC FILTER VF
aTm AT
MARKER FREQUENCY MR
LEVEL dBm MM

dBu MU

dBu/m ME

LINEAR ML

dBmvV MQ

The header may be omitted when not required.

The header is set to OFF by the "HD 0" command and to ON by the "HD 1
command. Header set examples are given below:

6 - 24 Oct 20/8¢9

SPECTRUM ANALYZER



R4131 SERIES
SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.5 Qutput of Setting Conditions

Example 6-18: Setting the Header to OFF and Fetching the Value of
Center Frequency as a Character String. Nex:, Sekting
the Header to ON and Fetching the Value of Center
Frequency as a Character String.

HP20C, 300 Series

10 DIM ASI17]

20 QurTPuUT 7071; YHDO QPCF"
30 ENTER 701 ; A3

4C  PRINT AS

50 QUTPUT T70%; "HD1®

60 EWTER T0i; A3
70 PRINT A%
80 END

Line

No. Meaning
10 beclares the length of character string A$ to be 17 characters.
20 Sets the header of output data of this egquipment toc OFF. Also,
instructs this equipment to output the value of the center frequency.
30 Reads the data and fetches it to character string variable AS.
40 Displays the value of character string variable A$.
When the center freguency 1is 400 MHz, for instance, the value is
displayed as ™ 00400006.00E+3".
50 Sets the header of output data of this equipment to ON.
60 Reads the data and fetches it to character string variable A$.
7G Displays the value of character string variable AS$.
When the centeor freguency is 100 MHz, the value is displaved as
"CF..00400000.008+3 ",
_ 80 End of program o e : ]
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6.5 Output of Setting Conditicns

{2) Block Delimiter
The block delimiter indicates the end of signal.

This equipment provides four types of block delimiters as shown in the
table below,

Block Delimiter Specified Codes

Code Block delimiter

DL 1 |OCutputs the 1~byte code of "LF",

DL 2 \Outputs the last byte of data and single~wire signal "EOI"
' at the same time,

DL 3 |Outputs the 2-byte codes of "CR" and "LF".

DL 0 |Outputs the 2-byte codes of "CR" and "LF". Also, outputsg
the single-wire signal "BOoI™ simultanecusly with “L?"._

When a command or data is sent from the GPIB controller, etc., to this
equipment, it accepts the command or data, if the sent command or data
is applicable to either one of the above-menticned block delimiters.
When the block delimiter is not applicable to either one of the above
four types, the GPIB of this equipment will not operate normally.

When data is fetched from this equipment, the block delimiter of this

equipment must be set to that of the data receiving side (GPIB
controller, ete.). BSBelect either one of the above four types,

The block'delimitéf;déh"béuéhéhgéd'%b a different type of block
delimiter by sending the appropriate command for the desired block
delimiter from the GPIB controller,

The block delimiter of this aquipment is set to DL 3 at power ON,

6 ~ 28 Oct 20/89

R4131 SrpTrRa



R4131 SERIES
SPECTRUM ANALYIER
INSTRUCTION MANUAL

6.5 Output of Setting Conditions

~

65.5.3 Mcode String

The set value of center frequency and frequency span of this eguipment
can bs output the "OP" command. The setting status of the other keys
{e.g., INPUT ATTENUATOR Key, etc.} can be checked by the nmode string
when output.

The mode string is composed of seven bytes of binary code. Each byte
indicates the setting status of each function of this equipment.

Mhar the mods shriss imo ke ke coiect o onge the "OMT O (OUTPUT MODE
STRING) command. When this command is sent, this egquipment cutputs
the mode string when it is specified to TALKER.

When =he mode string is output, the delimiter of the data adds the EOI
of the single-wire signal to the last byte (the seventh byte}., The CR
and LF codes are not used.

The meanings of esach byte of the mode string and the functions to be
read are as follows:

tst byte: Setting status of MIN INPUT ATTENUATOR

2nd byte: BSetting status of 10 d&/, 2 dB/, 5 4B/, LINEAR switches

3rd byte: Setting status of the unit (UNITS switch) of the reference
level

4th byte: Setting of reference level FINE/COARSE SELECTION switch

5th byte: Setting status of trigger mode

6th byte: Definition of whether the setting of data knob is CENTER
FREQ or MARKER

7th byte: Definition of whether the AFC mode is ON or OFF
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6.5 Cutput of Setting Conditions

Mode String

Byte # 7 GBét4u§a§e1 0 $Z§izal Descripticn
1 06000D0COGOC 0 INPUT ATTENUATOR: 0 dB
0 G000O0C01 1 10 &8
0oo00010 2 20 as
00000011 3 3G 4B
90000100 4 40 dB
Co0GO00Q1 0 5 50 @B
2 00000000 0 Tube surface ordinates 10 dB/DIv
00000001 1 axis display: 2 dB/DIV
Co00GQCO0OT1TO 2 5 dB/DIV(QP)
00000011 3 LINEAR
3 0600006CO0O00O0 1} Dispiay unit of " dBm
0060G00 0 1 ) REFERENCE LEVEL: By
60000610 2 dBu/m{A)
0000COCG T T 3 dBu/m(B)
00000100 4 dBp/m (C)
00000101 5 dBu/m{D)
6oooco0ot1T1O é v, uv
60000711 7 dBmyv
4 0000000 Q G REFERENCE LEVEL: . .. ... .. .. .COARSE
0900900001 1 FINE
5 0000CO0O0O0O0 o TRIGGER MODE: FREE RUN
GO0OCO0OO0OO0O T 1 LINE
0o0000CT O 2 VIDEC
00000011 3 SINGLE
6 Googcoco0oQo0Q 0 DATA KNOE: MARKER
00000 O0O01 1 cr
7 300G600C0CO00D0 0 AFC: CFE
00000 O0O0 1 ON
6 ~ 28 Oct 20/89
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6.5 Dutput of Setting Ceonditions

Example 6-19:
String Cutput

HP200/3200 Sariss
10 DIM M(8)

20 QUTPUT 7071; "OM"
30 ENTER 7G1 USING

"#, BT M(¥)
40 DISP M(0)
50 END

Detecting the Value of Attenuator by Making the Mode

Line

No. Meaning
10 Secures 7 bytes for variable M.
20 Specifies the output of the mede string.
30 Fetches the mode string.
40 Displays the 1st byte (ATTENUATOR) of the mode string.
50 End of program

6
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6.6 Input/Output of Trace Data

6.6 Input/Output of Trace Data

This equipment can output the trace data {(waveform displayed on the

screen}. It also can input the same data from outside. This function makes
it possible to analyze and arithmetically process the wavaform data using
the controller.

The trace data on the screen of this equipment is composed of 701 points of
data on the frequency axzis (horizontal axis). TFor input/output of the trace
data, this 701-point data is input or output from the left {lower ones in
frequency) ssquentially. The trace data of each point is expressed with
integers from 0 to 511 {(Figure 6~5),

511+ .a

470+ ‘
3 T
g
s
@ T \
o 4 1 ;
3 :
: I\
O 1
: /I
3 4
s \

N - M// \"-.___ﬂ
704
G i i

i I | | | ! a | |
I ! ! | ! |
I 71 141 211 281 3i51 421 4I91 5i51 6131 '%Iﬂl

Number of points of data

Figure 6-5 Correlation Between Screen Grids and Trace Data

The input/cutput of trace data can be made in two forms, ASCII code and
binary code. Of the two, the ASCII code is convenient when data is input or
ocutput point by point. When the data is input or output for one screen ({701
voints) all together, the binary ccode is faster in finishing the

processing. Use these two ways case by case.
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6.6 Input/Output of Trace Data

§.45.1 Output of Trace Data

The "OP" command is used for the output of tracs data. When the
parameter code 1s sent in succession to the "CP" command, the desired
crece data can be outpub. For the parameter codes of trace data, see

rhe table below.

Trace Data rfarame

Code Data to be input or output Type of data

TAA Trace data of VIEW screen memory ASCII code

TAW Trace data of WRITE screen memnory

TBA Trace data of VIEW screen HemoIy Binary code

TBW Trace data of WRITE screen memory

(1} Methed to Output ~he Trace Data with ASCII Code

OUTPUT 701; “OPTAW"

When this program is executed, this equipment outputs the trace data
of the WRITE screen memory with the ASCIT code when it is specified ©0
TALKER.

ENTER 7017 A

When this program is executed, the trace data for one point is fetched
¢ variable A. When the same ENTER statement is executed, the trace
data of the secend point, third point ... can be cbtained sequentially.

The cGata format at this time is expressed in 4-digit numerics with no
header as shown below:

DD CRLF

L Block delimiter
Trace data (for one point: 0511 for
instance)

when the trace data is fetched as a character string variable, declare
the array by setting the length of the character string variable used

to more than 4 byvtes.
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6.6 Input/Qutput of Trace Data

A program example to output the trace data with ASCII code

Example 6-20: Output the trace data in memory with ASCII code, and
store in array variable.

HP200/300 Series

10 DIM A(700)

26 oyTPUT 701; "OPTAW"
30 FOR I=0 TO 700

40 ENTER 701; A(I)

50 NEXT I

60 END

Line .
No. Meaning
10 Declares array variable A(I) up to 7071 points,
20 Instructs this equipment to output the trace data of the WRITE
screen memory with the ASCII code.
30 Instructs this equipment to vary variable I from 0 to 700 one by
one. (The loop is repeated 701 times.)
40 Reads the trace data for one point and stores it in array variable
A(T).
50 Increments variable I by 1 only, and returns to line No. 40 when I <
700, but runs on to the next line when I = 7040.
60 End of program
{2) Method to Output Data with the Binary Code

QUTPUT 701; "OPTBW"

When this program is executed, this egquipment cutputs the trace data
of the WRITE screen memory with the binary ccde when it is specified
to TALKER. Since 701 points of trace data (for 1 screen) is output
all together at this time, the controller side should be ready to
input the 7071 points of data at the one time., Also, since the EOI
signal is specified to the delimiter when the data is output with the
binary code, the controller side should continue the data input until
the BEOI signal can be detected.

6 — 32 Oct 20/89
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6.4 Input/Output of Trace Data

mhe data output format with the binary code igs shown below:

D

I

D

Lm {“";ig ;éfii byte in the L“ low order byte in the
. ] 70lst point. The ECI
ﬁlgh o;der byte in the iz added to it as

2nd point delimitex.

Low order byte in the lst point

—— Eigh order byte in the lst point

One point of data consists of 9 bits in the binary code.

Consequently, one point of data is expressed in 2 bytes which are
divided into high order byte and low order byte. When the data is
output to the GPIB, the upper byte in the first is output first and
then the low order byte in the first point, followed by the high order
byte in the second point and so forth, and lastly the low order byte
in the 701st point.

Example 6-21: The trace data in the memory is output with the binary
code to be stored in an array variable.

HP200/300 Series

10 DIM A(700)

20 CUTEPUT 7071; “OPTBW"

30 FOR I=0 TO 700

4¢ ENTER 701 USING "# ,W"; A(I)
50 NEXT I

60 END

Line
No.

Meaning

10
20

Declares numeric array variable A(I) for as many numbers as reguired.
Instructs this equipment to output the trace data in the WRITE
screen memory with the binary code.

Instructs this eguipment to vary variable I from 0 to 700 one by
one. (The loop is repeated 701 times.)

Fetches 2-byts binary data, converisz 1t inte decimel data, and
stores it in numeric array variable A(I). Then, increments variable
I by 1 only. When I is < 700, the progranm execution returns to the
preceding line. When I = 700G, it proceeds to the next line,

End of program. {(Usually, the trace data execution program is input

after this.)
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6.6 Input/Output of Trace Data

6.6.2 Input of Trace Data

(1)

The "IN" command is used to input the trace data in R4131. When the
parameter code of trace code is sent to this eguipment after the "INY
command, the desired trace data can be input. The parameter code of
trace data used for this input is the same as the code used in its
output,

Method to Input the Trace Data with the ASCII Code
QUTPUT 701; "INTAA"

When programmed and executed like this, this equipment enters the
input mode of the trace data. When the data is sent to this equipment
with the ASCIT code after this, that data is stored in the first point
of the VIEW screen memory.

When the data is sent further, the trace data 1s set to the second
point, third peint ... in the memory, sequentially. :

If any data other than the trace data is sent to the equipment under
this status, this equipment automatically exits from the trace data
input mode and returns to its routine status.

The data format is the same as that when the data is output with the
ASCII code. ’

A program example to input the trace data with the ASCII ccde

Example 6-22: The trace data is assumed to be provided in numeric
array variable A(I). The data in A{I) is then input to
the VIEW screen memory of this equipment with the ASCII :
code. ' ¥

HP200/300 Series

16C  OQUTPUT 701; "INTAA™
110 FOR I=0 TO 700

126G OUTPUT 701; INT{A(LI}}
130 NEXT I

140 FEND

6 —- 34 Oct 20/89
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6.6 Input/Qutput of Trace Data

Line Meaning

No.

100 instruces this squipment to recelve the trace data to the VIEW
screen memory with the ASCIIT code.

1106 Instructs this squipment to vary variable I from 0 te 700, cne by
one. (The loop is repeated 707 times.)

120 Converts the data in array A(I) into integers and sends it to this
aguipnent,

130 Incraments the value of variable I by t only. When T < 700, the
program execution returns to line No. 120. When I = 700, it
proceeds to the next line.

140 End of program
When this eguipment is set to the VIEW mode after the execution of
this program, it is possible to see the tracing waveform by the input
data.

(2} Method to Input the Trace Data with the Binary Code

QUTRUT 7071; "INTBA"

Wwhen programmed and executed like this, this equipment enters the
trace data input mode with the binary code. 1In the binary code, input
rhe trace data for one screen (701 points) all together at a time.
Since R4131 continues the data input until the ECI signal is detected,
pe sure to add the EOI to the last byte of the trace data.

The data format is the same as in the output of the trace data with
the binary code. A program example for the input of trace data is as
follows:

A program example to input the trace data with the binary code

Example 6-23: The trace data is assumed to be provided in the numeric
array variable A{I). The data in A(I) is then input in
the VIEW screen memory of this equipment with the
binary code.

BP200/300 Series

-

100 OUTPUT 701; TINTBAY
110 FOR I=0 TG 699
120  OUTPUT 701 USING "#,W"; A{I)

130 NEXT I
140 OUTPUT 701 USING "#,w"; A(I), END
150 END
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6.6 Input/Output of Trace Data

Line

No Meaning

160 Instructs this equipment to receive the trace data in its VIEW
sCresn memory with the binary code, and to make =z changs 50 that the
EOI is added to the last byte of the delimiter.

110 Instructs this equipment to vary variable I from 0 to 699, one by
one., {The loop is repeated 701 times.)

120 Converts the data of numeric array A(I) into 2~byte binary code and
gends it to this equipment.

130 Increments variable I by 7 only. When I < 699, the program
execution returns to the preceding line. When I = 699, it proceeds

te the next line.
140 Adds the EOI signal when the last point data is set.

150 End of program

When this equipment is set to the VIEW mode after the execution of the
above program, it is possible to see the trace data input through the

input data.
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6.7 Service Request

By using thes service request function of GPIB, various statuses of this
equipment can be detected from the outside.

Contents of the sarvice reguest can be known from status bytes shown in
Table 6~17.

Status Bvte

. .
Bit ¢ %Deczmal value Function
. 7 i 128 End cf sweep
1 .
: 6 i 64 Service request (SRQ)
: 3 32
% 4 16 CF CAL
3 8 Signal track
2 4 Marker search
k 1 2 Center fregquency set
& 0 1 ZERC CAL
¢ (1) Status Byte
Each bit of the status byte is set te "1™ when the following
§ conditions are met,.
gtatus byte
Bit 0: M"1" is set when ZERO CAL is executed and the calibration is
finished,
Bit 1: "1" is set when the center freguency is set using the "CF"

command of GPIB.

wi% js set if the marker ends the searching when the searching

function is executed by the marker,

Bit 3: This bit is changed from 0 to 1 when the waveform peak
position is ended to be set to the center freguency during the
execution of the signal tracking function of marker.

Bit 4: "M iz set when the CF CL is executsd and the calibration is
finished.

Bit 6: When "1" is set to either bit 0 to bit 5, or bit 7 and the
service request (SRQ) is transmitted, this bit also goes to
1T at the same time.

Bit 7: ™1" is set when the sweeping ends.

w
s
or
[
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6,7 Service Reguest

This serwvice request is turned ON/OFF by GPIB commands "S0" and "s1*,
Whnen the status byte is read, this equipment clears the status byte.
Output of Status Byte

The status byte can be read when the serial polling is executed as
shown in the following example:

Example 6-24: ZERO CAL is judged tec be ended by reading
the status bvte.

HP200/300 Beries

10 OUTPUT 701; "SHFL"

20 8=SPOLL(701)

3¢ IF BIT(S,0)<>1 THEN 20

40 OQUTPUT 701;"CF200MZ SP100KZ"
50 END

Line Meanin
Ne. g
10 Executes the ZERC CAL.
20 Reads the status byte and incorporates it in variable S,
30 IWaits until bit #0 becomes 1 after the end of the execution of ZERO
CAL.
40 |For the next setting after the end of ZERO CAL, the center fregquency
is set to 200 MHz and spans to 100 kHz in this stage.
50 End of program
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5.8 Notes in Programming

6.8 Notes in Programming

{1) Noteworthy Points

When a command 1=

with a

in Sending a Command

sent to this equipment, the command can be delimited
r comma (,) a8 shown below:

Example 6-25: A command is delimited with a space (..) or comma (,)

znd sent to this equipment.
QUTPUT 701; "S0 OPCF, HD 1"

{2} Rotewcrthy Pocintg in Spectrum Analysis wWnen the Frequency Span
Is Made Narrower

The center frequency setting accuracy is 10 MHz or less when
R4131C/CN and the AFC of R4131D/DN are set to OFF.

Hence, when the
center frequency is set directly by setting the frequency span to less

than 10 MHz, no spectrum is displayed on the screen in some cases.

Consequently, when the spectrum is analyzed by making the frequency
span narrow, try to program so that narrow the span narrows while

always seizing the signal,

The frequency span is made narrow up to 50 kHz
for the 200 MHz reference signal.

Example 6-26:

HP200/300 Series

10 QUTPUT 701; "CF 200M%Z, SP20MZ, RL~30DM"
20 WAIT 1

30 OUTRUT 701; "SHM4Y

10 S=SPCLL{70})

50 IF BIT(S,3)<>1 THEN 40

60 OQUTPUT 70%1; "NR"

70 OUTPUT 791; "OPSP"

80 ENTER 701; A

90 IP A <> 50000 THEN 40

100 END

Line Meaning
No.

10 Gate tha menter frequency to 200 MHz, freguency span to 20 MHz, and

jreference level toc ~30 dBm.

20 Waits for 1 sec.

20 Sets the signal tracking function to ON.

40 Reads the status byte and incorperates it to variable S.

50 After the end of signal tracking, walts until bit #3 becomes 1.

6 - 39 May 31/94
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6.8 Notes in Programming

Line .
No. Meaning

60 Makes the freguency span narrower by 1 gstep.

70 Reads the frequency span and sets the mode,

80 Reads the data.

a0 Returns to line 40 unless the frequency span is 50 kHz.

100 ; Znd of program
(3) Noteworthy Points for the Setting of Center Frequency When the
Freguency Spanh Is Less Than 10 MHz
When the center frequency is changed in the setting of the frequency
span to less than 10 MHz, the spectrum shifts after the setting,
although varied according to the amount of change. This is caused by
the time constant of the freguency stabilization e¢ircuit. Note that
ne correct data is indicated in the case of a program used to read the
marker frequency level under this status.
Example 6~27: When the Frequency of the 200 MHz Reference
Signal Is Read

HP200/300 Series

10 OUTPUT 701:; "CF 3500MZ SP 10Mz"

20 WAIT 1

30 OUTPUT 701; "CF 200Mz"

40 WAIT 10

50 QUTPUT 701; "M4"

60 OCQUTPUT 701; "OpMBE"

70 ENTER 701; F
..80 Disp F

gg?e Meanigg

10 Sets the center frequency to 3500 MHz and frequency span to 10 MHz.

20 Sets the waiting time for 1 sec.

30 Sets the center freguency to 200 MHz.

40 Takes the waiting time here until the spectrum is stabilized
{apprex. 10 sec. maximum). The waiting time is set to 10 sec. in
this exanmple.

50 Executes the PEAK SEARCH.

60 Reads the marker frequency.

70 Incorporates the marker frequency to variable F.

80 Displays the marker fregquency.

6 — 40 Oct 20/89
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6.9 List of GPIB Codes

6.9 List of GPIB Codes

Table 6-4

List of GPIB Codes

§ Guegut of

. Vo .
IS pir Remarys i g | Lo Remarks
i Tiaper of irice Gts ‘ 18 | demory, 85CH inary
i Dgpenified cede (3 the
- | same as tn its ouipyt

EGL is added to Lhe
t byte of deta as @
imlier,

LF 15 not used. )

a5

JCCLPEES
BAND WIDTH

i
| Service r
Trapsmiiled

Not

West L5173t the power O

iransgiling 51

Rlock delimiler intlislization

B3l fndex past : Header

;
B AN 853 |

Positive: Space " (Blank)

HBO HB1™ at the power (N
Bl

Header to be oaipsl

s Negalive:

Trace

Dainary specified code

Trace datz of memory
ASUTE outpst
Finary sulpul

| ORRITE memoyy trace daly
: 1 outpat
Sinary ouiput

-

|

Trace data ifor & pointy

L-High order vte In the

trace dats
Number of bt |
boeycepl debimiters /

lack delimiter

|

I

{

b i ‘
ip M VIDED FILTER | VF

f

i

o]

_CF | FREQUENCY SPAN
|| GHEER TIME

L RESOLUTION
i BAND WIDTH

LU D OBAND WIDTH
A iATTENUATUR

ol W
r byte in the “ad paint

point
point

fl-pming datz in 2 obyids

i T
ifgI;ck detimiter l
i

R LEEDT | DL
i Ll
2 i
(R LF -o 1 083

*BL3" 2t the power ON

. 4 a M a T T TR
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6.9 List of GPIB Codes

Note:s

Table 6-5 GPIB Code Corresponding to Each Rey
—
Kevy Code Key Code
INSTR PRESET IF (SHMO) | ATT 0GR Al
CTR FREQ (0): Vibeg rrrz
DATA KNOB | = VT
COARSE DOWN | Cp
UE | Cu © ¥D
FINE DOWN | 7D SWEEP TIMESDIV
UP FU U
\ =
MARKER ON Mi & yys)
OPF MO
MKR  CF M3 TRIGGER TR
PEAK M4 START/RESET SR
CF CAL FL
LCL LC
FREQ SPAN sp
ZERO SPAN 25 (SHSP) | WRITE WR
AUTO BA STORE SE
RBW RB VIEW VW
FREQ SPAN, REBW MAX HOLD MA (SHWR)
fes] WIDE WD RECALL RC
SAVE SV {SHRQ)
< NARROW NR
CF ADJ SHCF
=] UP LU OBW SHM1 *
ARC SHM3 **
=] DOWN LD SIG TRK SHM4
ZERO CAL SHFL
FINE/COARSE FC
NOISE/Hz SHBA
108B/D1IV L1 (SHLD) | NORMALIZATION| SHRR
2dB/DIV L2 (SHLU) | DSPL LINE SHWD
o) L3 (SHFC)
LINEAR LN (SHUN) | NORMAI, DET SHVD *%
UNITS UN POS DET SHTD
INPUT ATTENUATOR SAMPLE DRT SHTE
= up AU
& bowns AD

Codes marked with one asterisk (*) are available for R4131D.
asterisks (**) are available for R4131D/DN

Codes marked with two
only.,

6 ~ 42

R4&TRT arrTwa
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6.9 List of GPIB Codes

[

[T

® COMPSE
SMIFT JIXFINE
& G
i e
SPECTRLM ANALYZER e
=@
POWER 1R,

PHONE Mﬁn INTENSITY b YIvED ‘.D
oFF | | {on @b : SIHAE Lt mm 0

—_

Figure 6 - 6 GPIB Code for each Key

6 ~ 43 May 31/94



INSTRUCTION MANUAL

A B

SDLRLED

SPECTRUM ANALYZER

6.9 List of GPIB Codes

Table 6 -~ 6 Direct Set GPIB Codes
Contents é Code
dBa DK
dg Bl
tyrTe PR S O
dB x /m (B) neg
dBu /m(C) B3
dB g /m{D) b4
dBmV nv
EREE REN FR
Trigger LINE LI
Mode VIDED VT
SINGLE S
§ dB AD
10 dB Al
Attenuator | 20 dB AZ
30 dB A3
40 dB A4
50 48 A5
data
Contents Code+ oo
Center frequency CF oo
Reference level R, oo
Frequency span SP oo
Resolution bhanrd width .| .. .RB o o
Marker WK oo
Video filter band width VF oo
Sweep time ST ooz
PL oo

[Disp]ay line

Table 6 - 7 Unit Display GPIB Codes

6 - 44

AT 3

T

Unit Code
GHz 67
iz ¥z
kiiz Ki
Hz HZ
¥ ¥
my "y
I oy
sec S
BS6C MS
dBm DM
dB u by
dBu /m (4) 01
dBu/m (B) 2
dbu/m (€) R
dBu/a (D D4

Oct 20/89
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Table 6 - 8 MNumreric Value Code in Table 6 - 9 Mode String
Getting Conditicon Input
i: 3it | Decimal Contents
176545210 value
f L INPIT ATT
SPOEUCCO 0 0 ds
2 aononant ! 1 10 dB
[ = 1 UOGSOGIJ | g 20 dB
I = 00600011 3 30 dB
; QGODO}QO 4 40 aB
; oo0hiot 2 50 48
; Tube surface
. ordinates
{ = axis display
gy 2t Y
it rmf,:f\ PR ‘ iy 4 fl'_ /
g i mf‘gj 00000010 5 | 5 gB/DIV(OR)
j : LY 0000061 3 LINEAR
1 - 18 2? Ordinates axis
: a0 s/ 008006600 0 lunit, dbm
E Y 00000081 1 dB w
: 100 s/ 00000010 | 2 dB a /m{A)
‘ 2l IR
AD i UL L M/
s S 0000CE0T L B a8 z¢/m (D)
f Ealy. 40 48 REF LiL STEP
E - n 4 1 00000090 0 S}ZFQG
; apaar AL J ARSE
SOOKE | (3R 0000001 1 FINE
: IP00KZ ) 200 kbz
¢ SEEARYT | EAR L TRIGGER MODE
: STo00Kz | 209 iz loooooooo 1 0 FREE. RON
| 3R
‘ S | damy = e Yutuuly | !
ok, e oogRott| 3 SINGLE
SoysPROMZ O oMMz {0 T S
&8 a0 oM Data kncb
2 | shus | 00 iz 5 | 00050000 0 Marker
z 200 Mz aooooect | 1 CF
- 501 Mz ‘ i
. £ AFC
': b 7000000001 0 0re
; TERDSPAN
% 1 iz
iﬁigé Tapie & - 10 Status Byte
o 40 iﬁf pitl Decimal | Functicn {set to | when
o= 160 Xz value | ended)
22| RB300 30y klz
RBINZ 1Mz 7 193 Fnd of sweeping
i %i Service request
5] 2
a1 1 | oFcoAL
3 g Signal track
2 4 Marker search
1 2 {enter frequency setting
. D 1 ZERD CAL
1 6 - A45% Oct 20/89
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INSPECTION AND MAINTENANCE

7. INSPECTICN AND MAINTENANCE
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7.1 Defects and Abnormal Stregses

Defects and Abnormal Stresses

When the R4131C, R4131CN, R4131D, R4131DN is impzired as undermentioned,
it is thought that the protective function is damaged.

Before the R4131C, R4131CH, R4131D, R4131DN is used, make sure to find the
damage and ensure the safety of this equipment at your nearest support
office.

The instruments:
& show visible damage,
# fails to perform the intended measurements,
has been subjected to prolonged storage under unfavourable conditions,

k]
# has been subjected to severe transport stresses.

WARNING

To remov the unit case is allowed conly Ffor the trained service personnel
because there is danger of the electric shock.

7 -2 May 31/94
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7.2 Notes in Storing

and Shipping this Equipment

7.2 Notes in Storing and Shipping this Epuipment

7.2.1 Storage of This Equipment

The storage temperature range of this equipment is -20°9C to +70°C.

Wnen this eguipment iz not used for a long pericd of time, cover it with
vinyl or put in 2 cardboard box, and store it in a dry place away from
direct sunlight.

.2 Cleaning of Thisz Bquipment

Periodically take off the filter which protects the CRT display and
¢lean the inside of the filter and CRT display unit with a soft cloth
gsoaked in alcohel. Do not use any cleaner other than alcohel.

The filter can be taken off by removing two screws of the bezel,

CAUTION

Never use any cleaner other than alcohol for the maintenance of this
egquipment.

Organic solvent such as benzene, toluene or acetone may spoil the plastic
parts of this equipment.

7.2.3 Shipment of This Equipment

When shipping this equipment, use the original packing materials, If
they are not available, pack the equipment as follows:

(1) Wrap this equipment in appropriate shock absorbing material and put
it in a corrugated cardbcard box at least 5 mm thick.

{2) Wrap its accessories separately in the same shock absorbing material
and put them in the same corrugated cardboard box together with this

equipment.

{3) Fasten the corrugated cardboard box with packing strings.

7 - 3% May 31/94
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TECHNICAL DATA OF FUNCTION AND ACCESSORIES
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%.% Technical Data of Function

8.

1

Technical Data of Function
(1) Freguency Specification

requency range r 1o Kiz Lo 3.5 GHz
Frequency display : Displayved on the CRT screen
Maximum resolution: 1 kHz (to be changed
according to the freguency span)
Frequency displayving accuracy:

R4131C/CN Lecs than +10 MBz | After ZERO CAL
R4131D/DN +100 kHz + Afrer ZERQ CAL
SPAN 3% or less Within the rangs of 0 Hz tc

2.5 GHz in center fregquency and
% ms to 0.5 §/DIV in sweep btime.

+10 MHz After ZERO CAL _
Center frequency 2 GHz or more

Frequency span : & GEz to 100 kHz, ZERO 1-2-5% step
Frequency span accuracy: 5%
Frequency stability : R4131C/CN

Less than 100 kHz/5 min.
Freguency is fixed after warming up for 1
hour under constant temperature.
R4131D/DN
Less than 19 kHz/10 min.
AFC OM
Frequency is fixed after warming up for !
hour under constant temperature.
{(Within the range of 0 Hz to 2.3 GHz in
center freguency, 5 ms to 0.5 §/DIV in sweep
time)
Residual FM Less than 2 kHzp_p/1OO ms
Noige sideband

"oer

Where the resolution band width is assumed te
More than 80 dBc | be 1 kHz, video filter band width to be
10 Hz, and 20 kHz zo be detuned from signal,

8 - 2 Aug 18/94
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8.1 Technical Data of Function

Resolution:
Resolution band width
T AB vuvvreeenvan.. 1 kHz to 1 MHz with i-3 step
6 AB . reuae.. O kHz to 120 kHz when QP mode is selected
Band width selectivity
. Less than 15:1 60 d8: 3 ratio of dB
resolution band width
resolution band width accuracy
s+ Less than +20%
Lesa than the valus of CISPR Standards in
the 0P mode

Marker display : Can be set freely
Besolution c..eesnees. } kHz max. {To na changed according to the
SPAN}

Measuring accuracy ... Center frequency display accuracy +
frequency Span accuracy

(2) Amplitude Specification

Tube surface display range

: LOG 80 4B t0 4B/DIV
20 48 2 dB/DIV
40 4B 5 dB/DIV, In the QF mode only
LIN 10 DIV
Linearity . LOG +0,15 4dB/1 dB
+1 dB/10 2B

+1.5 4B/70 4B or more
Less than 5% of LIN scale
mofarance level - LGG -69 4Bm bo +40 dBm: R4131C/D,
40.25 dBi to 150 dBu: r4131CN/DN
16 4B, 1 4B step 10 dB/DIV
1 dB, 0.25 dB step 2 dB/DIV,
in the QP mode
LIN 72.77 uV to +22.36 Vi rR4131C/D
(102.9 v to +#31.62 Vi R413T1CN/DN)
neference level accuracy
. Less than #1 dB in the LOG mode
This value is taken aiter calibrating the
level at a freauency of 200 MHz and input
ATT of 10 4B within the range of 0 to 59 dBm
(R4131C/D) and 170 cBH to 51 dBu
{R4131CN/DN) in reference level.
Unit of reference level: dBm, 4BU, dBL/m, or 4BmV, selectable
Marker display
Resolution ...... G.2 dB 10 dB/DIV
0.05 dm 2 dB/DIV

8 - 3 May 31/94
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8.1 Technical Data of Function

Dvnamic range
Average noise level

ceenan =110 dBm: ER4131C/D esolution band width
~108 dBm: R4131CN/DN 1 kHz, Video filter band
width
10 Hz, Input ATT 0 dB,

Secondary/tertiarv distortion

Frequency respohnse:

Mcre than 70 4B

More than 1 MHz in
frequency

Where the input level is
assumed to be =30 4Bm
and freguency to be more
than 1 MHz

R4131C 100 kHz < F < 2 GHz 10 kHz £ 7 £ 3.5 GHz
ATT 10 dB or more ATT 10 dB or more
+1 dB or less 3.5 dB or less
R4131D 100 kilz < F < 2 GHz 10 kHz £ F £ 3.5 GHz

ATT 10 dB or more
! dB or less

ATT 10 dB or more
*2 dB or less

R4131CN/DN

100 kHz < ¥ £ 1.5 GHz
1.5 dB or less

10 kHz S F £ 2 GHz
+2.5 dB or less

2 kHz £ F £ 3.5 GHz
4 dB or less

Residual response: =95 dBm or less: When terminated at input
R4131C/D -ATT 0 dB and input 50 §
-93 dBm or less: When terminated at input
R4131CN/DN ATT 0 dB and input 75 Q
Note: At freguency 100 kHz
Video filter band width:
1 MHz, 300 kHz, 100 kHz, 10 kHz, ' kHz, 100 Hz, or
1G Hz

Resolution selecting accuracy

Gain compression :

Less than #i
Less than 1

oA

at +209C to +300C
at input of «10 dBm

4B
4B

- 4 May 31/94
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8.1 Technical Data of Function

(3) Sweep Specification

{4

Sweep time : 5 ms/div te 100 s/div with 1~-2-% step
Sweep time accuracy
: Lass than £15%
Swean tricger . FRET RUN, LINE, VIDEO, and STNGLE {Resef/Start)
Input Specification
EF input . Approx. 30 N-type input connector: rR4131C/D
Approx. 75 N=type input connector: R4131CN/DN
Mawximum input level
: 420 4Bm, #2% VDCmax Input ATT 20 B or more:
R4131C/D
127 dBu, #25 VDCmax Input ATT 20 dB or more:
R4131CN/DN
Input ATT : 0 to 50 dB with a step of 10 4B
Input ATT selecting accuracy
: +1 dB or less 10 kHz £ F < 2 GHz
{10 dB in standard)
+1.% dB or less 2 GHz < F < 3.5 GHz
(10 dB in standard)
Input VSWR R4131C/D
1.5 or less 100 kHz = F = 2 GHz
2.0 or less 2 GHz « F < 3.5 GHz
at input ATT 10 dB or
more

R41371CH/DH

1.5 or less 100 kHz < F < 1.5 GHz

2.0 or less 10 kHz < F = 2 GHz

2.5 or less 2 GHz < F % 3.5 GHz
At input ATT 10 dB or
more

Display Unit Specification

Display . Waveform, setting conditions, and grid

Trace . 2-screen display of WRITE waveform and VIEW
waveform

WRITE . Memory is rewritten each time sweep and WRITE

waveform ig displayed.

point of

STORE : WRITE waveform is stored.
VIEW : Stored waveform data is displayed.
MAX, HOLD . fach time of repetition from the starting
this function, the maximum signal level on the
horizontal axis is measured and displayed.
Dictation : This equipment provides the POSI/NEGA {for

R4131D/DN only), POSI, and SAMPLE display
detection functions.

and

May 31/94
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(6)

{7}

OQutput Specification

: 200 MHz #30 kHz, ~30 dBm 0.5 dB: R4131C/D
200 MHz £30 kHz, 80 dBu 0.5 dB : R4131CN/DN
Monitor cutzus : Possible to listen with an earphone (approx. 8 1)
Recorder oytput Analog ocutput only for WRITE waveform
X-axis Approx. -5 V to +5 v fapprox. 10 ki)
Y-axis Approx. (0 V to +4 v {approx. 220 )
IF output : The IF signal, 3.58 MHz, is output at approx., 50 @,
Video output : This output includes the cutput terminal to
external CRT display and VIDEO plotter, etc.,
output impedance of approx. 75 3, 1 Vp“p, and
composite signal.
Probing power terminal + 15 v
i 4-pin connector
GPIB data output : Mode operation and I/0 are enabled using the GpPIB.
Flotter interface: Display screen can be recorded by cennecting this
equipment directly to the pilotter without passing
through the controlier.
Output for TG:
tst LOCAL oUT ~5 4Bm or more Approx. 4 GHz to 7.5 GHz
Znd LOCAL ouT ~5 dBm or more Approx. 3.77 GHz
SLOPE QUT; Sweep signal output for TG output level correction 2 V/GHz

General Specifications

Using ambient conditions

* Less than 0°C to 50°C and 85% Ry
Storage temperature range

: ~20°C to +709C
90 V to 132 V or 198 v to 250 v
48 to 66 Hz
Power consumption: Less than 120 va
External dimensions

Power supply

Approx. 200 (W) x 177 (H) 2 460 (D) {mm)
Approx. 10 kg R4131C/CN
Approx. 10.5 kg: R4131D/DN

Weight

8 - 6 May 22/92
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8.2 Accessories

R

P e

.

Freguency range : DC-500 MHz

Maximum input : 50 W

Degree of coupling : 40 dB #1 dB

Inpedance : 50 ¢ in both main and auxiliary lines
V.5.W.R Less than 1.5

Insertion loss : Less than 1 dB

Connector : Main line ... N-type for both main and auxiliary
lines

TR1626 RF Coupler

.

Frequency range : DC-13500 MHz

Maximum input + SO0 W

Degres of coupling : 40 4B &1 dB

Impedance + T2 % in both main and auxiliary lines

V.5.W.R : Less than 1.5

Insertion loss : Less than 1 dB

Connector : Main line ... N-type, and auxiliary line ... BNC

type

8 - 7 May 31/94
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8.2 Accessories

® BNCP-FJ Conversion Adaptor

Dielectric strength : 300 VAC/1 min,

Insulation resistance: More than 500 k2 at 300 e
Contact resistance : Less than 5 M_

V.8.W.LR : Less than 1.2 at 0.1 GHz

® Earphone for TR16191 Voice Monitor
When the FPREQ SPAN is set to 0 (zero) and this spectrum analyzer is
tuned with the data knob, the demodulation wave can be observed on the

sCcreen, but alsc listening can be done through the earphone connected to
the phone.

Connection cables

MC-15 Connection cable BNC-BNC {75Q) Part code : DCB-FFR0442

150cn £ 5ca

MC-37 Connection cable BNC-SHA Part code : DCB-FF1130%01

| 100cn £5c8 — ey

Sz ]

GPIB connection cable

Mocdel name | Length

4G8JE~1P5 0.5 m

4083E~101 Tom
408JE-102 2 m
408JE-104 4 m

8 -8 May 31/94
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8.2 Accessories

Antenna

®» TR1711 Log-periodic

Antenna

This is a brad band reception antenra of 8 to 1000 MHz in frequency
range. It can ke used for monitoring radis waves and for analyvzing
disturbing waves which

Fregquency range
Gain

Front-to-back ratic
V.5.W.R

1/0 impedance
Weight

Components

occurs in wide bands.

80 MHz to 100C MHz

5 dB (A/2 dipole antenna ratio)

More than 14 &B

Less than 2.5

50 4

Antenna main body ... Approx. 5 kg
Log~periodic antenna (Element 31 x 2, antenna
main body, and balancer), angle adjuster (45°
o 09 to 909y, tripod, measuring scale (with
N-type connector, 10 m), elements centainer box,
and antenna main body container bag

8 - 9 May 31/94
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@ TR17Z2 Half-wave Dipole Antenna

When measuring the
spectrum analyzer,
elements accerding

Freguency range
Element
Element
Element
Element

Transmission impedance

Polarization

field intensity and disturbing wave by using the
this antenna is used by changing the length of
to the measuring frequency.

W by —
.
+

Antenna ground height:

Tripod

Attached coaxial cable

.

..

25 MHz to 1000 MHz
25 MHz to 80 MHz

80 MHz to 250 MHz
250 MHz to 800 MHz
600 MHz to 1000 MHz

50 &

Horizontal polarization/vertical polarization
selected

Approx. 1 to 4 m

Folding type

Attached with 50D, 2W, 10 m, and N-type connector

g8 - 10 May 31/94
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# TR1720 Loop Antenna

Frequency range 1 100 kHz to 30 MHz

Antenna tuner unit : 1-band ... 100 kHz to 200 kHz
Z-band ... 150 kHz to 300 kHz
3-band ... 300 kHz to 600 kHz
4-pand ... 600 kHz to 1400 kHz
5-pband ... 1.4 MHz to 3.5 MHz
6-band ... 3.5 MHz to 10 MHz
7-band ... 10 MHz to 30 MHz

Loop antenna secticn : 7 types of loop antenna for 1-7 bands

Yartical antenna =zection

Set to 2 m and 1 m in total length

Impedance : 75 0 {TR1720N) or 50 @& (TR1720)
Dimensicons and welght:
Tuner unit : Approx. 210 (W) x 140 (H) x 110 (D) {(mm); and
2 kg
Loop antenna : Approx. 3 kg in one set
Big) rpprox. 260 (W) x 250 (HY x 6 (D) {mm)
Small) Approx. 250 (W) = 190 (H) = 6 (D)} {(mm)}
Vertical antenna : 2 m {5 stages in total length)

1 m (expansion and contraction} and 0.2 kg
Container case :  Approx. 495 (W) x 290 (H) x 155 (D) (mm}
Aluminum made and approx. 1.9 kg in weight

g - 1t
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@ TRI7201 10 kHz to 20 MHz Active Antenna

This is an antenna used for the measurement of field intensity from

10 kHz to 30 MHz. Since it integrates a low noise and broad band
caplifier and the antenna factor is almost contact, the field intensity
can be direchly read easily.

Frequency range : 10 kHz to 390 MHz

Antenna factor Approx. 10 to 12 4B

Output impedance Approx. 50 Q

Input impedance More than 1 Ml (when measured at the antenna

LY T TS

block)
Emplification gain 7 @B 2 dB in nominal gain
Connector BNC type

Power supply 12.6 V mercury cell (approx. 20 hours)
External dimensions Approx. 131 (L) x 108 (W) x 77 (H) {mm)
Weight : Approx. 1 kg

LT B TR

® TR17203 25 MHz to 230 MHz Active Dipole Antenna

Since the antenna factor far the measurement of field intensity from
25 MHz to 230 MHz is close to 0O (zero}, this antenna can directly read
the field intensity in a wide range when used in combination with the
spectrum analvzer.

Frequency range 25 MHz to 230 MHz
Antenna factor Approx. 0 @B
Impedance : Approx. 50 Q)

as  wa

Cornecting terminal : N-~type
Power supply t 15 VDC (with 1 m long cakle)
Weight : Approx. 580 g : :

® TRT7204 200 MHz to 1000 MHz Log~pericdic Antenna

The antenna can measure a broad band of 200 MHz to 1000 MHz without
replacing any element. In addition to its compactness and lightweight,
it can be used for transmission and reception. So, it is suitable for
immunity measurement in high frequency.

200 MHz to 1000 MHz
Approx. 14 dB to 25 dB at 200 MHz to 1000 MHz

Frequency range
Antenna factor

a8 ¥+ 4% pw

Impedance Approx. 5C Q
Cornecting terminal N-type
Average V.S.W.R. : Less than 2,0

Approx. 7 4B

Approx. 750 (length) x 750 (maximum width)
X 63.5 (thickness) (mm)

Weight : Approx. 2 kg

Average gazin
Antenna dimensions

e wn
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8.2 Accessocries

@ TR17205% 1 GHz to 14

GHz Log-spiral Antenna

This is an antenna Of 1 GHz to 10 GHz which is used to measure EMI
conformable to the MIL Standards.

Freguency range
Average power gain
Average V.S5.W.RL
Axial ratio
Average beam widtn
Impedance
Polarization
External dimensicons

Weight

1 GHz to 10 GHz

3.75 dB

Less than 2.0
Less than 1 4B
500

Approx. 50

Circular peolarizaticn

Approx. 281 {length) x 127 (maximum diameter)
(m)

Adpprox. 3.% kg

® TR17206 1 GHz to 18 GHz Double~ridged Guide Antenna

This i3 the most suitable antenna for the EMI measurement. t can
measure a wide band of

Freguency range
Average power gain
Average V.S.W.R.
Impedance

Average beam width

Connector
External dimensions
Weight

s se we

1 GHz to 18 GH=z.

1 GHz to 18 GHz

10.7 @B ({Iscotropic)

Less than 1.5

Approx. 50 §i

E Plane 53°

H Plane 480

N-type

Approx, 280 (L) = 245 (W) x 1539 (H) (mm)
approx. 1.8 kg

8 ~ 13 May 31/94
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8.2 Accessories

rrf
-
fors
ot
]
L

MEP“293/MEP—294/MEP—295/MEP—29, TRT4107

Model name MEP-2872 ; MEP-293 ! MEP-204 MEP-25% TR1410%
Filter name ‘éey—pass filter By-pass filter By~pass filter Rejection filter
B . L - e e N
Obiective communi- |23 L 50 MEz 120 MHz | 400 MEz B00 MHz to 900 MHz

cation eguipment |
frequency bangd ! i
S S | - N .
Working Irsquency | 26 MEz te 30 MHz iSEJ MHz to 80 MHz! 130 MHz to ! 335 MHz o ‘ 808 MHz to $0C MHgz
range i 130 MHz . 3I0 MHz |
Filter |Cut~off 40 MEz i100 MHz 240 MEz 670 MHz 1200 MHz
Char- Erequency |
ac te o= e ] e — T —_ . et e i e
istios | Attenuation Morae than 35 4B More than 50 4B [More than 20 €3 | More than 50 dD | Mors than 35 éB at
character~ jat 28 Miz or less at 70 MHz at 170 MHz at 470 MHz 806G MHz to $00 MHz
istic More than 40 dB More than 30 dB iMore than 0 a1 PHore than T0OAR T Mers than 20 ¢B at
at 27 niz at &0 MHz at 190 iz Eat 520 MHz | BUO MHz or less
Pass band 40 MHz te 300 MEz! 100 Miz to 240 MHz to 87¢ MHz to 1500 MHz to
1000 MHz 1000 MHz 1500 MHz 3000 MHz
Insertion Less than | 48 Lass than 2 dB Less than 2 dB | Less than 2 4b Less than 2 48
loss
{within the
pass band} !
Through|Pass hand DC to 300 MHEz - - - DC ko 160G MBz
char— .
acter~ jInsertion JLQSS than 1 gB - - - Less than 1 4B
istics [loss !
{within the
pass band) )
]
Characteristic ‘SO € (BNCS-BNCJ} 150 §i (NP-NJ) 50 R (NP-HJ) 50 0 (NP-NJ) 50 @ (¥P-NJ)
impedance i

14

May 31/94



R4131 SERIES

SPECTRUM ANALYZER
INSTRUCTION MANUAL

8.2 Accessories

Rand Pass Filter

TR14201/14202/14203/14204

Thig filter is used to remove
in the measurement conforming

analvyzer,

the large signal out of a measurement band
tn the CISPR Standards using the spectrum

E TR142032

‘ TR14201 TR142072 TR142C4
Pass band 10 kHz to 150 kHz to 25 MHz to 300 MHz to

158 kHz 30 Mixz 300 MHz 1000 MHEz
Insertion 1¢ss iLess than Less than Less than Less than
within the 1.5 dB 1.5 4B 1.5 dB 1.% dB

pass band

Attenuation
characteristic

More than 20 dB
at less than

3 kHz but more
than 300 kHz

More than 25 dB
at less than

30 kHz but more
than 60 MHz

More than 35 dB
at less than
12 MHz but more
than 600 MHz

More than 30 dB
at less than

150 MHz but more
than 1500 MHz

Characteristic
impedance
{connector;}

Approx. 50 O

.
(NT-HP)

Approx. 50 Q
INJ-NF}

Approx. 50 Q
(NP=NJ)

Approx. 50 Q
{NP-N.J)

External dimenzions:

Welght

Approx. 31

(H) x 50

: Approx. 350 g

8 — 15%

{sy = 100 (L} {mm}

May 31/94
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9. Functional description

FUNCTIONAL DESCRIPTION
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5.1 Dutline

3.1 Qutline

g9.1.1

(*)

(2)

(3)

(4)

(3

Basic Qperations
Figure 9~t shows the block diagram of this equipment.

When the measuring signal ie input to the input connector, the input
signal, after passing through the 50 dB RFP input attenuator, enters
the first mixer where it is mixed with the first lccal signal sent
from the 4 to 7.5 GHz ¥YTO (YIG tuning transmitter), and then it is
output as the first IF signal of 4 GHz,

The YTO, under the control of the YTO circuit, sweeps the range of 4
to 7.5 GHz using the RAMP signal and also varies the centesr frequency
with the maximum resolution of 500 Hz.

The output first IF signzl of 4 GHz enters the second mixer where it
is mixed with the second local signal of 3.77 GHz and then enters the
third mixer as the second IF signal of 226 MHz. This signal is mixed
with the third local signal of 200 MHz and then enters the fourth
signal as the third IF signal of 26.4 MHz. This signal is further
mixed with the fourth local signal of 30 MHz and converted into the
fourth IF signal of 3.58 MHz.

Incidentally, the CATL OUT signal of 200 MHz is generated through the
crystal oscillator of the third local signal.

The fourth IF signal of 3,58 MHz passes through the LC filter second
stage and crystal filter second stage, through which the resoclution
band width is selected in a range from 1 MHz to 1 kHz, and further,
che output level is controlled by tne resolution of 0.25 dB max. by

the STEP AMP. of 50 dB.

The 3.58 MHz IF signal of which resclution band width and cutput ievel
are controlled enters the LOG AMP. of the dynamic range 80 dB, and
after being subiected to logarithmic companding, the signal enters the
detector where it is detected and converted into the DC output. The
detection output signal enters video filter circuit where the video
filter band width is selected to a range from ' MHz to 10 Hz and then
output as the ¥. OUT signal,

The Y. OUT signal and the X. OUT signal of the RAMP signal are both
input to the A/D circuit, The Y. OUT (ordinates axis) is converted
from analog to digital signal at 9 bits (512 points) and the X. OUT
(quadrature axis) is converted the similarly at 10 bits (1024
peints). After being stored in the memory, these signals are
controlled by the CPU to display the waveform on CRT through the CRT
control circuit.

9 - 2 Oct 20/89
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9,1 Outline

{6}

This equipment has two memories, the WRITE memory which rewrites data
at each sweeping and VIEW memory which stores the displaved waveform.
Tt also has a non-volatile memory which stores data even after power

OFF.

Furthermora, it performs the MAX, HOLD and normalization processing
using the WRITE memory, VIEW memory, and the CPU's arithmetic
operation function.

The AFC {Automatic Freguency Control} block is mounted on ®4131D/DN

only. 1t aepplies locking in & range from 4 to 6.5 GHz in the YTO
frequency to improve the center frequency setting accuracy.

9 - 3 May 31/94
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9.1 Outline

9.1.2 R4131 Series Configuratiocon

R0 : BLE-015114 (CPU:

~1 BLR-013116 (VIO CONT/IF:

~-L BLR-O01511VAGZ cANALDGY

—1 WBL-4131TAPANEL  PANEL) —---d BLE-§15115 (KEY?
—1 WBL-4131ARF <RF BTB-015L110X0L JRF ATT:
el DPS-0RIE1S (POWER SUPPLY)D — BFB-015120 (RF IS8T

| BTB-015122 (COUPLER)

—1 BTC-015121 (RF 28D}

~f BLC-GL5008X01 (RF ORD)

RA181ID BLE-015114 (CPUD

BLR-OIBLEG (YT cuni, If

—{ BLR-DIST1T (ANALDG)

-1 WBL- 413 IBFANEL (PANEL BLC-015115 {KEY,

-+ WBL-4131AFC (AFC: BTB-015245 {AFCH
----- WHL-4131ARE (RF BTR-015119X01 (RF ATT:
L DPS-001518 (POWER SUPPLY: — BTB-015120 (RF 18T}

i

— BTB-01512% (COUPLER:

— BTC-015121 (RF 28D

L—{ BLE-015008X0L (RF 3RD:

9 - 5 May 31/94
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9.1 Outline

R4L31CN

R4131DN

BLR-0I5114 (0Ph

BLR-015118 (YTO CONT/IF)

BLR-DI5I17X02 C(ANALOG)

+ WBL-4131ANPANEL (PANEL;

BLO-015118 (KEY)

WEL-4131TANRE (RFJ

1 BTB-0I5118X02 (RF ATT)

1 DP5-001518 (POWER SUPPLY)

BTB-G15120 (RF IST)

BTB-015122 (COUPLER)

BTC-0I51Z21 {RF 2ND)

BLE-015118X02 (RF 3R}

BLR-0151L4 {CPU»

BLR-015116 (YTg CONT/IF)

BLR-0I5117 {ANALOG)

WEL-4131BNPANEL (PANEL)

BLE-015115 {KEY)

WBL-4131AFC (AFC)

BEIB-015245 (AFL)

WBL-4131BNRF (RF)

BT3-015119X02 (RF ATT)

DPS-00151% (POWER SUPPLY)

BTB-G15120 (RF IST)

BTB-015122 (CAOUPLER)

BTC-015121 (RF 2ND)

BLE-U15118XG2 (RF 3RB)

May 31/94
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9.2 RF Block

9.2.1 FPirst Mixer

3.6GHz 4, 0GH=z
Lre BPY 18T MIXER

fan
RF INPUT O—f \ r“]

18T IF QUT YTC POWER
47 L BGHzZ

Figure 9-3 First Mixer Block Diagram

(1) 3.6 GHz Low-pass Filter
The 3.6 GHz iow-pass filter limits the input fregquency band.
{2) 4.0 GHz Band Pass Filter

The 4.0 GHz band pass filter passes only 4 GHz frequency signals of
the first IF signals generated by the first mixer.

(3) Pirst Mixer
The first mixer is single-balanced type. It has two ports: one mixes
.the RF input signals and IF ocutput signals which are isolated by the

LPF and BPF in the previous stage.

89.2.2 Second Mixer

4GHz BPP

4GHz O 226.4MHz OUTPUT
INFUT

2ND MI¥ER

(EE;) ZND LOCAL

Figure 9-4 Second Mixer Block Diagram

9 - 8 Oct 20/89
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9,2 RF Block

(1)

(3)

(1)

(2}

4.0 GHz Band Pass Filter
The 4.0 GHz band pass filter consists of two dielectric rescnators.
Second Local Oscillater

The second local oscillator using a dielectric resonator oscillates
the 3770 MHz frequency.

CUTPUT

BIAS T
'Y

-12v

Figure 9-5 Second Local Oscillator

Second Mixer

The second mixer converts the first IF signals (4 GHz) to the second
IF signals (226.4 MHz).

Third and Fourth Mixers

The second IF signals {226.4 MHz) are converted to 26.4 MHz {third IF
signals) by the third mixer and further converted to 3.58 MHz by the
fourth mixer.

The third local oscillator signal is also used as a CAL.QUT signal.

The third IF signal uses a slope signal from the YTC~CONT/IF board to
correct the frequency characteristics,

226.42 MHz Preamplifier

The 226.42 MHz preamplifier has a gain of 20 dB. L3, L4, and C9 are
input matching filters. L5, L6, and €13 are output matching filters.

Third Mixer

The third mixer is designed sc that it dces not input signals outside
the band by using the 226.42 MHz BPF. The BPF band width is 4 MHz.

9~ 9 Oct 20/89
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9.2 RF Block

The BPF output is input to the isclation ampiifier (Q1) and mixed with
200 MHz zignals from the third lecal cscillator by the third mixer,
thern converted to 26.4 Muz. The third mixer is a doubla~balanced type.

@ LOCAL

fa

JEANE)
”

IF

Figure 9-6 Double-balanced Mixer

(3) 200 MHz Crystal Oscillator
The base-ground Colpitts 200 MHz crystal oscillator oscillates g
200 MHz signal, It also oscillates a CAL.OUT signal {200 MHz,
-30 dBm),

{4) Gain Control Amplifier

The gain control amplifier changes the resistance of the Q1 emitter
and collector to convert the amplifier gain,

Figure 9-7 Gain Control Amplifier

9 - 10 Oct 20/89
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9.2 RF Block

As the current flowing through the pin diode D! changes, the
resistance changes. Using this characteristic, the gain control
amplifier corrects the level. DI uses a Slope Gain signal to correct
the frequency characteristics.

L9 and R20 build a 50-ohm wide band matching circuit so that the gain
control amplifier does not affect the 26.4 MAZ BPF in later stages.

The 26.4 MHz band pass filter consists of Four neslical resonators.
The circuit copnverts the signal frequency to 3.56 MHz by the fourth
mixer in the next stage. The double-balanced fourth mizer mixes
signals by using a 30 MHz signal generated by the fourth local
cscillator.

30 MHz Crystal Oscillator
The Colpitts 30 MHz crystal oscillator oscillates a 30 Mz local

signal. The circuit ocutputs the signal via a tank circuit (C30 and
L13) so that it is not changed by the load.

9 - 11 Oct 206/89
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9.3 YTO-CONT/IF Board

9.3 ¥YTC-CONT/IF Roard

IF Filter

3.1
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9,3 YTO-CONT/IF Board

The IP filter consists of Filters having the resoluticn bandwidth,

The bandwidth of the filter can be switched by the center fregquency of
3.58 MHz according to the setting from the front panel. The filter
with narrow bandwidths (1 kHz and 3 kHz) uses four crystazi fiiters;
the filter with other bandwidths (! MHz to 10 kHz) uses four LC
filters.

Input 3.58 MHz Band Pass Fiiter

1,2, L3, L4, C2, C3, ¢4, and C124 form a 3,%8 MHz BPF. L1, C1, and R!
form a wide-band impedance matching circuit.

Clw_ C3

Gain Adjust Amplifier

The gain adjust amplifier is non-inverse type. The circuit changes
the total gain by adjusting the variable resistor {AMPTD_CAL) on the

front panel.

AMPTD CAL is used to change the resistance using the FET (Q1) to
change the total gain.

R6 is a thermister. It compensates the gain changed by the
temperature.

9 - 13 Oct 20/89
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9.3 YTO-CONT/IF Board

RG v

Figure 9-9 Gain Adjust Amplifier
When Q1 = OFF

R0 470
G =1 + RE + RO - 1+ 100 © 4.92

G (dB) = 20 LogG = 14 (dB)
When Q1 = ON (10 ohms)

RIO _, , 470

=1 4
¢ ! RT 44,2

= 11,63

G {dB} = 20 LogG = 21 4B

Note: RT is the resistance of R6 to RS and Q7.

9 - 14 Oct 20/89
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§.3 YTO~CONT/IF Board

(3) Crystal Filter

M 1L
| )f e
-1
I .@ ;
1 . { ‘
; o e
Lo il :
r\ : ] Rg L Cm | i
Lfi b AR A T H ! ! d [EE>>_JM
; ]
i : AN Fi7 ]
XL
b e o JD}? f— %
R113 § BE

Figure 9-10 Crystal Filter

The bandwidth is selectable with the switch (D1): 1 kHz or 3 kHz, (7
adjusts the symmetry of the filter.

(4} LC Filter

V \-«.I!} 3 R4E l
N R47 L K .
i k) k48 30 112 RS5
%m@ me e
Lo R49
v
Tigure 9-11 LC Filter

The bandwidth is changeable from 10 kHz to 1 MHz by switching the R4S
to R49., The bandwidth is narrower as the resistance is larger.

9 - 15 Oct 20/89
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9.3 YTO-CONT/IF Board

(5) Step Amplifier

Figure 9-12 Step Amplifier

The step amplifier consists of thres step amplifiers {Ut2 to U4y,
four 1 dB step attenuators (@7 to 910}, and a 0.25 4B step attenuator.,

U712 and U4 are 0/20 dB step amplifiers and U3 is a 0/10 4B step
amplifier.

These step amplifiers and attenuators set the level by steps of
¢.25 dB in the range from 0 dB to 58.75 &B.

9 - 16 Oct 20/89
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8.3 YTO-CONT/IF Board

(1} YP0 Controlier

The ¥TO controcller consists of a controller and a driver.

The tune voltage changes depending on the sset center frequency. The
YTO controller sets three digital/analog freguency bands and generates
a2 tune voltage by a combination of the three bands, The thres D/A
converters have different setiing ranges.

Table 9-1 Tune Voltage Data

Tune D/A é Input data | Cent, freg, data | Freqg, span
MAIN A (U57) ! 32 to DEH 0 to 3.5 GHz 20 MHz tc 4.0 GHz
MAIN B (US6) | 00 to F9, | A 25.6 MHz '

M {Us3) | 00 to FQH A 128 kHz 100 kHz to 10 MHz

For the span voltage, the YTO controller converts the ramp voltage
from the ramp generator of the analog boerd for sething & span by two
step attenuators and adds it by the tune voltage in the U64. When the
span voltage reaches 10 MHz, a relay (X1) is switched ané a noige
filter (large-capacity chemical capacitor) is insertad hetwpen the
main colls. If a charged or discharged current flows through the
capacitor, however, the current flowing through the main coil changes,
causing 2 frequency drift. To solve this problem, a
charger/discharger is added to charge or dizcharge at the main 7- (See
Figure 9-3) even if the noise filter is turned off.

The frequency may also drift because of temperature change. The YT0
controller corrects the frequency by the following two methods:

Feeds back the voltages at the both ends of the main coil,

When the current flowing through the main ¢oil is increased or
decreased to change the YTO oscillation frequency, the temperature
inside the YTO controller changes and causes a frequency drift,
Temperature change also causes the main coil resistance. The
resistance change can be canceled by feeding back the voltages at both
ends of the coil.

Mounts a diode ingide the ¥YTO controller and feed back the oh-voltage
change of the dicde to the U64. As the ambient temperature changes,
the on-voltage of the diode changes. ‘

Using the above two circuits, the YTO controller reduces frequency
drifts without the PLL.

9 - 18 : Cct 20/89
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$,3 YTO~-CONT/IF Board

{2)

AFC

The AFC mounted on R4131D/DN operates at the frequency span of 200 MEz
or smaller and applies AFC to the YTO. The AFC function is available
in the band from 0 to 2.5 GHz.

The YTO cutput {4.0 te 6.5 GHz) is input to the AFC block and
converted to the 500 MHz to 812.5 MHz range by the 1/8 divider.

Then, i: is compared with the 12.8 MHz oscillation signal by the phase
detector and fad back to the tune FM voltage. At this time, if a
fault is found in the phase detector output, a pulse is ocutput to the

LOCX_IND signal line.

The AFC function is executed between sweeps. During AFC, the span is
set to O and the SAMP/HOLD circuit is closed. It opens when a sweep
starts.

i ! I
f ' !
| EOLD |saMP. HOLD |SMMP. HOLD
; F ?
e | f * {
l ! t l |
Figure 9-14 SAMP & HOLD
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AFC operation sequence is shown below.

ZERC SPAN

SWEEP CONT

T

[Py,

Figure 9-15 Flowchart for AFC
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$.4 Analog Board

9.4.1 Log Amplifier
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Figure 9-16 Log Amnplifier Schematic Diagram

The log amplifier consists of nine saturation amplifiers: each has a
gain of 10 dB.

Figure 9-17 shows the saturation amplifier.
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|

®
f0 Vo OUT
2 o
RSt

@Oj% SR

7

i

Gain = 20 Log—

Vsat p-p = Re % {Igy + Iga)

Figure 9-17 One Stage of 10 dB Amplifier

A signal from the IF block ig input to the input buffer (Q1) then to
the saturation amplifier. Vo gyt is converted to the current Vo/R
and input to the current amplifier.

To amplify the current, base-ground amplifiers Q3 and Q4 are used with
02 and Q3, just as for the bias constant current scurce.

The current amplified by the base~ground amplifier is converted to the
voltage by the R19,

When a 3 Vp-p signal is input to the input buffer (Q1), the 10 4B
gaturaticn amplifier output is all 3 Vp-p.

The current amplifier output is found as shown below.
Vi = (3/0.62R + 9 x 3/R) x R19
Assume that 3/R x R13 = V.,

Vi = 10.56 v
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When the input level decreases by 10 dB, the following woltage is
output:

Vi(-10) = (3/3.16 x 1/0.62R + 9 x 3/R) X R13 = 9,49 ¥
Similarly,
V_(-20) = (—bx =+ —— 4 8) V = 8,47V
I 10 0.62 3.16 te
V(-30) = (e x b k== + 7) V = 7,43V
T 100 © 0.62 19 3.16 '

S NN
1¢0 10 3.16

+ 2y V= 2.43 V

i

v (~80)

As shown above, if the input level changes by 10 4B, the output level
changes by approximately 1 dB.

The current amplifiad by the leg gain adjust amplifier (Q8) is sent to
the bhase-ground amplifiers (Q10 and Q11) and shaped to half{ waves for
detection. The output is input to the x7.7 amplifier via the LPF,

then to the scale attenuator or QP circuit via the 1 MHz LPF.

The scale attenuator sets the vertical axis mede (10 aB/div.,
2 dB/div.) by switching the Q12 on/off.

whe U111 is a constant current source used to set the offset in
logarithms. + ia switched according to the horizontal axis mode

gelected.

The QP circuit detects an envelope by a detector consisting of the U13
and D13 and a discharger consisting of the R84 to R87, D13, and C43,

The D13 and C84 change for each time constant when repetitive
frequency goes high or low.

The Q15 is turned off when the bandwidth is 120 kHz and on when it i3
9 kHz.

Signals detected by the QP circuit is input to the LPF then to the DC
log amplifier consisting of the U5 and 17,

The LOG or LIN/QP modes is set by the switch consisting of the U192 and
output via the U156 and output buffer.
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9.4,2 Ramp Generator

CURRENT
Y B SOURCE
DATA BUS | DATR

o] LATCH

7

‘[‘_

frmsmas g RAMP ST

SWEED .
L | CEnpRATOR [ E-BXIS STG

]

TIMING mm__§@+mme

CAPRCITOR
LINE S8IC — p
TRIGGER
SINGLE —————t CTRCUTT e
!_m_,_,,
VIDED SIG

Figure 9-18 Block Diagram

The ramp generator generates a ramp voltage from approximately -5 V to
+5 V which is used to sweep the YTQ (first local oscillator). The
ramp voltage is also used as X-axis data by the A/D converter.

. The ramp generator also generates a Z-axis signal which is used to
reset the X-axis A/D converter.

The constant current generated from the current source of the ramp

generator is applied to the timing capacitor and generates the ramp
voltage.
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{1} Current Scurce

r**ir ‘1 +15W
el it -
! Lo liog
| & p L 23
\/ iQul
L i_l
|
R132 > <
T3 &
18T L3 L‘%
//923

%——~—mmﬂm_*-RAM¥ to U21 pin 5

i T CE3
v J;TIMING
CAPACITOR
FEV e AAA g
[ —1&J<~Mim_—wﬁMfﬂ
v .

i

Q25

Figure 9-19 Current Source Circuit

The (22 is a current source that is used to determine the voltage of
trhe U21, pin 5. The wvoltage is used to correct the temperature of

Vpp Of the yie.

The voltage of the U21, pin 5 ig determined by a combination of the
R132 to R135. After the voltage is determined, the emitter current of
the 023 flows until the voltage of the U271, pin 5 igs the same as that
of the U21, pin 6. The Q23 emitter current 13 controlled by a
combination of the switches {1729 and Q21%}.

The 023 collector current is the same as the emitter current because
the 023 current amplifier ratio (hfe) is large.
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The constant current determined by the switches (U19 and Q21) flcows
through the timing capacitor (C63), and then generates a ramp
voltage., V = % It.

The Q24 and $25 form a Sweep stop controller, When a +5 signal is
applied to the baze of the 025, the Q24 ang Q25 are switched on and
all currents fiowing through the €83 flow through the 024 and Q25. At
this time, the ramp veltage is in hold state.

{Z) Ramp Generator

+15V

AAN
SWEEE
5 COMPARATOR D25
oz A 922
B L s
| Iy O
_'; éRch ‘;
MING 023 I cea b 02s | |
PACITOR R, § i j J
D;;D ! - f l i
TIME 3 é & | I
CAPACITOR ] § | |
I J . @ H
k 4 e7 sy RESET 7 AKIS TRIGEER
g " QuUTPUT INPUT

h-%¢:igza

Figure 9-20 Rzmr CSeneratos

The ramp voltage from the C§3 is input to the Sweep comparator U23,
pin 2. When the ramp voltage is low, the U23, pin 7 is +15 V and the
Q28 is switched on.

When the ramp voltage increases, the voltage of the U23, pin 2 reaches
2.2 V. In cother words, when the ramp voltage is 6 V, the U23, pin 1
is inverted and the D25 is switched off. Along with this change, the
anode voltage of the D27 also changes via the dead time capacitor.
Then, the voltage of the U23, pin 7 becomes ~15 V and the 028 is
switched off,
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At the same time, the U23, pin 1 is -15 V, the D23 is switched on, and
the voltage charged by the C63 is discharged,

When the ramp voltage reaches -6 V, the U23, D23, and UZ] form a close
loop to keep -6 V. The dead time capacitor (C68) is charged by the
RIGE because the D27 anode veltage increases. When the voltage of the
U23, pin 5 exceeds 7.5 V, the U23, pin 7 becomes +15 V and the Q18 is
switched on,

Thisz changes the voltage of the U23, pin 2 and the voltage of the UZ3,
pin 1 to +15 ¥V, The D23 is switched off then the timing capacitor
starts charging.

Thus, the ramp generator gensrates a ramp voltage.

The dead time of the ramp voltage is determined by the R168 and C68.
The Q26 is switched on when the trigger mode is set to line, video, or
single. Then the D27 anode voltage is set to 7.5 V or less. When the
ramp veltage reaches 6 V, the U23, pin 1 is inverted and the Q28 ig
switched off. When it reaches -6 V, the U23, pin 1 is kept constant.

If the 029 is switched on by a trigger signal, the voltage of the U23,

pin ! becomes +15 V and the D23 is switched off. Then, the timing
capacitor €63 starts charging and a ramp voltage is generated.
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(13

(2)

X-axis A/D Converter

The N-axis A/D converter compares the voltage generated by the ramp
generator and outputs data from the counter with the D/A converted
value, The comparator U47 is inverted when the difference between the
current generated by VREF and the current generated by the sweep
voltage match the current generated by D/a converter input data. At
thig time the converter latches the counter and at the same time
s