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1.1 Using the Manual

INTRODUCTION
This manual describes how to operate the R4611 network analyzer.

This chapter explains how to use this manual and contains the general
description of the R4611 network analyzer functions, the procedure from

the setup operation to the power supply operation, and general
requirements. Before taking measurements with the R4611 network analyzer,

read this manual very carefully,

Using the Manual

This manual explains the R4611 network analyzer according to the flow
shown in Figure 1.1 for the users having moderate knowledge and experience
with electronic measuring meters. Beginners must read through this manual
from the beginning.

Experienced users may read only Chapter 3 of this manual. Before
operating the analyzer, however, check the general requirements in this

" chapter. Chapter 4 contains the supplementary description of the

functions,

The GPIB remote control operation is explained in the programming manual.
Using GPIB requires a basic knowledge of programming. Refer to the proper
basic programming manuals if necessary.

If the analyzer operation appears to be abnormal, see Chapter 5.

1-1 Sep 20/88
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1.1 Using the Manual

Introduction of R4611 (1.2}

General requirements for using
R4611 (1.3 to 1.4)

How to observe the CRT display, and
basic operations of the network
analyzer for beginners {2)

{Functional description)
Network analyzers basic functions (3)
Other functions (4) '

How to store, inspect and troubleshoot
the network analyzer (5)

Operational description (7)

Performance sources, accessories and
options (6)

Software key menu list (APPENDIX)

Basic description and programming of
GPIB remote control operation

Figure 1-1 _Structure of This Manual
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1.2 General Description of R4611

1.2 General Description of R4611

R4611 is a network analyzer for measuring phase, group delay and
impedance, accurately and speedily.

This analyzer is provided with three input terminals, R, A, and B to
measure the absolute values of the three inputs and to compare these
values within the wide range of frequency, 10 to 300 MHz. You can perform
measurements by using not only 50 § but also 1 MG as the input impedance.

The main feature of the R4611 is the provision of a conciderable increase
in measurement precision and throughput by use of the unique analog and
digital signal processing technology. For example, the partial variable
sweep functions and the analysis function for the user-specified block of
the R4611 functions are useful on the production line, and also increase
the measurement throughput remarkably.

The integrated BASIC controller function allows you to create programs for
measurements, analysis and data processing by using the external key board
{TR451703) , and permits high—speed processing. This great benefits the
automatic production line operation..

You can display the measurement and analysis data on the integrated, CRT
in various modes, such as the overwrite display mode or split display mode.

Features

(1) R4611 permits high-precision and high-resolution measurement.

— Integrates the synthesizer with 0.01 Hz resolution.
- Provides outstanding dynamic precision and resolution.
Amplitude measurement precision: 0.02 dB
Resolution: 0.001 4B
Phase measurement precision: 0.2°
Resolution: 0.01°
- Provided with an error correcting function.
- Integrates the power splitter and is prov1ded with three inputs R, A
and B as standard.
~ Allows high—impedance measurement.

(2) The R4611 provides high-throughput measurement.

- Permits high-speed measurement of 1 ms/point and allows selection of
the measurement point.

- Increases the measurement speed greatly by using the partial
variable sweep function.

- Enables high-speed data processing through sequential program
creation by using the BASIC controller function.

1t -3 Mar 11/88



_ R4611
NETWORK ANALYZER
INSTRUCTION MANUAL

(3)

1.2 General Description of R4611

R4611 supports many marker functions and variable display modes.

- Allows you to perform the marker search operaticn, inflection point
analysis (ripple and spurious), band width measurement and Q
computation on the desired portion with one-touch operation.

- Provided with a compensate marker function for high-precision data
reading between measurement points.

- Provided with a marker track function to track the maximum or
minimum value every sweep operation.

— Provided with a split display function to display the 2-ch
measurement data in each format.

1 - 4 . Mar 11/88
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1.3 Requirements before Using the R4611

1.3 Reguirements before Using the R4611

1.3.1 Checking External View and Accessories

On receiving the R4611, inspect the external view and check whether
any cracks or damage has occurred during transportation.

Then, check the standard accessories according to Table 1~-1 and verify
each gquantity and specification.

If any cracks or damage is found or if some accessories are missing,
contact the sales division or agency nearest your place of business.

Address and telephone numbers are listed at the end of this manual.

Table 1-1 R4611 Standard Accessary List

Item Model name Parts code Quantity Remarks
Power cable A01402 DCB-DD2428%01 1
BNC-BNC cable | M1-78 DCB-FF0981%01 2 30 cm
DCB~-FF0981X04 i 60 cm
BNC through BNC-A-JJ JCF~ABOO1EX05-1 1
connector
Fuse MDA~4A DFT-AF4A 2 For standard model and
option
MDA-2A DFT-AF2A For options 42 and 44.
Instruction Ja611 i Japanese manual
manual B4611 English manual

1.3.2 Ambient Environment for Use and Precautions

{1) Do not use this device in locations exposed to dust, direct sunshine
Oor corrosive gases,
Also do not use this device in an ambient temperature lower than 00CC

to +400C (+50C to +400C for FDD) or humidity lower than 85% {(no
dewing).

(2) Cooling System
In the cooling system of the R4611, air is taken in from the larger
fan on the rear panel and discharged from the smaller one.

Install the R4611 so that this cooling system works well. Do not put
anything on the R4611,

1t =5 Feb 14/90
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1.3 Requirements before Using the R4611

(3)

(4)
1.3.3

(1

Though the R4611 has been designed with much consideration of the

noise caused by the AC power line, it is better used with a minimum
noise. To use the R4611 in a very noisy, environment attach a proper

device such as a noise filer.

Do not use the R4611 in a location with much vibration.
Connecting Power Supply

Connecting R4611 to Power Cable

Verify that the POWER switch on the R4611 front panel is set QOFF and
then connect the power cable of an accessory to the AC LINE connector
on the rear panel.

The power voltage for use was set at shipping, according to the
specification when the order was received.

In any case, the power frequency must be set to 48 to 66 Hz.

Table 1-2 Power Voltage

Option No. Standard 32 42 44

Power voltage (V)| 90 to 110 | 103 to 132 |198 to 242 | 207 to 250

{2)

Power Cable and Adapter

The power cable plug has three pins. The round pin at the center of
the plug is the grounding pin.

To connect the plug to the outlet using the adapter, connect either of
the grounding cords {shown in Figure 1-1 (a)) of the adapter) or the
grounding terminal on the R4611 rear panel to ground via an external
grounding cord.

Accessory adapter A09034 conforms to the Law for Electric Products.
The width (A) of one electrode of the A(9034 is different from (B} of
the other one as shown in Figure 1-1 (b). When inserting this adapter
into the outlet, check the direction of both the plug and ocutlet.

When A09034 is unsuitable for the outlet to be used, purchase adapter
KPR-13.

1 -6 Mar 11/88
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1.3 Requirements before Using the R4611

To outlet

of AC Adapter A09034

Grounding pin

Three-pin plug

Connect To R4AG11 Adapter A09034
this pin
to ground

@ )

Figure 1=-1 Power Cable Plug and Adapter

(3) Replacing Fuse

To replace a fuse, set the PS POWER switch to OFF and remove the power
cable from the AC LINE connector,

Then, slide the plastic cover of the fuse box on the right side of the
AC LINE connector to the left, Next, pull the lever, FUSE PULL,
toward you to remove the fuse.

When replacing the fuse, use the following types: (See Figure 1-2,)

- Standard and option 32: MDA-4A (DFT-AF44)
- QOptions 42 and 44 : MDA-2A (DFT-AF2A)

Figure 1-2 Replacing Fuse

1 - 7% Feb 14/90
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2.1 Power Supply and Initial Setting

DESCRIPTION FOR BEGINNERS

This chapter describes the self-diagnostic test at power supply and the
initial setting by using the PRESET key in the former part, and how to
read the data displayed on the CRT screen in the latter part.

At the end of this chapter, the R4611 basic key operaticn is explained
along with concrete measurement examples for beginners.

Power Supply and Initial Setting

Connect the R4611 to the AC power using the power cable and turn the power
switch at the lower portion of the R4611 front panel ON.

Caution

Before supplying power, verify that the voltage of the AC power to be
used is the same as the specified voltage.

Before using the R4611, warm it up for about one hour to obtain the
specified performance.

2 -1 Sep 20/88
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2.1 Power Supply and Initial Setting

2.1.1 Self-Diagnostic Test

When power is supplied, all LEDs on the R4611 panel come on and the
self-diagnostic test is executed automatically.

During execution of the self-diagnostic test, the fellowing data 'is
displayed on the CRT screen:

TXXEAE ¥ EREK *% £x
% * ¥ x * % % % x
* * r X x % ¥
KEKXEK % TREXERE * x
¥ % EEXXXEXER ¥ * % x
* * * % * * %
% * * EXEXER KEEEE ERKEE

self Test in progress,

Main Ram -—> 0K

1/0 Ram --> 0K
1/0 Communication --> 0K
Coprocessor T-=> 0K
Display Rom --> 0K
Display Ram ~=> 0K

Display Communication --=> (O}
xxx  self Test Al Passll! xxx

Copyright ADVANTEST Corporation

When the self-diagnostic test terminates, the system is set to the
initial mode described in Section 2.1.2,

If NG is displayed or indication is aborted in the above self-
diagnostic test, contact our sales division nearest your place of
business.

2 - 2 Oct 20/88
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2.1 Power Supply and Initial Setting

2.1.2 Pre-setting

R4611 is set to the initial mode forcedly when the power is set ON or
when key FRESEr is pressed.

ACTIVE CHANNEL} :  CHI
MEASUREMENT |
INPUT MEAS : A/R
CONVERSION : OFF
z0 : 500
FORMAT : LOG MAG
SCALE REF,
/DIV : 10 dB/DIV
REF. VALUE : 0.000 4&B
REF., POSITION : Top of the screen (100.0%)
REF. LINE : OFF
DISPLAY
DUAL CH ON/OFF : OFF
SPLIT ON/OFF : OFF
GRATICULE ON/QFF : ON
INTENSITY : INTENSITY 8
SOURCE ]
MENU
OUTPUT : 2
OUTPUT LEVEL : 0dBm
CENTER : 150 000 000.00 Hz
SPAN : 300 000 000.00 Hz
SWEEP
TIME : 0.300 sec
TYPE
COUPLE CH ON/OFF: ON
VAR.SWEEP ON/QOFF: OFF
POINT : 301
TRIGGER :  INTERNAL
MODE : CONTINUE
| RECEIVER
IMP/ATT : R 50 /20 8 (ATT)
A 50 §/20 @B (ATT)
B 50 /20 dB (ATT)
RESOLN/BW s 1kHz
| MARKER ] : ALL OFF

2 -3 ' Mar 3/89
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2.2 Reading CRT Display

2.2 Reading CRT Display

The following figure shows how to read the data displayed on the CRT

screen:

Indicates the current active function

Measurement condition for CH (channel) 2

—Measurement condition for CH (channel) 1

Active marker

CH1 marker data

.CH2 marker data

L cHl R LOG MaG REF-MKR 1:-5.8314d3 AUTO
REF 8,808 dB 2,888 4B/ 232°008_p08.88Hz SCALE
L. cH2 B LOG. MAG REE—MKR 1:-31.238dR
REF B6.0@8 dB 16,8066 dBs 216 089 882.88Hz
SCALEADIY QA s DY
- 2.880-4HB
\"'-\w I
! REF UALUE
/1 N |
// \\ ] REF
POSITION
‘ / N
/ f\\ REF LIN
-
i \
[ 1/ ;
5 / w\

Range of measurement frequency

Figure 2-1 Reading CRT Display

Software
key
menu

CHZ2 waveform trace

CH)l waveform trace

Marker

Sep 20/88
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2.3 Basic Operations

2.3 Basic Operations
This section describes the basic key operations of R4611 along with
concrete measurement examples for beginners first using the network

analyzer.

It is assumed that experienced users can satisfactorily operate the R4611
after referring only to Chapters 3 and 4,

2.3.1 Basic Operational Keys

(1) Channel Selecting Keys

ACTIVE
CHANNEL

@]
Gi2)

Select the key to set the MEASUREMENT key and MARKER key described in
(2) and (5) to the active mode. This lights the LED corresponding to
the current active channel. Usually, either of the two channels (CHI

or CH2), can be selected.
Both the receiver setting key and the MARKER key can be operated

independently for both CH1 and CH2,
{2} MEASUREMENT keys

E@gﬂ «es Selects the input (A/R, B/R, A/B, R, A or B).

... Sets the measurement format {amplitude, phase, group delay,
Eﬁ%ﬂ Smith diagram, etc.).

screen,
This key also sets the DUAL trace display mode, SPLIT
display mode and LABEL.

E”*ﬂ ..+ Sets data such as the waveform trace to be displayed on the
ISPL

Eég] ... Sets the position and value of the scale on the screen
(AUTOSCALE,/DIV) and the reference line.

2-5 ' Sep 20/88



R4611
NETWORK ANALYZER
INSTRUCTION MANUAL

- 2.3 Basic Operations

(3) Signal Block Setting Keys

- v ™y

SOURCE

%ﬂ @ €0

MENU START STOP

0o 0 0O

These keys are used to set the frequency, output level, sweep speed,
sweep point count, sweep trigger and sweep mode of SOURCE (signal
source).

The keys are also used to connect CH1 and CH2 and to set the partial
sweep operation according to the sweep TYPE.

The SOURCE output is divided into two types, OUTPUT! and OUTPUTZ2.
Select either by using key and the software keys. The selected
output type is indicated by the LED at the upper portion of the
connector. In the default mode, OUTPUTZ is selected.

* NOTE
When a marker is displayed, if the setting of SPAN (OHz or the setting
where SPAN becomes 0Hz is performed, the message "Warning. Can't
convert MKR X" is output. This message means ripple of MARKER and
value of X during Next search cannot be converted at SPAN 0QHz. (If
ripple and Next search is not needed, this message is invalid.)

(4) Receiver Setting Keys

RECEIVER

IMP/ATT

L]

RESOLN BW

L]

These keys are used to set tle input impedance and input attenuator of
the RECEIVER,

The keys can also set the resolution band width according to the
required measurement dynamic range.

2 -6 _ Apr 25/89
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2.3 Basic Operations

(5) MARKER Keys -

wxr duxr *°° Issues the normal marker, multi-marker or the other delta

) markers. This key can also set the marker correcting
function, marker couple function and partial analysis

function related to the all MARKER functions.

MKR SRCH
] ... Performs the marker search operation such as the MAX,

search, X-dB down search and X-degree search {phase
measurement).
EEET ... Changes the setting condition by using the marker. For
example, this key is used to change the marker frequency
' to the center fregquency, marker level to the reference
level, the frequency between the delta markers to the span
frequency, etc.

(6) Software Keys

Seven key assigned in a line vertically at the right end of the CRT

screen. The system displays selection items from 1 to 7 at the right
" end of the CRT screen according to the item set with the MEASUREMENT

key. Select the desired item by using the software keys.

In the following description, the software keys are indicated by

adding the label on the left side of each key like PHASE[].

(7) ENTRY Keys

These keys are used to enter numeric values for the setting items

after the system is set to the ready mode for data entry by using the
SOURCE keys,

Ten keys prv s

(7] (2] (5] «en{Fa] V

ms
T 5 6 | -ann| xHz] AV
L] (5] LE] -e E:El L ... Consists of numeric keys, unit keys

Mts )
—_— ) 3 W} uv and polarity keys. These keys are
[7] (2] (3] es (8] . used to enter numeric values directly.
£0] [T C=3 wwrrlRg] WV

Back space key &= ..~Pressing the BKSP key deletes the last
enteéred numeral and allows correction of
the entry.

2~ 17 Sep 20/88
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2.3 Basic Operations

ENTRY OFF

Entry-off key E::] .«+ Clears the active function,

Exponent key L] ... Used to enter exponents. To enter 1.23
MHz for example, press[j“],Ei‘j,[?;],tjyj,

(=] ,(&] and (F]-

Step key [:] ... Changes the set data every value (step
[:] unit) previously defined for each function.
Pata nob .»» Used for minor rearrangement of the set data.
(8) Unit Keys
Fregquency unit key «»« MHz, kHz and Hz

SCALE and REF Kkeys for LOG MAG ... dB
SCALE and REF keys for PHASE ... deg.
SCALE and REF keys for DELAY «ses 5, ms, s and ns

a1y x

SCALE and REF keys for aes 1 U 3 Use 1 asa(Am) Y .
SMITH (R+3jX), SMITH (G+3jB), ' mU: Use 1 . ~=a3% -
POLAR, LIN MAG, REAL and IMAG 1 U: usel ,gos -

1 nU: Use t oaeED N .

DELAY APERTURE unit key ... %
REF POSITION unit key ees %
INTENSITY unit key «sas UNIT

SWEEP TIME unit key «+sa 3, ms, s and ns
QUTPUT LEVEL unit key .+» dBm and -dBm
E.LENGTH VALUE unit key ... m and cm

(9) INSTRUMENT STATE Keys

T

INSTR
PRESE
[] “ee

Pre-sets the device.

SAVE

0 ... Used to save the setting conditions.
REﬁ‘LL ... Used to recall the setting conditions.
cEiY ... Used to plot out the measurement waveform or to print out

the measurement data.

PROGRAM .

FD) .«. Used to create programs by using the BASIC controller
function. This LED comes on when the created program is
executed. To reset the screen to be measurement mode,
press this key again.

2 - 8 Sep 20/88
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2.3 Basic Operations

(10) GPIB
EiCAL ... Sets the system controller or TALKER/LISTENER by using the
BASIC controller function, and sets the address of the GPIB
bus. ’

2.3.2 Basic Key Operations with Sample Measurements
This section describes the R4611 basic key operations showing a sample

measurement of the filter characteristics. 1In this measurement, the
impedance of the filter is assumed to be 50 .

(1) Setup Operation

Connect the filter to the OUTPUTZ connector and the A connector, and
the connection cable to the OUTPUTZ connector and the R connector, as
shown in the figure below.

OuUTPUTZ

E X8
[]ogo 000
pDuT
(2} Pre-setting
INSTR
PRESET . . . .
Press 0 . See Section 2.1.2 for the initial mode.
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(3) Setting Frequency of Signal Source
Perform the following key operation:

DIV s

@8 (5] (T ern [Fad V

D1y s

@ (23 C3] (2] <on [GH] V

This key operation displays the waveform trace shown in Figure 2-2 on
the screen. :

CH1 R EUG MAG

FEF ape d2 18. @08 o8-

CENTER FREQLEMDY | ;
325eqa?535€35§-? AN

— S

[

: i i : i

‘ / ! ‘ ! ‘ ‘ !

: T B ; : : :
! ; ! : ! {

]

rd i
A I Sl S S S
N S

t
b
t
i
I

i H
: !

CH1 CEMTER 232 DGO B8O, BeH:

SP4M S8 QBO GO, BBH:

Figure

2-2 Pilter Characteristics Waveform Trace

2 -

10
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2.3 Basic QOperations

{4) Measuring Insertion Loss

The output level of the signal source is the same as the reference

level.

insertion loss directly by using the marker:

MKR A MKR

2 Awmone wewv [J  Arer-rEr.rosn 0

CH1 R LOG HAG FPEF- HE
PEF B.09d8 d3 :a?aagkgal 333735% 268, apHz

REE.PCS - MARMER M 3 1 |
ey T i Tt N '
~&[ 5254 i \g\ J ;
- - l

!
!
]

CH1 CENTER 232 BOO @00, G0Hz

£PAN 50 A0 BR0. 0BH:

AREF = aMKR
SREE
ACT MKR

FCH -
“REE. POSN

SMODE OFF
RETURN

MORE 1-2

Figure 2-3 Sample Measurement of Insertion

2

11

Loss

Thus, the following key operation allows you to obtain the
{See Figure 2-3.)
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2.4 Measurement Examples

2.4 Measurement Examples

This section introduces various measurement examples using the band-pass
filter (BPF) and the X'tal resonator,

Try to measure your DUT according to the introduced examples.
The measurement examples are as follows:

(1) Filter measurement

{2) Phase measurement

{3} Group delay time measurement

{(4) Narrow band/wide band sweep measurement
{5) Amplitude/phase measurement

(6) Amplitude/group delay measurement

(7) Reflection measurement

(8) X'tal resonator measurement

(9) Measurement using multi-marker
{10} Measurement using delta markerx
(11) Measurement using marker
{12) Partial sweep measurement
{(13) Measurement in user defined sweep
(14) Measurement of resonant and antiresonant points of ceramic resonator

(£=16.075MHz)

(Note)
In all of the above measurement examples, 153-MHz BPF is used as DUT.

- The key indicated by the solid line ([[__]) is a panel key.
~ The key indicated by the dot 1line )] is a software key.

2 - 12 Sep 20/88
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2.4 Measurement Examples

(1} Measuring Filter {(Using 153-MHz BPF as DUT)

{ Start j

Set up the
measurement
device
Perform the following setup and
O REP §0%a0%0s  1m.ues wn power the R4611, then press the
Ff£ ’Z%Easgm- keys bhelow in this sequence:
R A B
000 ® 00
CH1 CEWTER 153 008 pba.mRemM:z SPAN ] B0 208,28Mz
@® . (T], (E3. (3], [,
&, (1], (8l
Normalize
caL ;
Press 0 and: NPRMALLZE. &,
CHL AR 4085 0n  1e.008 0B HOREACAFE . .
Wl | Set the through state and
Stbra_Complated cgasec normalize the frequency
o ' 4 characteristics.
_ & WENRTY
L 1 oeepen
CHi CENTER 153 289 @@E8.80H:z SPAN 1 998 QA08, @8Hz

2 - 13 ' Sep 20/88
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2.4 Measurement Examples

-1 CH1 AsR LOG MAD M ~MKR
REF h.EGB 4B

18.53¢ db

1: T, t84dB.
3 A3t 88 s0m:

t

i

/\i H

IR - MARKER
56609, GoHz
o 128aB

Fh),

i
[

[

\

/

\J
1

/\I/AW o 1]
AVATRI
—(

[

=210

CH1 CENTER :53 080 DB.DIH:z

S$PAN | DD BQ0.90H:

REE= .
“TEET MKR

“REF" Posn
4 RIFPLE
AMOBE OFF

RETURN

MORE /7

Mrr duxe

Ripple meas-
urement 1

Cj v Mﬁ;ﬁgﬁ/uucur N

arrgrrrreraamaay

DE

Mo :
47 MENU

o1 R WO5e 5n  gTA0R-Gel 10-TFReE DRITRER
apiFAe |
S
13.78,3:!3 ; i s a4 RIFPLEZ
=1 pOG 0O TEERT
RS2 kil .
T
5 ay
| |
L S B
E i 4 MAX-MIN
f R _
v mﬂﬁ'ﬁ'ﬂ]w o REPPLE
IR
CHi CENTER 153 00@ 6Q0.00Hx SPAN 1 300 B0, 8dHz RETURN
Ripple meas-
urement 2
RIPPLED
e R B T 1t T 4
— y
4 RIPFLE 2 | R
sleeafa f’\\/\1 :
br—=—1~1~ 800 "R BUHE
4F - |a.01048 / ¥ - 4%
[ | -
\ .y
i | A
A // i 4 HEX=HLN
i
X
;Jj WM: 4 RIPPLE
4 #
! RETURN
CH1 CENTER 1535 040 BO9. 0OHz SFAN | D28 000, PBHz
2 - 14

Connect DUT to the R4611 as
follows:

¥

Specify the ripple analysis block

by using the above keys or the
rotary encoder.

Press it .
ss Al

it
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I

Measure 3-~dB.
band width

O 2R 5%808°% 10,000 a8~ 4 REF-max
T JPEFT-EDSN
U ST G 4 REF=MER
4 FEF=C.F
{\. ; arntd
R K b i .
Y VAL e
% !
CHL CENTER 153 020 @OB. 00Kz SPAN 1 QB0 008, BaHz RETURN
CHL RZR %%BaB%Se 1o, olSRund' T$e3%38Y sus.3am: - 38
Te%ﬁ&;ﬁ@gR% md ) | A
cTE - "a77 985 20 | \J\ - ey
cE i mm [V
S o A
o -—msqésﬁws.#rm-éxzwsa/ \ 6098
i\ - xdB
]
! i\l
\w/ / \l K5
— \;
by .
AT ‘Ld Jm/ IW i i
V\'\-,“N‘"V"r“;w! DY e
T C
: ! : " RETURN
CHE CENTER 153 008 efe.00Hz SPAN 1 P03 000.C8HZ
Measure 6-dB
band width
AR WTH0RSs 10,008 et T33788T 333 sms - 8
T T rerver cmex o | oo
=6l DI coskar e ! -
C.E =153 078 are.gerl 1 1) 648
LIE D IES ges sigidn | MV -
T ?l§a_1 qéﬁ:.iQH:
gw-‘»segl_*s.#?——?12.77] ~4028
\ - XdB
) !/ NP | s
l Rataat I8 i .- Hj
V/ v‘\ f“wr"-'}'l'fvff v"\ *\1’,}{ seh3
- RETWURN
CHy CENTER 153 000 266.00Mz SPAM 1 004 600, 20HZ
2 - 15

MKXR SREH

c3J .

Press the above keys.

Press !
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Measure the
spurious level

Hl AsR HMaA ’ MK
CH1 B2R B%8e3"%e ie.eBh an)

2394 a

577397 333, 2ome sealin srerans ey fermeneinaainy P
- - : : . H
|

,[.;V !
=
VT é\‘_ N

) . TR ]
N Beoih

RETURN : » | RETURN : ,

Press the above keys.

—

P
=
mp
i
b
[
I-

T ] ParT anal
\n uN*z“mh

MORE L~

C#i CENTER 153 BOD 00O, GOHz SPAN 1 RB8G @088.B0H:

M1 AsR LQG HA MK -HKR |t - 8dB NEXT MAX
o REF k.gee EB 19, 200 EE} s.gSH: SEARCH

MKkR A uur ey MER SRCH

C3 . a8, 3

NEX

L=
w1
e
&3

A

e,

4

P MORE 1,2}

'q?E !// L\ e Press the above keys.

. . d - HORE 23
CH) CENTER 133 D8 Od8.08H: $PAM 1 D08 CO0Q, BOH:
CHE Al LG MAe e Bal T3 500, MEXTaREN | e : gresme sy
t : NEXT MAX : ¢ NEXT MAX .
Ié&:‘ﬂﬁﬁ$ 1 'L : SEARCH ! s ! SEARCH ! ,
- D O e L - —T H i H H
1EE%383E° —M T PSS S SR P
4 K =717000 00TeeH:
4K -1 a.01048 l PN : ;- . :
/ NEXT HAX ¢ NEXT MAX :
| SEARCH ;| SEARCH
' 1
| I\ a e

[

. [ L\ '

N}ﬁ =/ \\ 1 Press the above keys.
w1 M
Y\ ity Y

e i

CHi LENTER 15.! 20¢ 000, Ddw:z SPAN | 898 @¢6.aaH:

HMORE 2/2

End
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2.4 Measurement Examples

{(2) Measuring Phase {Using

{Start|

Set up the
measurement’
device

CHl as@ Mal
REF 57585 1e.000 unr

CH1 CENTER 1531 209 008.688H: SPaH 1 BBR 028.08wrx

Normalize -’

€h AR 5%00"%a ro.oeo wer

CH] CEHTER 153 00O D00, DOH2

S

AN L BOD BO0. Bakz

NORAFF

1_PORT
FULL CAL

CERThaR
<385k

E.LENGTH
VALUE

2 - 17

153-MHz BPF as DUT)

Perform the following‘setup and

power the R4611, then press the
keys below in this sequence:

@®. (TJ.(5]1.(33. 6=,
Em, (1], (v,

cAl H H
Press [ andi MomMpgizf, .
H fret] H

Set the through state and
normalize the frequency
characteristics.
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2.4 Measurement Examples

Connect DUT to the R4611 as
K MosgeLISE follows:
FH
[VQ BT
/ CEREREY
\ g -
\ 000 000
N Y L,
R xﬁﬂnmmg { M&
1, B
€H! CENTER 153 ¢80 P0D.00Mz SPAN 1 0BG BOB.O0H:
START .
1 B2 4935 10,000 aes wemecze | ) L] . CE] . (2], (e,

B R were| C3.CIJ.CE3. (I €3]
J / \\ waE| (3. (b&)

1 - ] ek -
\\ “BBE| Press the above keys to enlarge
: . the filter band:

E.LENGTH
VALLE

i i
€H1 START 153 POB Q00.POHz $TOP 153 308 BOB.0OH:

Phase
measurement
o :ég ;Nssi - £5.008 *s LOG maG
e 1I0EEY .
iy,
\ \ Pressing and ﬁ%%%%%é sets
\' N ANy the screen to the normal mode.
\ .
N \_. ERE 1 e
A POLAR
CH) START 153 00@ 000. BOH:z STOP 153 306 00C, 00Hz MaRE 142

2 - 18 Sep 20/88
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2.4 Measurement Examples

cH1 A22 29385 4 *"hso. 000 -~ Lin nag
REAL.

i ' MORE

1 IHAG i /2 .

I . : :

i i d 1 : : :

| e Pressing ... - :
B sets the phase extension display.

MORE 2.7

CH1 START 1%3 Q@@ 00Q, 00H3 STOP 3553 Z0d A00. pOHz

End
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2.4 Measurement Examples

{3) Measuring Group Delay Time (Using 153~MHz BPF as DUT)

‘Startl

Set up the
measurement’
device :

RV

10. %08 e¢B-s

FREQUENCY SPen
14%35%&@&f

CHI CENTER 15

3 23% ©0F,00H:

SPAH @ RB0 BR@.0D0HZ

Normalize

PE

o B8 §0o3

5'5 19.008 4B~

Stpre.Somp,

latad 2

€H1 CENTER 153 @82 200, 00Hx

£Prd 1 029 QCD.9%Hz

NOFRAL 17E

PORT
lFUEL CAL

S
SR

L LENSTH
& LENS e

2 - 20

Perform the following setup and

power the R4611 then press the
keys below in this sequence:

@B . (1) (3], (3]. O .
E® . (T]. 5.

AL ey
Press [j and: HORMALLEEr i

Set the through state and
normalize the frequency
characteristics.
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Connect DUT to the R4611 as

CH1BLR YO5e8Sa  1e. 000 e3s HOREELEE follows:

A
FORT
l \J’\,\ =r|-||-C\.L CaL

CaRTHE:

k]

\ g
//- , \ Rt
— L N ilv‘ ' J( \'!I‘"J.Iﬂ‘ WWALUE
Jl]_ l}lﬁﬂ L

€N CENTER 1%3 @ee 0008, BOHz SPAN 1 000 BOD, BOHz -

o
x

T
Ay

=T
Y

START

B s e SRR _ e (), (0. 050, (3], (B
STE‘;"%%E Bz — 1_PORT sTae —

?g:x(&/ N ruCL caL Cj'[.l,:]'[._sn]'tij'[—;]'
—— / \ el

/ \ ! T . (W
~ ... | (3. 03

™ Press the above keys to enlarge
T 8% | the filter band:
|
CHL ST-'-E': 153 000 603, B0HT STOP 153 ige EEE.‘BE“:
Group dela
measuremen
tm ség 3?'63'6 rae 9,100 muwecs LBG nag
e DELAY FPERTLRE [ PH IR e e
[N ] mezeem | PEESSINg and %M% sets the
screen to the group delay mode.
AN
- et
7 POLAR
MQRE 172

CH1 START 123 006 200, ddH: STUP 153 30¢ 000, DNz

2 - 21 Sep 20/88



R4611
NETWORK ANALYZER
INSTRUCTION MANUAL

2.4 Measurement Examples

cH Ség EEB‘SE' unar  5.0008 wsees SEHE

7 DIV P LN

/~ £ T AUTO :

. + SCALE .

— i i REF UALUE Pressing |Rf| and : .. ! sets
!/ﬁ\ ; the auto-scale mode for your eyes.
/ : \ |/ \ 1 RSF
/ g POSITION
—] v — . .

EENAE
)
CH1 START 153 ned 888.80Wz  STOP 153 360 000, 6a ¢ 472

Change aperturé

828 Y vee 5,000 aracs Los s e (21 3
GROLP D_E,LHY AHRERTURE [H1 .
e e e |
(k]
| beLavy]
p AN ;
7 — <7 : This key entry sets the aperture
SM1TH
L Y| to 208.
1 ALY
POLAR
CH1 START 153 BUD 000.0eWz  STOP 333 300 00 eans o t7?

End
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{(4) Measuring Narrow Band/Wide Band Sweep (Using 153-MHz BPF as DUT)

Set up the
measurement
device

Perform the following setup and power the R4611, then press the keys

below in this sequence:

@® . (L1. (3], (3], (6],
8N, (L3, (),

Normalize

.........................

‘bAL :
Press [] andiuonﬂéﬁ}ggFg.
Set the through state and normalize the frequency characteristics.
(Note) Alsc set CH2 to the frequency level to be used and normalize

it.

Connect DUT to the R4611 as follows:
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Set

narrow band mode

CH2 to the.

H2 BE 5%8e%%a 10,000 ves
=11 FREQLENCY, ; i
155 505_609 %l E !
i i i
'/(— ! Lqﬁfjj)§~hJﬂ\\

i
/

4

/!

L~

\
N

}

P
t
|
] ]
!
1
i
I

]

-

CHY START 153 000 800, 00Hz

STOP §52 0@ 00d.d0H:

HORERbHFE

1_PORT
FuLh CAt

GReEL
Y

E.LENGTH
VALLE

Two
ous

display mode

screen simultane-

10,804 g3r
18.008 48~

s

by R

ATa &SND
e MEMORY

) Fling
PATEEES

DATA o

Two

5 ) MEMORY
Gl BTARY 137 380 2B3:98Mz  STEE 137 309 3OS.gunr  momr aas
screen split
display mode”
cHt aég k?ﬁegaga 10,0060 dY9-/ ﬁ?:b}g
I
WA
AN B
} H
&
| omegicnse
L ABEL
: T
. i . |
CH2 START 15I3 300 ¢eo. §0HT srlcnﬂ 153 100 008, ¢0Hz nome 273

End’

2 - 24

0. CJ. [I1. (5. (3.
G& . C3. (1. (5], C33.

(7). (3. G

Press the above keys:

Press Eﬂﬂ andé e
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2.4 Measurement Examples

{5} Measuring Amplitude/Phase (Using 153-MHz BPF as DUT)

| Start ’

Set up the
measurement
device

. Perform the following setup and
2 ¢B 18,008 dBs

e power the R4611, then press the

a0 . .
1F0c0 .ew? keys below in this seguence:

2 VRS

CH1 CENTER I53 000 e90.00M2 SPAM 1 228 000, 20n:

@R .[(T].[(3].(Z]. GE .
E® ., (T1. Ga.

Normalize .
=t : NORMALIZE !
Press [ and: Qr8Fe i,
i SEF 59%5’"‘25 10,0808 aB~ mp”ﬁﬁlh':;F MeisamraaTteracanmn
N o
oo i 10fca. | Set the through state and
S SRR N SRR U VU

]
St nc,-,CnmP.lln tcld H

cane normalize the frequency
8788 | characteristics.

(Note) Also set CH2 to the same

|
I
| |

- SR
i o ! frequency level and
i E.LENETH . normalize it.

i i
4 ! H
CHI CENTER 153 288 009, 08M: SPAN T 00Q 00D, 93Hz
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ENE AR LOG MAG Ll
F2F 59808 %8 12000 car HOPLEL AR
i i H |
IR R S S I
H n 1_FORT
T FOCL CoaL
GRRECT
CORTER

SR

L L e
/I —"
i S mf‘w
| I
CH] CEMTER 153 Q8¢ 200, 00Hz SPAr hua 200, 0oHz
J
-Set CHZ to the
‘phase mode
ez BeR BeEE - as.q00 *v L6 neg
———TICT
- L’f DELAY
\f : TR
. {"__ ENEY
- l— POLAR
; i |
€H2 CENTER 133 900 008, 00z SPAN 1 068 006, 60HT HORE 1r2
Two-screen .simultane-
ous’ dispaly mode
e 52 ?E’gg“ﬁa 10.8008 4B~ Ok ok ¥
CHI AR
PEF 8.038 + 45,800 */
' ! 1 ' ! ! a5
__L.-L_pwr‘_m__._ﬂw.; N > 5Ear
M 1.
- (T v DR
inHtkM
fI BT P

adE

Data =
FEMORY

[/ i
\f (L I

i

&l £ENTER 143 888 UL s | W R

HORE 1/3

2 - 26

Connect DUT to the R4611 as
follows:

fe) . @® . (L), L5]. (3],

L
EEL‘E@-[IJ’EE-Eﬂ
i

This key entry sets the fregquency
to that of CH1 and enables the
phase mode.

the 2-CH simultanecusly display
mode.
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End

19.05‘5“633:'55953% 333.33Hz se=Peh
MR HE) 4 *
45,808 *# 1537083 333.33H:
i 1
AL, sl
/l \_,_ TengE
‘ A e SEgER
H o
[ VAN \\ L FSHE
@# L : r $1E]
i lw\l'} | PeRT. Ak
! 1 ! ! |
£H) CENTER 13% 30% 8R&:%Buz  REN 1 DR R4l 3%h: HORE -2
Two-screen split
display mode
o BR 8% % re.olstend 5 208EE 333 3me: aboedf
- . T .
R N -
i 1 [} N
H i 1
R h
P’*H‘ e M -
e ] : 5... . i . —rty LABEL
e s o [ Y N
e H e —
oH2 CETER T3T 560 aua.'aoux SAAN T B8@ 006, 00M7 HMORE 243
2 - 27

MEr Aurr

C3 .

mkr A mun

3

MKXKR SEARCH
g MAX
+ SEARCH

This key entry couples the markers
for CH! and CH2.

This key entry sets the 2-CH split
display mode.

Sep 20/88



R4611
NETWORK ANALYZER
INSTRUCTION MANUAL

2.4 Measurement Examples

(6) Measuring Amplitude/Group Delay (Using 153-MHz BPF as DUT)

‘Start ’

Set up the

measurement

device
eH 228 ?9255?‘53 : 19.000 9Bs Perform the following setup and
N Sl power the R4611, then press the

keys below in this sequence:

CH1 CENTER 13) 084 0e0.00H2 SPAN 289 BGd. BOM2

@m . (T]. (53, (3], [,
&, (13, [HE,

Normalize
AL iugg;;"”{zz :
: Press [] and: @ﬁ?OFPE-
Mt AR 5200 % ae.900 ans . HORESLFR et areerrrnaranes
' F GB!R.‘C Atk
Set the through state and
Sthra.ComPleted. ! - cgegay | normalize the frequency

characteristics. ‘
ol A {Note) Also set CH2 to the same
frequency level and
normalize it.

. NG TH
E "5;- LE

i
€Wl CENTER 153 880 289.02Hz SPAN 1 QR0 269.88H:z
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ot B2 508a8Gs

12,020 dBr

Fal

[ MY
[

/B

W/
Vi,
|

P

Cit CEMTER 153 @00 0B0. 80Kz

'
SPAN | 'B3d BEH. 0OH:

KR 6

FPORT
‘FULL CAL

SRS
E.pEnatn

- NETH
E.LENSTH

e BeR %%

10. 000 cB-

STEP FRECLENTY
155 586898

CH1 START 153 009 208, 00H:

SIGP 153 300 003. 30M:z

nORTAL I3

poRT
Vi e

GRTE5D
B

E.LENGTH
vrlus

Set CH2 to the group

delay mode -

* LOG HAG
ez 3&? BE'B'SE et B. 188 peec/
T T :
GROLP DELAY APERTURE [H2 .
Ip-000-x PHASE
ZR.000 xHz
[ bzLayl
! @
! b P
] 1
! &
[
| i ; POLAR
:r — -
P S
- MORE 1.2
€42 START 153 @00 083.0GH:z STOP 153 360 0@D.8CHz

Connect DUT to R6411 as follows:

R A B
O 00 o o0
2
0
START _ . —
CO.C11.(05].C3]. &g
STOP .

C3J.CI3.03]1.03).02].
(3], Ga

This key entry enlarges the
display.

START

. C1.011.031. (2D,

STOP

mm . CJ . (11, [3]. (33,
[T].(3). OB

This key entry sets the freguency
level to that of CHI1.

Pressing and %%%%@Z% sets
CH2 to the group delay mode.
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o . N ALE e
2 BLR BBRY wrec  5.000 meacs sulE EEJ Poagro
! : - : ! sove b et
- This key entry sets the auto-scale
for vour eyes.
posn?..f:
PEEANS
i a2
! i oo
€Wz RTART 153 008 00B.8OR=  STOP 153 308 040, genr ook M7
Two-screen simultane-
ous display mode
G 82 HORS  va st TATSHER mos. non oS v LT L
th2 Bk E.Ekfs‘?{ weec 5003 Reess ; 22 ﬁﬁa pBOHZ : DuA#/upp - Cj ,

e 1 ohoor seclll '
-578e528 N ooy wir 4 Mg
iemeEn : HgiL/UNcPLg g . 1 .

\
4 { N /DD SRR
i

13

:\ / AN i segapn kR Smew e
I S DoMAY :
% S S

P4RT AMay
oM »

This key entry couples the markers
of CH1 and CH2.

lgny §T2RT IS0 000 03:3mE  EVOE 133 98D mbgmar  hone

Two-screen split
display mode

) hogou a3 1o. 0ba aad ' 1535882 aoo. oomz ] E ﬂ MO ”l:/a ‘ .

Press the above keys.

C| EeE

LABEL

MORE -3

' T H . - . :
€H2 START 153 000 DE@. 00Hz STCR 153 500 909, CuHz

End
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(7) Measuring Reflection (Using 153-MHz BPF as DUT)

{ Start)

device

Set up the
measurement

S

18,008 dB-s o=

:

H
T

4 Cxr CENTER 200 BOU £GO.B0M:z

SPAN 188 080 B6.00Hz -

QPEN
SHORT
LCAD

‘CLEAR

RETURH

Calibtation

- T

(=2

190000 A3~

i | .
GFEN Hemnr‘]i zad- b e [ e
: ! i i

i :
SOV SV WU S ——

i

i

!

¥ T B

i i

.
;

CENTER 2080 800 B00.D0H:

: i
€PAN 140 080 000. 00Hz

SHORT

LOAD

CLEARR'

DONE

PETLRN

2 - 31

Perform the following seftup and
power the R4611, then press the
keys below in this sequence:

]
Lgf'_\ Bridge

@® . (23, (e]. (o], () .
e, (1], (o], (o] . .

L4 _PORT
s :TRULL cart

Connect OPEN to the test port of
the bridge.

Pressing ;uiiiTj fetches the
calibration data from three terms.
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R G_MAG OPEN
cH1 géF B?BBH da 10.088 dB/
L] I
+ t + N + o SHORT
i | i
. | i
SHORT-Memor-ized-! LosD
i 1
H 1
!
i tLEAR
|
L it s |
DoNE
i
. L RETURN
CH1 CENTER 200 030 9¢0.00H: SPAN 100 DO0 OCO. BBMz
K1 as o5 MAG
267 478005 10.080 a8/ GFEN
i i i
i ] : i SHORT
I BT A e
LOMD-Mamor't zed- - - — : LoD
1] M H o N v
o ) i ! . .
P! i
CLEAR
ponE
A L
CH1 CENTER 200 000 286.00Hs  SPAN 100 02 ©08.00N: FETURN
T AR HMAG
et REF h?gﬂﬂ dB $8.628 dB/ OPFEN .
+ SHoRT
DOME- Comp teted—! LoAD
i
J
¥ 5
| i A
H - ¥ e
; t i N H ..’w"!"’"— CLEAR
[ A . [P A . =
1 'l OONE
I : : H
Fop Fod L
- - RE TURN
CH1 ENTER 200 000 000.080H=x SPAN 108 200 00Q,0QH:

Connect SHORT to the test port of
the bridgg:m""“"

Pressingéhiﬁfﬁin} fetches the
calibration data from three terms.

Connect the'edge of 50 @ to the
test port of the bridge.

Pressing Rﬁfiii fetches the

calibration data from three terms.

. NE | .
Pressing ! terminates

calibration.
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ﬂ R H
! Rt 5°§ua a3 10.000 ads

USRS SO SO/ VP
i !

nc‘:n-.__ 4
MOEES

PIRT
li-'UEL CAL

3

. HNATH
& bh

bt Y
[l i3l g 0.,.| L e
1) ii ' Jh" i k l]l‘;h u“,-‘ red l ‘r
rwm f y i '.f" \|
¢ CERTEA T00 003 000, 90nz TP T90 099 300.90%
Measure-
ment
(LOG MAG)
o REE 5050 2. eefBet THEr ' 18%a00, nons sesRed
reRER 14 1 Pl
TOZ 000 002 O@H: . !
-I[7.4T7dE | N ﬁ ' senmdli
| I
H TARGET
i ‘ !I ] Il SEREEH
| H
| ,J | SES§E"'
]

CH1 CENTER 200 D80 080,094z SPAM 100 408 DD, PBH:

IRACK | NG
on' s

PaRT Aral
BN <

MORE 1/2

MKR SRCH

C3J .

&

DoAuTO :
H SCA LE: .

{(Smith chart)

ppesesieaananiey

EPress the left keys.

! SEARCH

.

2¢R 4 Re MKR aé7a o RYER
R ?"& ! KR ‘3" usn 6o0. Sené’ et
MERKER
997 ogo UGB .
ALk G ¢
2 ”SSGnH
2
ll
MR
CrtR- MOS0
MER
CPLAIEIN
PART AN
G S
; SN TH MR
CHi CENTER 20@ BG@ 0RS, dQH: SPAN 180 090 000.PdH:2 MEHU

! RETURN
Pressing : :

corrects the error caused by 1
PORT FULL Calibration.

Remove the edge of 50 {2 and
connect DUT as follows:

;

This‘ke§ entry.sets the LOG MAG dlsplay mode.

A, i E

Press the above keys.

: ﬁﬁif#)i
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(Admittance chart)

TH (GB+iB) mR 1
. 800

11 E A T L it

CH1 CENTER 200 &g 808, 0dK:z

SPAN 100 888 A0&, ROHz

HF-F!KsP
NUMBER

MARKER
ALL OFF

"
“FEkh
(3
CHA/BIEER
HeR
CPL/ILIHT
P&RT AMA
ON - m’a

HETH MKR
s HEMU

Polar
display

CH1 asR POLAR PRR
I3:3 I%DD u

VO d8E 00 455 T

CH} CENTER 8@ 209 20¢.00Hr

SP&H 100 0d@ 208.Q0H:z

MARLER
NUBEER

PERT ANA
il 5e Y

POLAR MxR
HENU

Change scale

CH1 ?gk EH&EE 1‘,R¢Hﬂ HKR

1 430%280%0n. 808870 @

F-'Ll_h SCRLE
B.508 U

sERIE

F, SCﬂLE
VALUI

UP ScCaf
ON/Ehs
..
: MORE 1/2
CH1 CENTER 200 008 B00.0AMz SPAH 120 PO2 BEB. 9BHZ

E..............-E MKR AHKR

Press the above keys.

. g o5

Press the above keys.

Cm)

Press the above keys.
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s sem g (R : : :
FMEETETLE PO PR A0 ®aee. BSETE ¢ seul2 P F.SCALE ! =7 -
: ¢kkv:, [5]. [E%B

Pregss the above keys.

reme
Rt

HOR|
CHI CENTER IB8 00D 009,08z  SPAM 130 000 009.20Hz 1ORE 102

End
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(8) Measuring X'tal Resonator (Using 153-MHz BPF as DUT}

l Start}

Set up the
measurement™ | (CH1)
dev1ce
Perform the following setup and
o pg8 40,00 wrear + | POWer the R4611, then press the
Ej 0¥ % 19 9% 25 i , keys below in this sequence:
PUT LEVEL | ! :
| ! 1 [ ourruT o]
- !
- i 0 AN
Il t
i 1
by ]
ar 417 R A B
TabimiE 000 o 0O
L
P .
CH1 CENTER 1@ @0R 990, QdHr SPAN 20@ 080. 80H:2 hoReE r3 %&H .
7 T circuit jig
Through
Sep| Ly _ _ .
P /;. @8 .(1).(3). 6w . @®.(Z].
MENU e
(o]l.Col. Gx . L. Wmug (5] . aea(Pil])
Normalize
ol 26 5%e5%e  1e.000 eev NergRleR |
i o4
T T 1_PORT CAL H TR
- T press 0 and ”°R"3§ ,5
Sthra_ComPleted_! ; H cgreect N
; N . This sets the through mode and
; : “b0HH | normalizes the frequency
i characteristics.
1 £ gl
CHi CENTER 18 608 000, BOMZ -SPAN 200 000.00Hz
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o e §%05™3s  10.000 s ’ LR L Connect X'tal to be measured to
[ the test port. This operation
. ¥ ™ | narrows the resolution band width.

i
!
; } \ h_,-—-‘“‘:—“‘"‘ 30 Mz

L LN
mg | V 18 3
| __J E A B
! ] ! oo o 600
| | i
CHl CENTER 1@ @¢Q RDB, DDH:z SPAN 208 000, 08H:
REEEES BW %%%%Z?gg
g
Setup
operation (CH2)
Connect the through to the
M2 28 %05 s0.000 o3/ areer 1 | circuit jig again.
CQUIPUT LECEL | L
- } : : : | TR
: ‘ — ouiy;

- SR S S B OA B

: o 00 000
o ! i . :

CH2 CENTER 10 000 002, Q0HI SPAN 208 000, Q0M: NORE 12 %
: *~—Through
2 ................E W // . _ _
G0 . . Do . E8.(11.(3). 08 . @D,
J 7 4

MENU

(71.08.(2). G@ . C3.  *til:. (5], o8

Press the above keys.
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Normalize

CH1 aés I'?gaHAG

4 a8 19, @an dB/

Sibre. l“n...pltgge ]

CH} CENTER 19 908 009, 08Hz

SPAH 28@ 088,00y

NeRER-LFE

PORT
’FUEL CaL

[ RPES;
e 6

JLENGTH
€ LU‘«LUE

) CHY a-R LOG MAG 3
PP B%e8%a  10.c00 ene oMz
" ! : o
< B e 100 Mz
N B
R A N
L PRI N SNSRI I - Y
: i e 30 Mz
i 1 : : 18 Mz
: g
H :
i | :
——— 3 . :
] N r [
f i i H
i I ! { .
CH2 CENTER 18 068 080, BoMz SPAM 200 088, 80nx

CAL

press U and i ... i This

normalizes CH2 in the same way as
CHI1.

Connect X'tal to be measured to
the test port.

il

RESOLN BW

Press E::] and 7 %% .
]
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Measure amplitude with
CH1 and phase with CH2

-
cHz 2g2 ’S”Aﬁ as.of8% 1 788 330 ave. pow= NoRsER
E - !
ﬁ% s
i arODn|
I rmr- ] HENE
: l KR :
- FRIE/ UNCHP .
i : i
{ T yem PMERe suwcer
b (SO UNCPL : . :
] 1 PERT AR
o Press the above keys.
€H2 CENTER 1@ 000 B02.00Hz SPAN 2I!‘Il 999, BOHz
gCorrection
marker mode
i ke Aux
O 228 008G uo. oB"end TE BN oo, son: iR " )
i T EEI]- [::] ' Thesge
N S R o operations
: . . s : : couple the
“Rels i s PITTTT markers for
R by . CH 1 and CHZ "
T inere
e Press the above keys.
HAR runCPY,
PSETZ."%
CH1 CENT‘ER 10 @08 000, QoHz SPAN 200 £08.00M:z o 2
- hogna B0 1e.005and 3 183%ee. amne PERc ISPL DU : ! MORE
- 1 | : %ﬁ/uvrg A VS R
-2: 8‘106 6'Hz o - — e verre e raaaeeens Fereemiens
- 9B i AN SEARLH
- i \\‘/ - ‘ .. MKR SRCH .
\{ ; TeReel eI, (C
t : veeanes e
H. &) WW“S‘E‘MW SEARCH
E*;ﬁ%”g 43,0087 §°3%8a 164 ams o Press the above keys.
} f Il I l :
e e e et e L . .
N P S | M A O M This entry displays 2 CHs in both
— — = the simultaneous format and the
et | split format.
T i
v TERTERTE UOT AR I 900, MORE 172
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i
Narrow band
measurement
: MXR SREM
CHl asR LOG MAG MRR_ 17-2,.7]15%4 AT
27 18%050%as  s.oef an TE T %0s, 13m0 SCAL Ey - —_
, : =, (T3, (T] . G . CJ
! ' : ; b . s DIV
oreveees g MER - : sy
e : : ReF vaLuE D ¥ keeni, (T2, D EEREER e i,
T 1:55 9]0 000 0Bk postvion e ey
REF 0.0880 * A3 fes, 33m: : '
™ : - AN AUTO :
M;ﬂ_ -‘ “i i E : i__‘--' .._”-.”E"m . REF LH_;E LE ; SCALE E
: . 5 : }____L ' i e ] ElpcF ] fEF , e
s : L | R . up _ECaLE
i i . ] ad3
: : — o Press the above keys.
[] ] | [l v
cnzm‘me.ebnx SF:-“N 755 009, 0onF naRE 142
MKR —
. i MARKER :
N1 AER 40%000%0s 5. oob et TR T4EEbs. 33me e @—2——) . C3 . ; CENTER F—~ o I
- s Dlv
rd \\ ' N feeearrraaraene
| - T : REF VALUE —_ m—— L AUTO :
= | 0 ]. [xH] , RF ], R 3.5 4%
] : E A — E——] ' E-—:l Ej P !
T : terareaaeneaanes
H WTER LT T MEX TS SEAN 18 909, Bont REF
E"YEE Bt - 22,5557+t 887 6oe, 334 FastTioN Press the above keys.
. Y FEE e
|
i VP oRSES
I S~ ;
T : [ i
CH? CENTER § 997 608.33Hz SPRN 18 608, 08Hz FORE 142
Zero-phase
searc
CH1 2R 18%0e%en s e0b Be T 381 00s. 20 TER%00
R [y s i
IR RN R S S
o N | _
: ! 5 - S : 52587 MXR SREH %//
= eernt i PO - saRen Press Cj and . /"/&4 .
ey CERTET S ATE05ITT ML T seancn
E"i né? e a8l - 22, § 887 ¢en.oon: OFE
el i | | L ISR
i i -
f i H
) : PERT St
i i
w2 CERTER 3837 05T TFEN 70 000, 055
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+X’ search

CH2 CENTER 9 937 608.33Hz

o1 2B 185%95%s  s.eelTn.t T 188%%0s, 2vux
i
! ]
i ALY
: z ~ v
" i ]
T '
— ;
o= —
H] CENTER F 997 698, 33z SERE_1G GO, UOHZ :
g D TR
TR -FHASE Y
45, H0-*
2451 ;
555+ 06Hz —
! i -
: I
| T i
L. —
Nl

H H 1
SFRN 1@ ©06. 00H3

& 3
+ 5 °

z X

seRREN
sBARY

RETURH

Tracking

=CH

AR L

MG
8¢ 58% 0%

TR B
5. 000 a8~

i e e e b

R
1R3REL
—i .___;___ e | e e e e -
HL_C’_TER g cs. BUS, 3502 TEAN mm. $ESROH
e EETE 22,588 - 7% gg? 607, Eauz w5
S b
: N I 1} 1 ' o .
o T PR iR
1 i i L H 1 s
1 i f i
CH2 CENTER § 997 608.33Mz TFaN T8 000, 00VT
M1 AsR A I=
CH1 BER v8%055%e 5. 000"5a. ' "8 el 2B, 2ane + 2582050
 —
H bl
! + 22REN
} §
N I + .
3T S08. J3Hz 04, 50Az SEARCH
AR 51 ;i F
13 SR pe? a. 55 . 2a. 500010 3 53 €04, 284z °
. e Ay - ! Jm
e R JLW T DTy LT
U : — ! ! | i
; I ¥ T *
e tm ! t ! P&RT Al
ZEPO_E}:EBE_PﬁfNLtFIHT\E -!' i N/
|
1 ' L ! H \
¥ H { {
cH2 CERTER™§ 997 sﬁé. 3T SP:.N i@ goeo. uan;

End

41

i,

C£]. (51, &y

Press the above keys.

: RETURN I o

RETURN !

Remove the X'tal from the jig.
The system displays the message
meaning that the zero-phase point
cannot be found since zero—phase
search is performed every sweep
operation. This condition is
caused by the removal of X'tal.
The left screen shows how the
tracking operation has been
performed.
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{9) Measurement by Using Multi-marker (Using 153-MHz BPF as DUT)

j Start)

Set up the
meagurement -
device

CHY &/R LOG MG .
“’h&?“ L : Perform the following setup and
Fli‘EOLENCY SPan : [ ! ! :

20g GO0, flHa-— e power the R4611 then press the
' — keys below in this sequence:

' :
RN AR RN PRI B

CH}-CENTER 1353 Q00 %02.00Mz SPAN 1 @00 00O, 3QH:

ww . (1. (5], 3], & .
Display 10 Em, (1], G@

markers

R N CR L A L S T H

MeRwER 10 |
fos -

f
52,500,000 20k
.13a28

Y \ ramge

\rﬁm -f«*ﬁ%{ﬁ{/ b\;\ RETURN

CH1 CENTER 133 COF 0QC. oWz SPAaN 1 000 BDO, paHz

e

HOGPE 5/3%

! MARKER :
. 2 v *

{Continued on the next page.)
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! MARKER :
: 3 :

: MA%KERE

*

5 @
D)

B
2l

aramand Frasasasssass

D)
2]

: MARKER !
. 35 .

{ MARKER :
: 3 :

(<)

PP

: MARKER :
: 7 P

(<]

<)
Rt
[

l

! MARKER :
. ] .

<
(<]
<l

o) @)

Measure frequency
between markers

g mER revnsrae sty reresrerannenons
CHI 22 5PRo 0e  BSE0TER?T 150380% 0w RARGE ey : : : 1
‘ PE— . MORE : i
ﬂ*:n« - MPRWER 2 ooy PMIRE, L.
100 000, Q0H - e[ [ e o b e . i L i
53.153a3; I o HARLER OTRUUPRIIIS Vees
i e ey i o B
o , et emeeeeeaaenaaieny s,
HMARKER .
3 : MODE MARKER
oA MeENRT
- H

PRRRER
45

e This key entry measures the
P ‘8% |  frequency and level between
@WQ " setuen marker 1 and marker 2.

e B

: . - MORE 1-3
€M1 CENTER 153 000 000.80Mz  SPan 1 008 00G.Ben: _

End
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{(10) Delta Marker (Using 153-MHz BPF as DUT)

( start )

Set up the
measurement

device

et ReR 50Ba5"5a nl.eon a8,
Hﬁ%%ﬁ&f&ﬁl ﬁJM
! i
L / A\ '
0 U Y4
I ﬁVA\;‘V g u[.f R \"f-f‘\;
LA
AT f

CHI CERTER 153 000 0Dd, 0QH:

SPAN 1 DD@ 999, Q0Hz

Set the delta
block
Mt £27 5%80°% 15 %el! 110°388%00m: YL
alr < meRER 11
T3 . 008, Rzt e e et REE
H3.RiedB H ! RET MKR
[P D .L_.._...‘..‘__‘ — — -
: - "RER f;osll
i i ;\ 4 RIPFLE
ANODE OFF
RETURN
MORE 1s2
tH1 CENTER 153 Q09 200.00Hz SPAN § Q00 8020.D3H:
2 - 44

Perform the following setup and

power R4611 then press the keys
below in this sequence:

g

®® . (T). (B). (3] Gl .
(ki)

@2, (1],

Specify the ripple analysis block

by using the above keys or the
rotary encoder.
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* The succeeding operations are enabled as if you do not follow the

index.
Ripple 1
M1 RER 598003 18TIRG-Galt 11-705eB EMCITEINGE)
4 RIFFLE 1 i A
1t 28548 b [ U\" 4 RIPPLE2
4 RETTT aeTeaHT |—]—
36 =15 898.3%0-90 !
H - 4%
| VRS
! ; I\ ayY

AM

F ; / \ 4 MHAX-HMIN
— :
XY—)!Y l / \‘H oy RIPPLE
b Y VSl < e
1 EETER TS een TR bene Eren T suu we sens RETURN
Ripple 2
CHE B LOB HAG. JRIPELE 2t 10.304¢8 | 4 RIPPLES
aRIPLE2 | i
13.567a38 | [ : A
4 K- T rmgoe—peas ooMs|— |
Jf =:0.0002 R L -
[
i i Y
{ i i ]
| i i 4 HaX-HIN
il |
T VT\W"I\‘].WY - RIPPBEF
F IR AL
i 1
! - i - RETURH
CH1 CENTER 153 009 008, 00W:  SPAw 1 608 00D, 00Hz )
AX-MIN
CH1 aég h‘og'osmga “?sﬁinég’x 4%, 4082d8 4 RIPPLEL
4 ppx-miN P
a5, 49248 [ \j\l\ <4 RIPPLEZ,
/ \ i
\ v
! \
F \| - EMCEEETING
\J“ ] M L
“f \‘“ r ! , “1},#4 + RIPPLE
: d i l l : vl RETURN
CM{ CEWTER 153 OCB B00.00Hz . SPA% | 008 889.0BHz

2 - 45

e B

11. 20848

=

10. 30748

7

The above key is used to obtain

the maximum and minimum values
within the delta band.

451 402dB
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Fixed marker

tm Eég 'ﬁ?gugasa ,a_u§“,33=-§;;5335 656, 6THz ssagéﬁ
MeEVER 1 i }
153 (f6- 655 . 5THz. A
-6’??&8&3 ! ) seRil
P
7 15%Rs
: |
i .
: SEECH
|
vt
-
o ahyre .
-ium'ﬂxv., PART. Ak
! f; |
CH1 CENTER 153 003 @80, BOHz SPAN | D30 DOD., PEw: MORE 12
CHY 228 5%80%°3s 10 oB6 sl i 00EE es.sme FAEBDERER
FIKED MORKER (FFED. SEff) &
153 036-666-87Hz = A
- Yetas [\ ERER ™
iy
g )
; / \ RUEPEBsn
1
I |
/AN
] \ i
b 1
o T e A \.2
T N A
P _..._.. N *_
O ——_
ka[ii : i tw
" :
. H : T
CHL CENTER 153 800 R808.(CH:z 3PaH 1 900 DOR. 8dHr RETURN
N S T L T T L L FARERTER
FIKIIR - MARER 1 ! :
A | R — . .
e co0as | | EAT
1
i
"""‘ RE TUN
-_._.:._ i '
CH1 CENTER 153 00& ©£03.00Mz 3PN 1 00D 000, 80H2 MORE 242
2 - 46

B MKR SRCH

I

I RETURN |,

MAX
SEARCH ]
uxr AuMkr meney
MODE MORE
N i AMENG @, 172 1
! FIXED : :
| MARKER XED, M :
i POSITIoN ;. P 38 Meosn

This key entry sets the fixed
marker to the current marker
position.

. RETURN s .

This key entry displays the error

between the fixed marker and the
active marker.
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= Arrange DUT, In this case, lower
the peak wvalue. The system
1 RER W80 1BMHan<TeliE:Ban® Flyen e ai El) th b tY th
ek — g isplays e error between e

A lowered active marker and the

-éguwa : "F&ﬂ1 | S fixed marker.

| [T

: [ A

| : ‘ i \
ALY i "MW( ?ﬂmﬁﬂ

€HI CENTER 153 000 o0, 00M:  SPAn 1 GoB 888, 80Mz FORE 272
.Normal marker
o ”“b% idsThae v s : : ! MARKER MARKER
FEF ) 1o, 035 end 1857888 500, 57m: © RETuRN |, | MARKER. MARKER {
Eo?nza o-—& EnHz—-_— S

665;

T
i !
{

w | [T].CE].[3]. (2. L3,
me | [Z]. (5. OF

nekER Since the uncompensated marker
node is set, the system displays
RETURN 153.026666.67 Hz (153.02666667)
despite of setting 153.025 MHz.

i

|
|

W T/
mﬁW%MH“

MORE 1,2
CH1 CENTER 53 000 00, 00%2 SPaN t 000 B@B Mz .
Correction
marker
: : -~ : MARKER |
O A8 %8030 o, oen} ' 125%841 000, s nngen | RETURN ¢ ‘”’f"“"“"’ o NTHEERS
R obo. o mogen |
[ (11.C%]1.(Z). (=], (=],
/----- \ r‘lﬁﬂ',(EW
i AR - -t [2].C0Z]).(35]. (W]
T \ i * | The system displays the specified
\ wegge | Marker value because the
. ﬂ Vi \k | compensated marker mode is set.
WY ! r’ _f?— RETURM
UL ¥ N Y j'f'.n },
Vel WL
CHI CENTER 153 9086 Q0R.90Hz SP&H4 | 000 2Da. QDH:
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Marker ripple

- A TR eua Ragd™ 153 a§gsnnn Domz Lo

Ny

SFnN T G083 000, 00z

PEF 0390 dB !0 00d aPr

e 0

LAEBEL

Mt

d - “ !
Mﬂk : __ﬁ MOFE 2/3
CHZ CENTER 153 Q08 800, ﬂBH- SPAN 1 D08 E80. Q0H:

M1 BER 5%el"Sa 10.oBE"uel’ ‘gﬁ 358 008. aams ORSER Eﬂ y mkr 4 uxr
. &3 . 3 A=l

o i
y A g
ﬁ\rvi = ;,,/// ) R
i R A
4 . = PN . 7] MR
£ né? a'."? - €508 0~ “'sh"é 90 000, DMz G uNCHe
] 1
_él“f’ﬁ%j 19’33'81954‘ j’w \ ] mniRer
) —A i )
l T ~'%4ij :-_:_“5 - h PaRT AsL When you move the CH2 marker, the
4 W_ﬁﬁﬂ%::_ :h_wmﬁ+_m? CH1 marker follows.
[ 4 T !

CH2 CENTER 153 @08 000, 80%:2 TPAN L 008 B804, 80Hz

ansfvals| tin delta block)

CH1 228 5%%0H"Se 10, oB8"esl 13501380 5s. san: | ORGREER
i .

23 - 35, 33HZ - am e
-2, g559aB : ATRERR

- e ! ; SR
. \ spare

‘r L ‘ | ‘j a?m'}a:‘:ﬂa (Set CHl here- )
» / ] . N :
Jm! "\hﬁ mj _“”"5"" —‘l———i-...b_‘_wt"l_ P.:q-r’,;,u‘a

, !

i CEWTEA 153 80 000, 00wz SPan 1 900 908,867 {(Data nob)
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B a’? 5°8057%= 135 Eal 23538955, DA
g L I
B-Z53-33Hx -
el 6358 ! *TRET run
[
/ \ 4e8F Fasn
/ \ 4 RIPPLE
| \ i
\ JNODE OFF
M \‘F AN ] RETURN
W ? Thp
\ | 5
cHL CENTER 153 000 000,00c  SPAN { 080 008, een-tz NORE 142
CH1 AR WOBeB s TSR Talt BtEfRssn. sealiih
sebecd vesker | Por
183.. l46 boo 6')-3- e 2 e I
-15. E606, ; i . : ! SEARCH
: ; /\J 1 : o
—Tm_%%"#w*+—m 1eEE:
i : i
H ; T ' [
JE O A B [
TR N
1 e !
T ! AN -
i | I i
- T | JM PART ANA';‘_
1)\ | 1 B Gk
———1- #’\I, ﬁ V |
CHt CENTER 153 2024 O0O.GO0OHZ SPAN QBO 0e0. nau: MORE 1,2
Sl e T T A LT sgARCH
SRS R l
= e . !
-Z5. 73448 : ! senfiil
-\ \.‘
l \ JER8ET
/ \ ' segeg
AN / \ S
M A ¥ Wi T | PART ana
v W‘ }“‘V Y H U jof P oﬁ}‘-‘
A ! ! V"]
LMl CEWTER 1S3 DBO BOD.BAHz  SPAM 1 08¢ 008, DOHs noRE 102

2 - 49

ArEr- dukr '

‘
vt Nitarmiariiassarritieatabaant

.\

(Data nob)

(Move CH1 here.)
Y

Perform peak search
‘'within the delta
block.

Y

Delta block

---------------- frrmremssemessraraneaeny MKR SRCH
T PART _ANAL

RETURN : :&;_&/urr'. C:] ’

MIX

SEARCH |

E gl“;;‘RC“ : *

This key is used to perform the
MIN search in the delta block.

Sep 20/88



R4611
NETWORK ANALYZER
INSTRUCTION MANUAL

2.4 Measurement Examples

‘Marker track

- HMKER AHKR E“"""""""“? MKR SRCH
g IO P 0 T it | [T . iMMEe:r, (OO .
| : | [ : T - T 1 s
B A — | o T
! i VAV ST MIN
f i e e ;g:gs; SEARCH
S R S 7 S ss2¢ | A few seconds later, this key

E\\' entry changes the MIN value and
WP | Jdetects the value for every sweep

1\{‘/\;&‘ | { [ \}"? _; | ParT Auay operation.
A _.w%wﬂv'!wr,!___ _--_—i.-—mitm i i,&'q

CH! CENTER 153 g0Q BB.'bBH: SPArt t 200 DDA. DdH:

]
i
1
i
|
1
1

HMORE 1-2

EHL LR B8R0 vm. ofPued®i83 92193, 200 seaRen
N
-139._é§1d§i e R
1
N
|
/] - \'\\ RERET
i A
! P\ .
_ \ e
s
‘\‘N " W# \V M r} Psﬁ’,ﬂ“ﬁ
e N 1 R
M ™
MORE 1,2

CHI CENTER 153 028 090, DOHx SPAN 1 808 B, AQHy

End
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(11} Measurement by Using Marker

( Startl

(Using 153-MHz BPF as DUT)

Set up the
measurement
device
{.
e 542 5%805%5s  1e.000 ns FERERY
FP_ELEN’_“( SR :
aoa B T A RegaLy
Fro e PEEER
. “EE*‘G
m;____L___i____; o | rouEEa
l\ﬂ(\ Py |
b
THL LENTER 153 Qa0 0{0Q. DOH:z SPAN | QQ0 BAD, DAHZ
Marker=rReference Level
e géf' wr'j r515 1] w aﬁ“,g}' 1!3’532“ass.sm RE;?SEEUE‘
MARKER I {\ A
TH \/ -
183 ‘395”3665 E'l * I "\ cERTER e
L
/ \ BRRRE e

\

H\

\{“.P ‘

ki 'W

HARKER =
STOP ¥,

SHARKER - |

SPAN F.

MARK
CENT CﬁL

CH1 CENTER 153 000 0Q0, DOMz

SPAN T RUQ BAD. 08H:

2 - 51

Perform the following setup and
power the R4611, then press the
keys below in this sequence:

S

i
@® . (T]. (3], (33, CF&d .
@, (1] . [

i

Sep 20/88



R4611
NETWORK ANALYZER
INSTRUCTION MANUAL

2.4 Measurement Examples

¢

Marker = center

frequency
MAEKRER » :
e rkER - . -
cHr pgk 98, 552 as 10,000 gt 1337585 6e. s7me RZERNEEE
rﬁnges 6.67H : \/\i L
= ) GO ZA- — e _.—.._‘.____._ e e . -
-1ETBERaB . T CEREERRT
SN E— _____._' .
A
e s PR
i ! : /
T R )
/ e
_W Jﬂgsl.sk -
HARKER =
CENT SCAL
€H1 CENTER 153 025 666.67H:z SPAN 1 000 G00.Q0Hz
Marker - span
frequency
A ~ MKR AMKR [REre—
S K B o L R LSS @ @ P
H M ENU
LR - MARKER | 1 i
apa - 3pa. 80K f i ! sagEs
7. gasaB l v\ ACT MKR

/l \\L | “aBF Fosn %M @ @ @
ij[ | i |4 meme

meﬂ - N:”‘«]W ‘_ e | A ;zéa ERELET

CHY CEMTER 13 BS6 646.67THz  SPar 1 864 460, BON: FORE 1/2 -
MKR — resssss s s :
T DyMARKE L.
- - . Fand
1 pR "°§ 90 a0 187500 Sa) $30°888%00m: REFTRLUE 4 H H
SR "m‘( iy i
4"0 g@ﬁ GQH:———————— - PABLER =
18 cERNTER e
BAREReT
ot o
& A1 L e,
e o i g :
5 L 5
:
; b Por g cERTRERL
R I I N

CHI CENTER 153 084 §466. STH- SPAHN 402 B0O. Bdr:
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Marker -+ center scale

End

CH1 asR L MAa ™
BEF 19598 un 10,008} "125%889%0s0. sou: sEaRCH
" ' T T
rebkER 1 | /N |
1E5mg~§7u999 ~99Hz-} -/\\I in
-1B 03308 i / sEaRtH
J .
/ \
/ \ IefRel
: ;
/ ! ! sezecn
e B
VY
,
PaR
i ! s
! ! | ]
! : ! i
CHt CZNTER 153 @87 999.99Hz  SPaN 400 506 0bHz RORE 102
* 3 i - HARRER o
I BZE YT303% 0 s, 0B8 est T185%889%0 00 o0u REFTOELWE
ben il i
3 037.959,909H - | — .o . " .
-1BT0E3aB™ - : CERTERRE:
R - - BRREEer
o : g
I ! 1ARPYER ™
STeR el

1 | |

CH) CENTER t53 oavy 999,

99Hz

SPAN 485 030. 03H2

MEFRKER -
RN F,

Search the peak value to move the
waveform peak to the center.

MKR =
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{12) Measurement with Partial Sweep (Using 153-MHz BPF as DUT)

Set up the
measurement”
device

48 %

MAG
9 4B

10,048 98/

FR)

EOUENCY SPar
1.aaa-eaﬂreeﬂzm

\elis

o

=

L

s

€H1 CEHTER 153 000 A09.0dHz

SPAN

809 800, BdHz

Partial sweep
menu

a $EG MO,
o A 17808"%8 10,000 43/
| t ! ! !
I 7 - Tl 8EG STaRT
1 ) :
o =
SEG STOP
3 i Y
’ H : CLEAR
! . ALL FEG
i i !
i i !
oo :
e ...HT..W‘F R -\ .
i ; i ;
(W A
BT SO T SO S SO 4
! Wﬁ ||' h.,Tmfi’ ! i
! - . PETURN
©n1 CENTER 193 0G0 000.00Mz  3SPAM 1 800 G0@. 00AZ

Perform the following setup and

power the R4611, then press the
keys below in this segquence:

N

&
S

@w . (1], (58], Ca]. (&,
&, (13, (E]
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1 .

Set the partial
sweep block

] Hal COUPLE CH I(__....H
AL 22B 50B0h 0 10.800 4B RS ey
H i

¥ o Partiai
! sweep
{ block

1
N Y
|

I SO SO 4 . .
___E L o : Bl sueep
- f H ' I \ir RETURN
1Y #4‘/ : ! ' : W
*m\’h 1 T L

CH1 CENTER 153 BOO D00.Q6H: SPAE L R0OB 800, ddHT

'

In this case, the system sweeps three blocks of 152.55 to 152.75 MHz,
153.05 to 153,20 MHz and 153.40 to 153.50 MHz.

8.1t (T (E). (23 (2], (5], (3] . G&

o L (T). (53, (Z]. (Z3. (7). (5]. O

4]
zm
[-1]
-

-

]
tam
-1
-
x
-,

!, (T3, (5] (Z3. (3. (2], (5] . GB

. [T1.C0%]1.C3]. 07). (2], (9] . G

S I OOV e D B B s B B o W

e . [T3. (1. (3], [Z]. (). (T]. G&

P RETURN D, 1 B

End
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c
(o]
ey
3 e
=
w e ()
o N
z 0
3, N
@
& O
FE) o
ol Q
M
o J
R
LR
o 2

166 13,
3€9 $TART
Il s2s stom

[ 8
2]
w
x
“
| S
Lo
=17 B
TowmD
o
w
o
Y
-]
w
-

e T Tone
FTGR 4993 300 40MEL 0d fen 18004

|

i
|

4,080 aB

ETART 3 Q31 03 Qems

Sep 20/88

5:19

PAETUAN

2 - 56

$EG AN

TR 4293 590,056 94 man

3

SRR R

BUT)

U

User defined
sweep menu

(13) Measurement in user defined sweep {Example usihg the tandem filter to

Start
Set up

CMl 3TAAT 3 333 030. 0dmz
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Setting of user
definition sweep

L)
SHL = 8 L AG Mep -
R Tt A S TreEr
! AT
|r ¥ I':!'
It
H
1
i -
uls IWESP

 —
‘ : PETYRH

EE T
"Eg.06.06 flon 15117

CHt UIEP L[EF LIED FREQUEMCY

In this case, the system sweeps three blocks of 50 points between
3.083 and 3.0905 MHz, 100 points between 3.5705 and 3.5885 MHz, 50
points between 4.0588 and 4.0923 MHz.

5L (3], GO

. 033,00, (8. (2. (3).GA

's5,i. [Z1.07). (3. C31. (3], C1.0@

st (53, (2). G

e . (3).0Z3.C51. 071, (3. (31.000)

s, (3. (2] (53 (E). (3D (3).G&

(7). (T]. (3] @O
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tH. |, (23,0230 CZ). (3. CED. (3] .G@)

xm
oo
. - *
H H
-
-

! SEG

e, (T1.CZ2.C81. 033, CZ]. (E1.GB

: SEGC

verws |, (3. (T3, @D

! RETURN |, | USR SWEEP

End
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(14) Measurement of resonant and antiresonant points of ceramic resonator
(£=16,075MHz)

' Connect directional bridge with
Set up the

measuresment’ : R4611 as follows.
device

T . FEE § 30g _ob 10,830 a8

K- e’&"és 15,000 B

FEEC ey SFA . -1
Tl igD.e0Ms. L - .- -

Tl R 4
irl &P LQ% M&AE JE TITE
3

1 2 R A B
- c 0O (o o I o
U R ‘
? R 1___Jn _— 1 _ I
! o4 B RF OUT
e R R R ) or ceen
1w poRT &
Directional
bridge
e Dual CH
' CENTER 16, 075MHz
CAL

SPAN 500kHz

G HOPH-L 1 JE
B 18. 000 o8-
3

a 1 PORT Full CAL is made for both
i 10,008 3 — CH1 and CH2.
i .

1

DU S PUDRVIB S ) 0o

: ] SRR
EJE ComPlated 57 717

E. EHETe
ey

LLEMGTH
® \'H'.L‘JE
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. . Ul R e

| P : Les ras | @B e LEMY G cvesa Pe 1 ZREFLY

e ] [ B .
: a -

== j__ — | | [@2) . Z(REFL)
! P
’ .—‘_W_“v‘; ‘. /\\ L [\ IZLan - T presssiee e
[ G2 N 1) . Ler, iagIee
s ( S ‘f\ P
——'—"—""W“ \{/ : J k——__" & @_2—_] ' QEIE_E , Eﬂ . PUASE
TTTTTY ’ i e % mode (impedance) can be set

5zi PETES 1§ 06 ﬁm FEETIN TR T T e and AUTQ scaling can be made.

'ﬁi 16 Thw 14832

Measurement 'of  impedance and phase at
antiresonant point in the linear mode|

P ST T . . .
S @:} P MORE 1/2 3, L LEIN MAG .

PP 2
AL OFF

MKR AHKR E""""'“”“"""".‘

are Cj N b uwcue

- L
P
TR tetne
i T A Y
ne : : : :
o e RET Rl N [ > MORE 1 /72 P

FufT oo
A sesmenranirnasanaany MKR SRCH reseemmer e

*eE s PLIN MER G Cj » } MAX SRGE i,

BETEET PR —

MER A MKR ;...................-...:

@a 4 Cj - é}%/UNCMP

e Antiresonant point can be
measured by coupling the markers
of CH1 and CHZ, and setting the
marker indication to LINEAR MAG.
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Measurement of impedance and phase
at resonant point in the LOG mode

SENTER IR BTROBOSBSMr  1Rm 08 ERERE

b3

\..'E.'.;E.: DRIHRI ----------------- MKR SRCH
fad s 5 LOGMAG D, C1
i
izl T T
T MIN :
SEARCH :
SES: -

-
g

fos#]

PRRT andt
[

5Ty

MORE 142
SE.08.18 Thu 13142

Measurement of admittance and phase
at resonant point in the linear mode

¢ Set CH1 to LOG mode and measure
the rescnant peoint.

2 -

61

——— — — _— o
c,_..._‘.;éa,!"ﬁ‘-" 1: 74l : _J i MoRE 1/2 PLIN MaG ;o
‘oF D.GBE * eveae . Seeene :

- W —_
__—:—_' - ) R - = IWUT E-v-o--.----....:l E--Al!“‘-...ll-ln-.:
T : e MEAS| , ! cvrsw D, Y(REFL) i,
/—ﬁ“ e . . Terrrerra v
T \‘{ T LE seseesseeseny
Y P, P gekie |
. : i i P
S L
S M MER SRCH :
- U I S (s (T . i wax sreni,
S Sl O ORAGT  fhn 0 MG, T et
. ), Les)

D CVRSN 1s 1 Y(REFL)

@ Set the éystem to ¥ (admittance)

mode and measure admittance and
phase of the resonant point,
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Measurement of admittance and phase at
antiresonant point in the LOG mode

._—-.. m ;---‘---....-..‘E LE
oo ﬁii] . ;P LDGMAS i, |EF ),
- MKR SRCH gy
Peetee 1, () . i ¥EReen
T evv— e
Eppzl @ Set CH1 to LOG mode and measure
_ ) admittance and phase of the
: ; : A b rET antiresonant point.
i ..._.V_....‘—.—- . | ; o’ ~ )
i £ETER 16 84 DME:ANE ERNO GRS BRI . s

End
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3. OPERATING PANEL FUNCTIONS

OPERATING PANEL FUNCTIONS
This chapter describes the outline of the R4611 panels in the former

portion and explains the software keys and function keys of the R4611
panel setting features in the latter,
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3.1 Description of Panel

3.1

.1 FPront Panel

Selection of the display mode (waveform display, list display, ete.)
[See Section 3.3.7.]

Format selectlon (MAG, PHASE, DELAY, ete.) [See Section 3.3.6.)
Setting of reference level

[See Section 3.3.8.]
Input to be used for measurement (A, B, R, etc.)

Channel selection to set the function keys active [See Section 3.3.1.]

_Software keys [See Section 3.2]

[See Section 3.3.5.]

Settlng of sweep time, point count, trlgger, etc.

reference position, /DIV, etc.

[See Section 3.3.1.1 ‘ .
Setting of center span frequency [See Section 2.3.1.]

Satting of signal source output connector, output 1evel

f[gee Section 3.3.2.]

etc.

Setting of start and stop frequency [See Section 2.3.1.]
Setting of receiver input impedance and input attenuator values

[ [See Section 3. 3.3. ]

]

. ~ — ) ) .
I (r"‘“ \ \ AcTIve Masuqsnam RECEIVER
fur]
O] 0 /= | L"“’“‘] H= -m |
CAt | -E] D
2, D m “a;‘ o KR AR MR SRCH oA, Avo -
= O 0 &L ] o=
3 " et >,
=1 =
£ O DO@-EL i
LOAD ) .
5D D [I:] | v | [ s l-dhl WHx |" ~\1
LS : C * .@, '
T O O D @D =0,
sTOP . U:__, - ENTRY OFF
D - D o) [ | (- ILNIT[ dox ]:; (ex =p] [ e | [:]
. J J A 5 J
— - SOURCE RECEIVER | )
| . i Clomeon CIomws  Cloewow
[ADNATTESS] NETWORK ANALYZER R4611 PAOOC POVER  PROSE PUKER  FROSE POWER
GR-1B INSTRUMENT ETATE |
PONER KEYBOARD BRQ . REMOTE BAVE  RECALL  coPy
: =3 jan |
=0 TALK . LUT R
A ' ’ = LECAL PRESET PROGRAM \
I o i Y HAX +144Rn =
o 3] 1 srafmay a [? Q Q% B0 Wi +23asT 00y o0
. iz 10Hx ] T00ME [ J
g o papiay s

L Function keys

— External key board connector

Input overload display:
LED comes on when -20 dBm or more is left after the

Probe power connector

Receiver input connector

Signal source output connactor

*Special function
Instrument pre-setting (initial éetﬁing)
Save recall
REMOTE (GPIR) -+ LOCAL {The key operation via the front panel is enabled.)

Condition setting for hard copy operation

‘Program creation and execution

LED to display the device state during the GPIB operétion

Figure 3-1

Setting of receiver resolution band width
{See Section 3.3.4.]

averaging execution [See Section 3.3.12,]
-Calibration execution {See Section 3.3.13.]
Marker + function {See Section 3.3.11.]

% ;
.4-\5\\sh______‘Marker search function® [See Section 3.3.10.]

Setting of marker and delta marker [See Section 3.3.9.1]
Data input key switech group [See Section 2.3.1.]

system subtracts the attenuation of the 1nput
attenuator from the input level..
{The system dlsplays the overload value for the DC
input on the CRT.)

- Signal source output connector (integrating power splitter fbr
comparison measurement)

Front panel

3 -2
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3.1.2 Rear panel

INT STD OUT connector ------- Internal reference frequency output

(10 MHz and 0 dBm or more)

(1, 2, 5 and 10 MHz)

EXT TRIG connector ---- External trigger input (TTL level and LOW enable) w\\\ _ e STD.IN RGO o 20 D O ¢ e ey input

4] O~
SAV]TABITIAY
isa=zis
Siovlaiecest

~LINE J5avA

e

L_pARALLEL I/O connector ------- Refer to the programming manual

® | S W — A @)
_ _

[ XTAL ADJ volume ------

Internal reference frequency
arrangement volume

& 3
O |
O} | o
P |

‘\\\\\\\“~——-RS—232-C connector ----- Refer to the programming manual

~——-VIDEO OUT connector (8 pins and DIV) -----

Video signal (separate) output
To perform the hard copy
operation, connect the video
plotter to this output.

GPIB connector ------- Refer to the programming manual

Figure 3-2 Rear panel

3-3
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3.2 Software Keys and Function keys

3.2 Software Keys and Function Keys

On the R4611, each function is set by using the function keys and software
keys. Pressing each function key displays up to seven set items (software
key menu) on the right of the CRT.

Another screen {second page) is provided for each function key having
eight set items or more. Some set items branch into further related items
(secondary screen).

The key operation to select and set the desired item is divided into six
types as follows:

Operation requiring the numeric data entry: Display the current
parameters and their data on the upper left {active function area) of
the CRT display.

Operation selecting the displayed set item

Operation changing the set item every pressing a software Key:
Indicates the current set item in the reverse display format.
Operation branching to further items: Exchanges all the data in the
software key menu.

Operation moving to the next page (or back to the previous page)
Operation returning to the initial software key menu mode directly

S

@0 ® OO

The following figure shows the structure of the above operations:

‘ ! @ — ® ® ®
FUNCTION|—> .
key — O

— @

- =l |
Lol O — ]

-

1M (] [ ]
RETURN RETURN | RETURN H-
MOREL/3 : MORE2/3 MORE3/3 i
L o s

@ L

]
[ ]
L]
[ ]

RETURN
o

Figure 3-3 Structure of Software Key Menu
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3.3 Basic Functions

This section explains the basic functions of a part of the source, the
RECEIVER section and MEASUREMENT section in the following seguence:

A part of SOURCE .+« [See Section 3.3.1 and 3.3.2.]
RECEIVER section «se [See Section 3.3.3 and 3.3.4.)
MEASUREMENT section ... [See Section 3.3.5 and 3.3.13.]

3.3.1 SOURCE MENU

This menu is used to select the signal source output for measurement
and to set the output level.

MENU

o

OUTPUTL
QUTPUTZ

0UTPUT
LEVEL

P.ST AIZE
AUTO/MNL

MORE 1/2

Qutputs the signal source in the single format from the

. OUTPUT1 connector on the front panel.

Outputs the signal source in the dual format from the
QUTPUT2 connector on the front panel via the power splitter.

- Sets the output level. (Use the entry keys.)

_ v

FREQ
STEP SIZE

MORE 2/2

Selects whether to set the freguency step size
automatically or manually. When you select the manual
mode, set the frequency step size on the second page of the
menu. In this operation, you cannot change the center
frequency with the enccder.

Shifts to the second page of the menu.

Inputs the step size to increase or decrease the center
frequency and span frequency by a certain value (using the
entry keys).-

Returns to the first page of the menu.
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3.3.2 SWEEP

This function sets the sweep time, measurement point count, sweep mode
and so on,

ap
TIME | -oemeee See Section 3.3.2-(1).

TYPE | -+ Selects the sweep type of the linear sweep and log sweep.
(Continued on Section 3.3.2-(2).)

POINTS <wee-. Sets the measurement point. (Continued on Section
3.3.2-(3).)

TRIGGER | -------- Selects the sweep trigger. (Continued on 3.,3.2-(4).)
MODE | oo Selects the sweep mode. (Continued on Section 3.3.2-(5).)
RESTART | ---eee Pressing this Key restarts the measurement from the
beginning.
(CW SWEEP)
(1) TIME
;==i- SAMPLE | - gets the sampling time.
: TIME :
SWP TIME s Sets the sweep time (using the entry keys).

The sweep time is determined according to the following
expression,

AF = FREQ.SPAN/measurement point count; and the measurement
point count. (When AF =1 MHz, min. the sweep time is 1
ns/point (MIN.) and the resclution is 0,5 ms/point. When
AF > 1 MHz, the sweep time is 1 ms/point (MIN.} (every !
MH=z} .}

When DUAL CH is ON and COUPLE CH is ON, the sweep time is
1.5 times the abowve value, When the both CHs are set ON,
and CORR is set ON, the sweep time is twice the above
value. The default sweep time is 300 ms/301-point.

RETURN | -oveeeeeer Returns to the initial menu.
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{2) TYPEV

COUPLE CH
ON/OFF

LIN FREQ

LOG FREQ

PART SHWP
ON/OFF

EDIT
PART SHWP

RETURN

MODE 1/2

LEVEL
SWEEP

cu

USR SWEEP
EBIT

USR SWEEP

RETURN

MODE 2/2

Link the sweep fregquency range of CHL

to that of CE2. When

this function. is OFF, the alternate sweep mode is set.
" Wwhen this function is ON, the DUAL TRACE sweep mode is
¢ set. The gystem performs the link operation according to

the active channel. See Section 2.4-(
ment example.

-~ Linear frequency sweep

. Log frequency sweep
- Setting at start and stop frequency
is only enabled.

10) for the measure-

5

- Group delay measurement is disabled. See the next

* Partial sweep. When this function is
ON, the system measured only the
specified block. Using this function
reduce the measurement time.

. Specifies the target blcck of the
partial sweep operation.

“-- Returns to the initial meénu.

-- Shifts to the second page of the menu.

- Level ;J L
sweep
__J—9 START

CwW CW FREQ |- LEVEL
sweep :
ser Set the , Lgﬁgz
defined freqqgncy

at CW.
sweep . CW FREQ

sweeping.

- Definds the user

defined sweep

Returns to the
initial menu.

Returns to the menu RETURN
in the first menu.

page.

~-8éts the start level

(using the entry keys).

- Sets the stop level

(using the entry keys).

‘- Sets the frequency at

level sweeping

- Returns to the second

page of the menu.
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(Partial sweep)

T

EDI
VAR, SWEEP

(See Section 2.4-(12) for the measurement example.)

SEG NO | -eeeeeeee Specifies the segment number (0 to 14). (Use the ten-key
: pad.) The terminate key is the (%3] key.
SEG START | ---veeme- Inputs the start frequency of the segment specified by SEG
NO. (Use the ten—key pad.}
SEG STOP | -vereveres Inputs the stop frequency of the segment specified by SEG
NO. (Use the ten-key pad.)
CLEAR - Clears the input frequency data of all segments.
ALL SEG :
RETURN | -voeneee Returns to the initial menu,

A "segment" represents each of the following blocks:

SEG
0

f

fa

fa

SEG
1

fa

fs

SEG
9

fe

fa

SEG
3

fs

fs

SEG
4

fio

The segment of one point only can also be defined.

To do so, input SEG START and SEG STOP as the same value.

SEG START and SEG STOP of each segment cannot be set in the out of
range of measuring frequency range (START FREQ. STOP FREQ)} which is
set at that time.
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(User defined sweep)

28T swerp i? (For the example measured, refer to [Item 2.4-(13)]

- Specifies the segment No. (0 to 14), The terminate key is
SEG KO | -~ [deg]key.

- Input the start frequency of the segment specified by SEG
SEG START | - No. (Ten-key is used)

- = Input the stop freguency of the segment specified by SEG
SEG STOP | - No. ({Ten-key is used)

‘ : Input the frequency of the segment specified by SEG No.
SEG FREQ | --rr (Ten-key is used. When this value is input, SEG START
becomes equal to SEG STOP, and next SEG POINT becomes 1)

SEG POINT | ---- Inputs the number of measuring points of the segment
specified by SEG No. (This value defines the number of
measuring points in the interval between SEG START and SEG
CLEAR § - : STOP of the specified segment)

ALL SEG :

RETURN """ Clears the information where all segments wereinput.

Returns to the first menu.

Though the "SEGMENT" is the same concept as that of the partial sweep,
to define the segment of one point, either input SEG POINT as 1 or the
value of SEG FREQ. :

If SEG START and SEG STOP are the same value and SEG POINT is not 1,
repeat the measurement of same frequency for the number of times
specified by SEG POINT.

When SEG START is not equal to SEG STOP and SEG POINT is 1, execute
the measurement only in the frequency specified by SEG START.

Total of POINTs of each segment cannot be set exceeding 1201.

Differs from the partial sweep, the user defined sweep can set the
optional frequency regardless of the measuring frequency range set at
that time. _

All displays are performed with left justified.

Similar to the ordinary sweep, the
number of measuring points carn be

set. If the total number of measuring
points is 97 for each segment of
user-defined sweep mode, the frequency
waveforms is displayed on the entire
screen when the number of measuring
points of 101 is set.

i I I
SEG SEG SEG
0 1 2
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If the selected number of measuring points is much greater than that
of each segment of user-defined sweep mode, the number of measuring

points is changed automatically.
The number of measuring points cannot be changed during user-defined

sweep. It can be changed only when the other sweep mode is selected.
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{This page has been intentionally left blank.)
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(3) POINTS
1201 ceemeees 1201 points (However, only 601 points are displayed on the
screen.)
601 seseeneeee 601 points
301 comeeemeees 301 points
201 cirreemmneeene 201 points
101 reeeeneees 101 points
RETURN J— Returns to the initial menu.
QGRE 1/2 e Shifts to the second page of the menu.
+
51 | ---eree. 31 points
91 | ceerrereeeee 21 points
j1 | --weeeweeee 11 points
6 cererennen. B points
N I 3 points
RETURN | ----veero.. Returns to the initial menu.
MORE 2/2 veeeenw.. Returns to the first page of the mnhu.
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(4) TRIGGER
INTERNAL | ---oeeoeeeee Free run
LiINE | -+~ Line trigger
EXTERNAL | ----oreen External trigger. This function starts the sweep operation
according to the trigger input by EXT TRIG. on the rear
panel. (Trigger ... TTL level and LOW enable)
RETURN | --------- Returns to the initial menu.
{5) MODE
CONTINUE | ---------~ Repeats the sweep operation continuously.
SINGLE | --++------ Single sweep mode
HOLD | reeomeeveees Holds the sweep operation.
RETURN [ -eeeeeeese Returns to the initial menu.
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3.3.3 IMP/ATT (Impedance/Attenuator)

This function sets the input impedance and input attenuator of INPUT,
A, B and R.

INPAATT

CJ

R 508
0dB/20dB

A 508
0dB/20dB

B 50
0dB/204B -...8ets the impedance and attenuator values of each input.

R IMG
0dB/20dB

A IMQ
0dB/20dB

B INQ
0dB/20dB

CLEAR | -~ Recovers from the over—-input protection mode.
TRIP

3 -12 Sep 20/88



R4611
NETWORK ANALYZER
INSTRUCTION MANUAL
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3.3.4 RESOLN BW (Resolution Band wWidth)

This function sets the receiver resolution band width. Narrow the
resolution band width according to the required dynamic range to lower

the noise level. When you narrow the resolution band width, however,
the response time of the filter integrated in the R4611 is prolonged.
Thus, slow the sweep time so that the waveform trace does not change.

RESOLHN BW

3

1KHz
30012

1000 ----- Sekts the resolution band width.

308z

1012 ‘
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3.3.5 INPUT MEAS (Measurement)

(a) Standard R4611 -

NP UT
K| —
A/R | o
B/R
---For comparison measurement:
| /0 |
A/B A _This input becomes the reference.
R \
A
For no comparison measurement
B
PARAMETER ~Shifts to the menu of parameter conversion

CONVERT

Z(REFL) | -
.~~Converts the data obtained by the set input to the complex
impedance (R + jx).
Y(REFL) | - ‘ .
“Converts the data obtained by the set input to the complex
admittance (G + jB).
OFF | - ' ' '
“-Turns off the conversion to impedance or admittance.
0 [T Inputs the characteristic impedance of the measuring system.
VALUE (Terminates using the UNIT key)
RETURN | 7 Returns to the origindl menu.

Since cenversion to the complex impedance or the complex admittance
'is executed by the operation shown below,
1-r 1

1+T oL _ s
o 20="R+iX YV(REFL) = X —5~=6+iB

based on the complex reflection coefficient obtained by the set
inputs (A/R, B/R, A/B, R, A, B ...), it is necessary to set the
reflection coefficient measurement of the DUT for input,

Z(REFL) =
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{b) R4611 with an S—-parameter test

Select the entry to be used by

§11 (A/R)
REFL FWD

$21 (B/R)
TRNS FWD

§12 (A/R)
TRNS REV

§22 (B/R)
REFL REV
PARAMETER

CONVERT,

MORE 1/2

-

Z (REFL)

Y (REFL}

OFF

Z0
VALUE

RETURN

set

CH1 or CHZ.

F Setting s11 parameter A/R | For comparision
measurement
: o/
------- Setting 821 parameter B/R
This input becomes
the reference.
------- Setting S12 parameter A/B
Tl
. Betting S22 parameter R ]
A
i Move to the menu -----For no comparison
.1 Of parameter measurement,
conversion B 5
MORE 2/2

________ Converts the data obtained by the set input to the complex
impedance (R + ijx).

....Converts the data obtained by the set input to the complex
admittance (G + jB).

____irTurns off the conversion to impedance or admittance,

{Terminates using the UNIT key)
“Returns to the original menu.

Since conversion to the complex impedance or the complex admittance
is executed by the operation shown below,

1-T |
T X gp = 0+iB

1+
1-

Z(REFL) = Y (REFL) =

r ]
F ZO=R+JX

based on the complex reflection coefficient obtained by the set
inputs (A/R, B/R, A/B, R, A, B ...}, it is necessary to set the
reflection coefficient measurement of DUT for input,
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‘3.3.6 FORMAT

Selects the measurement format for amplitude, phase and group delay.

LOG MAG wee Measurement amplitude and displays vertical log. See
Section 2.4-(1) for the measurement example.

PRASE | --veee Measures phase. See Section 2.4~(2) for the measurement
exanple.
DELAY

- Measures the group delay. See Section 2.4-(3) for the
measurement example.
The set resolution of DELAY APERTURE is as follows:

SMITH | ----: (100/SWEEP POINT-1) x 2 [%]

(R+jX) .
---- Displays the Smith chart.

SMITH ey {Impedance display)

(6+j8) =

- Displays the Smith chart.
POLAR | -y {Admittance display) See Section 2.4-{7) for
’ : the measurement example.

-

- Displays the polar coordinates.
MORE 1/2 '

- 8hifts to the second page of the menu.

—

LIN MAG - | -eeveeee Measures amplitude and displays vertical linear.
REAL | ---eeeeenr Displays the real portion of the measurement data.
TMAG | --eeeem Displays the imaginary portion of the measurement data.
PHASE | - Displays phase in the - and + format. (Display without
(~o0, +o0) loop at +180° and -1809)
See Section 2.4-{2) for the measurement example.
MORE 2/2 | - Returns to the first page of the menu.
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When conversion (Z or Y) of INPUT MEAS is set, the formats SMITH
(R + jX), SMITH (G + jB}, PHASE (-,+«), and DELAY have no meaning.

Other formats have the following meaning respectively.

{(Here, the result of the conversion is written as follows,
Z=R+JX, ¥ =G + jB)
FORMAT The meaning of format
LOGMAG 20 1logig |z| or 20 log10 |Y}
PHASE tan~1 X/R or tan—! B/G
LIN MAG |2| or |¥|
REAL Ror G
IMAG X or B
POLAR T8
Ror6

To obtain the value of L or C from the imaginary part of 2 or ¥, refer

to the MKR menu.

3 - 17

Sep 20/88



R4611
NETWORK ANALYZER
INSTRUCTION MANUAL

3.3 Basic Functions

3.3.7 DISP (DISPLAY}

Sets the mode related to the CRT display ({(waveform trace display, list
display and scale form display).

=

DUAL CH
ON/OFF

DISPLAY:
DATA

DATA AND
MEMORY

DATA/MENO
ON/OFF

DATA =
MEMORY

MORE 1/3

e

SPLIT
ON/OFF

GRATICULE
OK/OFF

LABEL

MORE 2/3

- Two-channel simultaneous display.

See Section 2.4-(4) for the measurement example.

- Displays the waveform data to be rewritten for every sweep

operation on the CRT.

~ Displays the above data and memory on the CRT at one time.

 gelects whether to divide the data by the memory.

Division
is made in complex format.

Stores the data to the memory.

- Returns to the second page of the menu.

- 8plit display.

(CH1 and CHZ2 are displayed separately into
two columns, up and down on half scale. See Section

2.4-(4) for the measurement example.

- Setting this OFF displays only the frame of the scale.

- Continued on Section 3.3.7-(1).

- Returns to the third page of the menu {(continued on

Section 3.3.7-(2)}.
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(1) LABEL

Displays the label character at the bottom of the screen.

LABEL E]il

SELECT
LETTER

SPACE

BACK
SPACE

CURSOL

—

CURSGCL

—

CLEAR
LABEL

RETURN
(2)

MORE 2/3D]/

INTENSITY

REAL TIME
cLoCcK

MORE 3/3

- Selects a letter.

(Use the rotary encoder.) When a letter
is selected, the cursor moves one character right.

Spéce.

- This function deletes the character specified by the cursor

and moves the cursor one character right.

- Back space.

This function moves the cursor one character left and
deletes the character at the position.

- Moves the cursor one character right.

MORE 3/3

Moves the cursor one character left.

Deletes.all label characters.

Returns to the previous menu,

Arranges the CRT intensity. (Use the up-down keys and ten
keys.} The intensity can be changed in 9 levels of 0 to 8.

If level 0 is selected, the screen is changed to dark,

When any key is pressed, level 8 is set automatically.

Sets the realtime clock., See Section 3.3.7-(3).

«+Returns to the first page of the menu.
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(3) REAL TIME CLOCK

Sets the real-time clock.

EAL _TIME
® cLOCK E]

Menu key to
R.T.C. set the YEAR R
DATA SET real-time
clock

_Key to reset
the value of
the second.

30 sec MONTH

ADJUST

For example,
. . DAY
pressing this
key at 12:01:30
to 59 sets

12:02:00. WEEK

RETURN . .
Pressing this

key at 12:01:00
to 29 sets

u
12:01:00. HOUR

MINUTE | --evemee

RETERN

3 - 20

Key to set the year.
Terminate the year
setting by using the
ten-key pad or the
(3] key.

When the value of the
year is reset, the
value of the second

- is reset.

Key to set the month.
Terminate the month
setting by using the

- ten-key pad or [dg]

key.
Key to set the date.
Terminate the date

© getting by using the

ten-key pad or (fe3 ]
key. o
XKey to set the day of

" the week. Use the [}

shift keys.

.Key to set the hour.
_Terminate the hour

setting by using the
ten-key pad or [deg]
key.

Key to set the minutes.

Terminate the setting
by using the ten-key
pad or (Leg] key.
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3.3.8 SCALE & REF (Reference)

Sets the position and value of the reference line or screen scale.
The unit of the entry key and menu varies with the selected format.

(a} When the format is LOG MAG,

@81

AUTO
SCALE

/DIV

RER VALUE

REF

POSITION

REF LINE
ON/OFF

UP SCALE
ON/OFF

PHASE or DELAY:

Auto-scale.

This function is used to set the optimum reference value
and /DIV automatically.

.“ﬂSets /DIV (using the entry keys).

‘" Sets the value of the reference line (using the entry keys).

" terms of %).

(b) When thé

@1

AUTD
SCALE

B, SCALE
VALUR

UP SCALE
ON/QFF

Sets the position of the reference line on the screen (in
When the top position of the screen is at
100% or less, one DIV corresponds to 10%.

Selects whether to display the reference line on the screen.

When this function is ON,
but the scale.

the system displays no characters

format is SMITH or POLAR:

.. Auto-scale.

.. Sets the value at a full scale (using the entry keys).

This function is used to set the optimum scale for the
measurement value automatically.

At

.0.20 or less with SMITH selected, the format changes to the

POLAR display mode automatically.

When this function is ON, the system displays no characters
but the scale.
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3.3.9 MKR MKR (Marker Delta Marker)

The R4611 is provided with various marker functions to read data
according to the displayed waveform. The system displays the marker
data in the active function area or on the upper portion of the
screen. The form and function of each marker are as follows:

Channel
CH1 | CH2
Marker
Non—active marker iy Zi
Active marker N A
N

The menu in the Smith or polar chart format is different from that in
the other formats.

(a) When the format is not the Smith chart mode:

MKR J MKR C
[::]._1 rf;u-Issues up to 10 multi-markers to read data. (Continued on
i Section 3.3.9-(a—-1).) See Section 2.3-(9) for the
1 . ° measurement example.
 MARKER j:u¢~Sets all markers OFF.

NUMBER |[:

. -—--Reads data by using the delta marker. (Continued on

MARKER |.: Section 3.3.9-(a-2}.) See Section 2.3-(10) for the

ALL OFF :  measurement example.
A MODE ."}ruMKR COMPENSATE system to display the response value with
MENU . the frequency other than those at the sweep point by using
¢ the linear approximation. See Section 2.4~{10} for the
NKR “"j measurement example.
CMP/UNCHP
~~Even if the sweep frequency is uncoupled with the marker
UKR : coupled in the 2-CH display mode, the system is set to the
CPL/UNCPL [----- + marker mode to search a frequency value with the displayed
sweep frequency range by using each channel. See
Section 2.4-(10) for the measurement example.
PART ANAL '

ON/OFR |77 -Performs analysis (MAX search, MIN search, RIPPLE
measurement, etc.) by using the marker in the specified
block.

See Section 2.4-(10) for the measurement example.

* See the figure on the next page.
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<Reading the response value of fx>

The marker value in the UNCMP mode corresponds to response value
L3 at the measurement point nearest f£x. The marker value in the
CMP mode corresponds to Lx obtained through linear approximation

between response values L3 and Ly at measurement points f3 and
£4.

MKR

CMP/UNCMP
L.
Lx
La

fx

£, to fn ... Measurement points

<UNCPL mode >

Only the active marker moves independently.

MKR
CPL/UNCPL /' \
CHL f, fn £,
3 - 23
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<CPL mode>

Non-active channel marker fn moves in conjunction with the active
channel marker £n.

CHZ £, fn fa

<Measurement example in the MAX search mode>

At OFF: The system searches the maximum value of the response
values within the measurement frequency range.

At ON : The system searches the maximum value in the block specified
by the non-active marker {AMKR) (between * andA).

PART ANAL
ON/OFF

Block specified by non-
active marker {AMKR)
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{a=1} Multi-marker

S

MARKER
1
MARKER
2 ~-~Issues markers 1 to 4.
(To move the issued marker, use the
MARKER entry keys.)
3
MARKER
4_ 7
Sets the specified marker OFF,
MARKER | ------Specify the desired number from among the
OFF above marker nmumbers and press this key.
RETURN | -~ Returns to the initial menu.
MORE 1/3 ——i:::::::L:::"~""-Returns to the second page of the menu.
MARKER
5
- Issues markers 5 to 8.
MARKER :
] vremeneee. Shift to the
_T::::::]L_mm third page
MARKER : of the menu.
7 MARKER
9 o
MARKER -+ Igsues markexr
8 ¢/ Sets the MARKER g to 10.
specified 10
MARKER | -~ marker OFF.
OFF MARKER [ - Sets the
.~Returns to OFF specified
RETURN | - the initial marker OFF.
menu. ~ o~
MORE 2/3 — ;- Returns to the
Shift to the RETURN | - initial menu.
third page
of the manu.
MORE 3/3 [ -;-~- Returns to the
first page of
the menu.
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{(a-2) A MODE MENU

Awmape

menul ]
1

A REF=A MKR
A REF=
ACT MKR

A REF=
REF. POSN

(A RIPPLE)

A MOBE OFF

RETURN -

MORE 1/2

Sets the normal delta mode (using the entry keys).
Pressing this key issues the child marker (*) at the
position of the active marker (¥) to measure the delta
value in the portion specified by moving the marker. See
Section 2.4-(10) for the measurement example.

" Sets the delta marker mode for the multi-marker function

using the active marker. See Section 3.3.9-(a-2-1) for
specifying the active marker number. For the measurement
example, see Section 2.4-(9}).

Sets the delta marker mode in the portion specified by the
active marker based on the reference position.

Used with AREF = AMKR or A REF = ACT MKR to set the ripple
measurement mode. (Continued on Section 3.3.9-(a-2-3)).

{This key is enabled only in the LOG MAG or DELAY display
mode. )

- Sets the delta mode OFF.

- Returns to the initial menu.

" Goes to the second page of theA MODE MENU. (Continued on
Section 3.3,9-(a-2-4).)
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AREF =AMER

The system measures the delta value between the active marker (w)
and child marker (*).

AREF = ACT MKR

The system measures the delta value between the active marker (w)
and the specified compare marker (Vtov).

AREF = REF.POSN

The system measures the delta value between the active marker (w)
and the reference position.

AMODE MENU
.
-
2 : -
v v b
3 v
v/

3 - 27 Sep 20/88



R4611

NETWORK ANALYZER
INSTRUCTION MANUAL

(a-2-1) AREF =

4 rREFa

COMPARE
MARKERL

COMPARE
MARKER2

COMPARE
MARKER3

COMPARE
MARKER4

ACT MKR
NUMBER

RETURN

MORE 1/3

COMPARE
MARKERD

COMPARE
HARKERS

COMPARE
MARKERT

COMPARE
MARKERS

ACT MKR
NUMBER

RETURN

MORE 2/3

AGT uxn[]
1 A
’ ~

N

ACT MKR

with the active marker.

3.3 Basic Functions

----Specifies the number of the marker to be compared

.- Specifies the number of the active marker.

.. active marker.

Continue to [{a-2-2) of 3.3.9]).

Returns to the second page of the menu.

---Specifies the

number of the
marker to be

compared with the
active marker.

Specifies the
number of the

Continue to
[ (a—-2-2) of
2.2.9)

Returns to the

" 'second page

of the menu.

COMPARE
MARKERS

COMPARE
KARKER1D

ACT MKR
NUMBER

RETURN

MORE 3/3

mj:::::lﬂ__u_

- Specifies the number

3 - 28

of the marker to be
compared with the
active marker.

Specifies the active
marker numbey continue
to [(a=2-2) of 3.3.9].

Returns to the second
page of the menu.
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{a-2-2)

AC MK
3E

ACT MKR
1

ACT MKR
9 :

ACT MKR
3

ACT MKR
4

ACT MKR
5.

RETURN

MORE 1/2

uiER O :}
L/ 1

ACT MKR
6

ACT MXR
7

ACT HKR
8

ACT MKR
9

ACT MR
10

RETURN

MORE 2/2

3.3 Basic

ACT MKR NUMBER

Marker 1 is set to active marker.
Marker 2 is set to active marker.
Marker 3 is set to active marker.
Marker 4 is set to active marker.
Marker 5.is set to active marker.

Returns to the menu in'[3.3.9-(a-2—1)].

s~ Marker 6 is set to active marker.

- Marker 7 is set to active marker.

;" Marker 8 is set to active marker.

;" Marker 9 is set to active marker.

s~ Marker 10 is set to active marker.

-- Returns to the menu in [3.3.9-(a-2-1)].
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{a-2-3) A RIPPLE

For the measurement example, see Section 2.4-(10).

To specify the target block of the delta ripple function, use the
delta marker. :

ARIP.PLED_l

A RIPPLET | -ereeeeme- Obtains the convex wave of the highest level and the
concave wave of the lowest level in the specified block.
ARIPPLEZ | --eeeeeees Obtains the largest difference between a convex wave and
the next concave wave.
AX
--Used to change the detection sensitivity in the ARIPPLE
‘mode. See the next section for details.
AY '
AMAY-MIN } -------- Obtains the maximum and minimum values in the specified
block.
ARIPPLE | - ‘
OFF - Sets the ARIPPLE mode OFF.
RETURN [ == --- Returns to the second page of the menu.
......... paeasematasaseesommsmanoaoans ............-,--_--_--1;----._-_-------..-.--------. S,
.ARIPPLEZ
l ARIPPLEL
AMAX-MIN /N N Y

Markg-r v Marker
or *

Specified block
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e AX and AY

To obtain a ripple, first obtain the point a where the waveform
gradient becomes more than AY/AX, next, obtain the point 4 where
the waveform gradient becomes less than AY/AX, then obtain the
maximum value between the two points.

This is why you can change the sensitivity of the peak detection
by changing AX and AY. In the RIPPLE mode, AX and AY can be
changed as follows:

For example:

Press AX, {] (3] and (HH] . This sets AX to 3 MHz.

pPress AY, [J,[ 2], dB and (Hz]. This sets AY to 2 dB.

The initial value of AX is 1000000.00 Hz {0.33% of SPAN) and that
of AY is 0.010 dB.

The range of AX is

SPAN

“Wg AX £ SPAN

The system computes using the above conditions even when the
soutce frequencies (CENTER, SPAN, START, STOP) have been changed.
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—>

(a-2-4) FIXED MKR (Available only in the LOG MAG mode)

See Section 2,4-(10) for the measurement exXample. Though the normal
marker can be specified only on the measurement wave, the fixed
marker can be specified not only within the measurement frequency
range but also outside of the screen.

wore 1,2 —1

FIXED MKR
POSITION

A RER=
FIXED MKR

RETURN

MORE 2/2

Specifies the position of the fixed marker.

--When you press this key after specifying the position of

the fixed marker with the FIXED MEKR POSITION key, the
system displays the difference between the fixed marker and
active marker.

--Returns to the first page of the menu.

-~ Returns t¢ the second page of the menu.

FIXED MKR
FREQUENCY

FIXED MKR
VALUE

FIXED.¥ —
ACTM POSN

RETURN

- Specifies the frequency of the fixed marker (using the

entry keys).

Specifies the value of the fixed marker (using the entry
keys}.
Ex.: O dBm

< Moves the active marker to the position of the fixed marker.
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(b) Smith Chart or Polar Chart Format

Mkr 4 Mrr

'

MARKER
NUMBER

MARKER
ALL OFF

-AMURE
HEMU

¥KR
EMP/UNCKP

MKR
CPL/UNCPL

PART ANAL
ON/OFF

SMITH MKR
HENU

LIN MKR
LOG MKR

Re/In MKR

R+3X MKR
G+jX MKR

Z0 VALUE

RETURN

In this format,

the SMITH MKR or POLAR MKR menu is added.

-------- Same as the operations in the formats other than the Smith
chart format,

---e{Does not function at log sweep.)

.w--- {(Sets the POLAR MKR menu in the polar chart mode.)

(In either of the following operations, the system converts
the value of the active marker to the normal coordinate
system and displays the converted wvalue.)

-~ Displays the linear amplitude and phase of the active
marker.

-
i
L
1
t
L

;---Displays the LOG amplitude and phase of the active marker.

---Displays the value of the active marker in terms of the

..i. multi-element data, real and imaginary parts.

_~--- Displays the value of the active marker in terms of

impedance. (The system does not display the menu in the

polar format.)

oo "~ Displays the value of "'the active marker in terms of
admittance. (The system does not display the menu in the
polar format.)

o
...... :

e Input characteristic impedance for system of measurement.
(Can be terminated by UNIT key.)

t PP
------ Returns to the initial menu.
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(c) When parameter conversion is ON

MORE 1/2 is added

Mke 4 MERr

CJ—

MARKER
NUMBER

MARKER
ALL OFF

4 MORE
MEMU

MKR
CHE/UNCHP

MKR
CPL/UNCPL

PART ANAL
ON/OFF

DEFAULT

LIN MKR

Re/Im MKR

LorC

ON/OFF

70 VALUE

MORE 2/2

MORE 1/2

The same as the case when parameter conversion is OFF.

Active marker default indication
{(Displays associated with each format.

See Section 3.3.6.)

Displays the linear amplitude and phase of the active

marker,
(Means [z] and tan-1 X/R or [¥| and tan-1 B/G.)

Displays the value of the active marker in terms of the

multi-element data, real and imaginary parts.
{Means R and X or G.-and B.)

Switches the complex imaginary part according to the L or C

value,

(When default is displayed, a menu is not displayed.)

Input characteristic impedance for system of measurement.

(Terminated using the unit key}

Returns to the initial menu,
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3.3.10 MKR SRCH (Marker Search)

This function is used to search the maximum value of the waveform
trace, X—-dB down band width, etc..

(a) LOG MAG Format

MKR SRCH

C:]j’

MAX
SEARCH

MIN
SEARCH

TARGET
SEARCH

SEARCH
OFF

TRACKING
ON/OFF

PART ANAL
ON/OFF

MORE 1/2

NEXT MAX
SEARCH

NEXT MIN
SEARCH

AX

aY

MORE 2/2

""" Bearches the maximum value of the waveform trace.
77" Bearches the minimum value of the waveform trace.

" Starts the search operation at a reference value (reference
position, etc.}. (Continued_on Section 3.3.10-(a-1)).)
(Does not function at log sweep.)

--------- Sets the search function OFF.

------- Performs the marker search operation specified for every
sweep operation.

“Performs marker search in the specified range. This key is
"available only when a block is specified by the delta
marker. See Section 2,4-(10) for the measurement example.

=~ Bach time this key is pressed the next maximum value is
searched sequentially. (Dces not function at log sweep.)

o EBach time this key is pressed the next minimum value is
searched sequentially. (Does not function at log sweep.)

Used to change the data detection sensitivity in the NEXT
" MAN SEARCH or NEXT MIN SEARCH mode. The operations are the
same as those in the MKR AMKR mode. See Section 3.3.9-

(a-2-2).

.-~ Returns to the first page of the menu.
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{a—1) TARGET SEARCH

See Section 2.4-(1) for the measurement example.

A REF=MAX A REF=REF. POSN

|-
A 4
/b \,
\ I
c. f c. f
A REF=MKR ' A REF=C.F
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Automatically specifies the maximum value of the waveforﬁ
A REF=MAX U trace as the reference. -
A REF= T Automatically specifies the reference position as the
REF. POSN reference. —m
i Specifies the selected marker as the reference.
A REF=MKR | -
o~ Automatically specifies the value of the center frequency
as the reference. -
A RER=C, F
z- In X~dB down search:
XdB DOWN | -~ 1IN : The system searches the right and left portions of
IN/0UT the marker point when REF is MAX or MKR. When AREF
is REF. POS. or C.F, the system searches the right
and left portions of the center frequency position.
' OUT: The system starts the search operation at both ends
of the screen. When the delta marker is set, the
_ system starts the search operation toward the inside
’ of the marker point.
FLTR ANAL :
ON/OFF é Selects whether to compute the LEFT frequency, RIGHT
: frequency, center frequency, band width, Q0 and shape
RETURN v factor. When AREF is REF.POSN, Q and the shape factor
:  disabled.
L _-Returns to the initial menu.
-
-3dB | .-+ 3-4B down band width
-6dB - §=dB down band width
-60dB | - 60~dB down band width
-XdB | - X-dB down band width (Use the entry keys.)
LEFT | ------- Displays the left frequency of the X-dB down band width.
SEARCH
RIGHT { ------- Displays the right frequency of the X-dB down band width.
SEARCH .
RETORN ===+ Returns to the initidl menu.
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(b) PHASE or PHASE(-®, +x) Format

See Section 2.4-{8) for the measurement example.

MXR SRCH

Ej_l

ZERD PH
~ SEARCH

TARGET
SEARCH

SEARCH
OFp

TRACKING
ON/QFF

PART ANAL
ON/OFF

Searches the point of 0°-waveform trace phase. The

- system, however, does not search phase 0° accurately with

a certain number of measurement points. To search phase
0° accurately, set wxr duxr of Y¥XR, .. . to CMP.

.. 8pecifies the search function for a certain reference (zero

phase, etc.). (Continued on Section 3.3.10-{b-1).)

‘.. Sets the search function OFF.

-~ Performs the marker search operation specified for every

sweep operation.

-~ Performs marker search in the specified block.

This key is available only when a block is specified by the
delta marker.
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(b—1) TARGET SEARCH

A REF=

ZERD PH

A REF=MKR

RETURN

Used to search the point of phase 0° automatically and to

search +XC referring to the point.

- Used to search #X° referring to the selected active

marker.

-semeee Returns to the initial menu.

~

LEFT
SEARCH

RIGHT
SEARCH

RETURN

- Searches

Searches

- Searches

- Displays

Displays

point +39,
point +6°.

point +X°. (Use the entry keys.)

the left frequency of +X°.

the right frequency of +X°,

- Returns to the initial menu.
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3.3.11 MKR

{Marker » )

See Section 2.,4-(11) for the measurement example.

This function is used to substitute the marker wvalue for the value of
another function. The menu for when only the data of the waveform
trace is displayed (a) is different from that for when the data and
memory are displayed (b).

{a) When only the data of the waveform trace is displayed:

MER->

C::]'"l

HARKER —
REF. VALUE

MARKER —
CENTER P,

. MARKER —
START F,

MARKER —
STOP F,

A MARKER—
SPAN F,

MARKER —
CENT SCAL

MORE1/2

AUTD
Z00M

AUTOD Z0OM
SPAN

HORE2/2

- Substitutes the wvalue of the active marker for the

reference value.

- Substitutes the value of the active marker point for the

center frequency.

- Substitutes the value of the active marker point for the

start fregquency.

- Substitutes the value of the active marker point for the

stop freguency.

.- Substitutes the frequency between delta markers for the

span frequency.

Substitutes the center value on the scale and the frequency
for the value of the marker which is active before this key
is pressed.

" Pressing this key starts MAX SEARCH and MARKER — CENTER F.

automatically and sets the span to the value specified by
AUTO 200M SPAN. (However, when FORMAT is not LOG MAG OR LIN
MAG, the menu is not displayed.)

Key to enter the final span frequency to be specified.
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(b) When the data and memory of the waveform trace are displayed:

MER=-2>
CA ]
MARKER —
REF. VALUE
MARKER —
CENTER F, Same as the operations for when only the data of the
------ waveform trace is displayed.
MARKER — [See Section 3.3.1l-{a}.]
START F. ~———“—jl
MARKER —
STOP R,
MARKER — { - Moves the active marker onto the
A UARKER— MEMORY memory waveform.
SPAN F. ,
MARKER — | - Moves the active marker onto the
MARKER— DATA data waveform.
CENT SCAL
’ MARKER — | - Moves all markers onto the memory
MORE 1/3 | — ALL MEM waveform.
MARKER — | --o--r Moves all markers onto the data
ALL DATA waveform.
1l
MORE 2/3 AUTO . Pressing this key starts
200M MAX SEARCH and MARKER -
CENTER F, autcmatically
AUTO Z00M and sets the span to the
SPAN value specified by AUTO
ZOoM SPAN.
(However, when FORMAT is
not LOG MAG or LIN MAG,
the menu is not dis-
played)

‘.. Key to enter the final
span frequency to be
specified.

MORE 3/3

3 -4
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(c) For level sweep

.MKR —
Cca :]

MARKER —
REF. VALUE

MARKER —
CENTER L. -

MARKER —
START L.

MARKER —
STOP L.

HARKER —
SPAN L,

MARKER —
CENTSCAL

- The same as the cases for (a) and (b}

Substitutes the output level of the active

the center output level.

Substitutes the 6utput level of the actiwve
the start output level.

Substitutes the output level of the active
the stop output level.

Substitutes the output level between delta

 span output level.

marker point to

marker point to

marker point to

markers to the

“ The scale center value and the cutput level become the

3 - 42
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3.3.12 AVG (Average)

Pressing the AVERAGE key enables the settings related to averaging the
measurement data.

In the averaging mode, the data fetched serially is averaged in terms
of time. The system adds the averaging data in terms of time
sequentially according to the set count {number of times).

The R4611 uses the vector averaging system to reduce the noise level.

That is, the R4611 realizes the same effects as those brought about by
narrowing the resolution band width (RBW) and allows you to perform a
widely dynamic range or measurement by using RBW.

The following shows the averaging expression at each point on the
frequency axes:

¥(n-1) + % ¥n (n £ N)

Yn corresponds to "n"th data. Yn and Y(n - 1} correspond to the "n"th
and "n - 1"th averaging data.

When the averaging count reaches the specified value (M), n - 1/n is
set to ¥ - 1/N and 1/n is set to 1/N.

Hereafter, averaging with n > N is performed as follows:

Fp = N -1 Y{n-1) + % ¥n

AVG

0=

AVG | e Sets the aver- l
OFF aging function
. ON/OFF.
128 : 8
64 4 - Sets the average
- 8ets the average coefficient

32 coefficient, 9

16
MORE1/2 |

MORE 2/2 Returns to the first

page of the menu,
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3.3.13 CAL {Calibration}

c

>

L

ol

=

NGRMALIZE
1 PORT
FULLCAL

CORRECT
CN/OFF

E. LENGTH
ON/CFF

E. LENGTH
VALUE

t PORT
FULLCALD j

OPEN
SHORT
LOAD
CLEAR

DONE

RETURN

See Section 2.4-(1) and 2.4~(7)

for the measurement examples.

. Excludes the frequency characteristics of the measurement
system.

Enters the 1-port calibration menu. This calibration
function is used to measure reflection by using the
external bridge. See Section 2.4-{7) for the measurement
example.

Sets NORMALIZE or 1-port calibration function ON/OFF.
Before using this key, execute NORMALIZE or OPEN, SHORT,
LOAD and DONE,

- Sets the function to correct the electric length ON/OFF.

* Inputs the electric length by using the entry keys.

ebemm
H

[

- Press this key after setting the test port open.

- Press this key after setting the test peort short.

Electric length is effective to the currently set INPUT
MEAS and/or the results of AVG.

This
stores the reflection characteristics in the SHORT mode to
the internal memory.

This
stores the reflection characteristics in the short mode to
the internal memory.

- Connect the terminator having the characteristic impedance

to the test port and press this key.
This stores the reflection characteristics caused by the
load operation in the internal memory.

~ Clears CAL.DATA entered in advance.

- Performs the internal computation of the errors according

to each reflection characteristic caused by the OPEN, SHORT
and LOAD operatian, After this operation, CORRECT is
automatically set to ON.

-- Returns to the first page of the menu.
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4. OTHER FUNCTIONS

This chapter explains the supplementary function to support the basic
functions described in Chapter 3,

4,1 SAVE/RECALL

SAVE

RECALL:

saves the conditions specified on the R4611 to the internal
register or your floppy disk. The system makes the backup copy
of the internal register. However, if you leave the R4611 with
the power code removed for a long period, this function will not
work. In this case, the data of the SAVE register is deleted and
the initial setting is invalidated. At this time, execute CLEAR
or SAVE,

When the R4611 power code is connected to the AC power, you can
leave the R4611 for a long period,

Recalls the data saved with the SAVE function.

NOTE

Data saved into the floppy disk have upward compatibility for the
firmware on the R4611 main unit. However, the data have no
compatibility for the old version firmware. File saved by any
version firmware can always be loaded on the updated firmware.
Normal loading cannot be guaranteed when file is loaded on the
old version firmware than that the file have been generated. (It
has no probability that the file is destroyed.) In this case,
update the firmware version of the R4611 main unit.
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4.1.1 SAVE

SAVE

!
SAVE REG
CLEAR REG
STORE

PURGE

INIT BISC

INIT ?

YES

NO

Saves the set conditions to the internal register. See

“"Section 4.1.1-(1).

“"Clears the saved data. See Section 4.1.1-(2).

" Saves waveforms, calibration, data, etc. to the floppy

......

 Clears the data of the data saved with STORE. Sce

disk. See Section 4.1.1-(3). To use a new floppy disk,
first initialize it. -

Section 4.1.1-{4).

Initializes your floppy disk.

© Pressing this key displays the initialization procedure on

the CRT. Perform the key operation according this
procedure.

Returns to the original menu without floppy initialization.
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(1} SAVE REG
#i80 —

SAVE
REG 1

SAVE
REG 2

SAVE ... Specifies the register to be saved.
REG 3

SAVE
REG 4

NAME REG | ------- Names each register.
This function is useful in recognizing each piece of data
to be recalled.

RETURN | --oeeeee Returns to the original menu.

NAME
REG 1

NAME
REG 2

NAME | | -~ Specifies the register to be named.
REG 3

NAME
REG 4

RETURN | ------- Returns to the second page of the menu.
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Pressing the E4™F (] key changes the software key menu as shown in the
next page and prompts you to enter the "register name" by using the
~entry keys. On register name must be within nine characters.

SELECT
LETTER

BACK
SPACE
---~S5ame as the operations of LABEL (see Section 3.3.7).

CURSOL

—

CURSOL

—

CLEAR
NAME

RETURN - Returns to the third page of the menu.

4 - 4 Sep 20/88



R4611
NETWORK ANALYZER
INSTRUCTION MANUAL

4.1 SAVE/RECALL

(2) CLEAR REG.
critd (O 7

CLEAR
REG 1

CLEAR
REG 2
) .... Specifies the register to be cleared.
CLEAR
REE 3

CLEAR
REG 4

RETURK | -+~ Returns to the first page of the menu.
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{3) STORE

Cautions on STORE FILE

If vou set the R4611 OFF or execute the instrument preset operation
during floppy access, the files may be destroyed.

RAW ARRAY is prior to DATA ARRAY. When you specify loading the
files saved with DATA ARRAY ON and RAW ARRAY ON, the system
processes the values of the RAW ARRAY and ignores those of the DATA

ARRAY,

You cannot save DATA, RAW and MEM on CHs which have been not

measured by the R4611,

S e

STORE
FILE 1

STORE
FILE 2

STORE
FILE 3

STORE
FILE 4

DEFINE
STORE

NAME
FILE

RETURN

RAW ARRAY
ON/OFF

CORR COEF
ON/COFF

DATA ARRAY
ON/OFF

YEM ARRAY
ON/DFF

RETURN

Specifies the file to be saved.

------ Sets the save conditions.

“Names each file, _
i This function is useful for recognizing each file to be
¢+ + recalled.

~See the next page for the entry format.

. .-Returns to the first page of the menu.

Selects whether to save the data on which INPUT MEAS
and AVG have been performed. Save this data with
RAW ARRAY ON and you can freely change the format

conversion after recall.

r-Selects whether to save the collection coefficients
at the l-port calibration,

Selects whether to save the measurement data after
the format conversion. You, cannot however, save
the marker data.

{ r~-----8elects whether to save MEM.

r----Returns to the second page of the menu.

NOTE

'
P
v
'

The formats can be changed after recall, because the
RAW, COEF., DATA,, MEN arrays are saved in the form
of plural prime numbers. Markers cannot be saved.

fmmamems &m ..
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e O ] ;

NAME | —
FILE 1

NAME | ——=
FILE 2

NAME | ——s
FILE 3

NAME | ——e
FILE 4

RETURN

SELECT | |..... Same as the operations of LABEL described in
LETTER " Section 3.3.7. Up to nine characters can be entered.

BACK
SPACE

CURSOL

—

CURSOL

romey

CLEAR

NAME - Returns to the third page of the menu.

RETURN | -
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(4) PURGE

PURGE D _l

PURGE
FILE 1

PURGE
FILE 2

PURGE
FILE 3

PUHRGE
FILE 4

MORE
FILE

RETURN

4.1 SAVE/RECALL

.- Bpecifies the file to be cleared.

---------- Displays the file names saved in files other than those
displayed on the above four software key menus onto these
four software key menus.

---------- Returns to the first page of the menu.
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4.1.2 RECALL

RECALL

O —

RECALL

REG 1

RECALL

-REG 2

RECALL

REG 3 .... Recalls the R4611 setting conditions saved with SAVE REG.
RECALL NOTE

REG 4 MEM or CORRECTION COEFFICIENTS cannot be saved with SAVE
RECALL REG. The following modes set before saving are reset to

OFF when recalled.
POWER OFF ‘ Data/Memo ON/OFF
Correct ON/OFF
LOAD FILE | -----~ Recalls the waveform data stored with STORE FILE,
LOAD
FILE 1
LOAD
FILE 2
- Specifies the file to be recalled.
LGAD (Note) When you recall the file saved with RAW ARRAY ON or
FILE 3 DATA ARRAY ON, the sweep mode is set to the HOLD
mode automatically. .
LODAD
FILE 4 ~Displays the file naries saved in the files other than those
/ idisplayed on the above four software key menus onto these

MHORE - four software key menus.
FILE
RETURN [ -r-eee- Returns to the first page of the menu.
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4.2 GPIB LOCAL

LOCAL’ &
00—
SYSTEM

CONTROL

TALKER
LISTENER

GPIB
ADDRESS

- Used to set the R4611 to the system controller and to

control the plotter or externally-connected device directly
with the R4611.

“Used to communicate with the external computer.

weees Used to specify the GPIB address of the plotter in the
direct plotter mode or the GPIB address of R4611 in the
TALKER/LISTENER mode,

&

R4611

PLOTTER

RETURN

- Key to specify the R4611 address.
The default address is 11.

- Key to specify the plotter address.
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4.3 COPY
COPY
PLOT -------Draws the waveforms and setting conditions on the screen on —

to the plotter.

When using the direct plotter, press the LOCAL key to
change the TALKER LISTENER mode to the SYSTEM CONTROL
mode and to set the plotter GPIB address.

N

.PLOTD __1’

PLOTTER | oo Selects whether to use the ADVANTEST-supplied plotter or
TYPE HP-supplied one. (Continued on Section 4.3.1.)
SIZE & <. Specifies the size and location of the drawing on the
LOCATION plotter. {Continued on Section 4.3.2.)
DEFINE ------ Selects the data of the plot. (Continued on Section 4.3.3.)
PLOT :
~Specifies PEN for the plot. (Continued on Section 4.3.4.)
CONFIG R
PLOT .- Executes the direct plotter.
. . (Note) After the EXECUTE key is pressed, all keys other
EXECUTE | - ! than the ABORT key are disabled until the end of the
pPlet operation.  The measurement sweep operation is
also stopped. '
ABORT -1

L"Aborts the execution.

RETURN - Returns to the original menu. -
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<TALKER/LISTENER mode>

Using this mode requires an external controller.

First, press the plotter EXECUTE key manually or execute the EXECUTE
operation via the external controller.

Second, set the plotter to the listener mode and the R4611 to the talker
mode via the external controller, then set the GPIB ATN (attention) line

to "H",

This operation outputs the data to the plotter.

When the plotter output terminates, the system issues SRQ.

.

Plotter end:

Sample program (TALKER/LISTENER mode)

PLOTTER HP series

50 END

10 OUTPUT 711;"PLTEXEC" ... Specifies the plotter output.

20 WAIT .1 ... Wait (Specify Wait for one second or more.)
30 SEND 7;UNL UNT LISTEN 1 |... Sets the plotter to the listener mode.

40 SEND 7;TALK 11 DATA ..« Sets the R4611 to the talker mode and sets

the ATN line to "H".

4.3.1 PLOTTER TYPE

PLOTTER
TYFE E] —]

AT
PLOTTER

HP
PLOTTER

RETURN

Selected to use the ADVANTEST-supplied plotter.

Selected to use the HP-supplied plotter.
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{1) To use the R9833 as a direct plotter by connecting it to R4611, set as
follows:

<Setting R4611>

LOCAL
(] key SYSTEM CONTROL
PLOTTER ADDRESS | == 5
copy
J key PLOTTER TYPE R 1

PLOTTER

<Setting R9833>
Set each DIP switch to the following standard values.

Setting DIP switches

The DIP switches are used to set the initial state at power supply and

the interface conditions. Figure 4-1 shows the external view of the
DIP switches,

=
(5]
=
—
(=]
L%}
=
[ate]

= 0N = 0N

WEEEEEE E

5 05 0 U ] ] [ ]

Figure 4-1 External View of DIP Switches

(1) psw1

When the SW number is 8 to 1, the HP mode is specified.
When the SW number is 8 to 0, the GP~GL mode is specified. {In the AT
mode, set the SW number of 8 to 0 and 4 to i.)

4 - 13 Sep 20/88



R4611

NETWORK ANALYZER
INSTRUCTION MANUAL

4.3 COpPY

(2 psw2

Set the plotter address to 31 to 5.

- Table 4-1 lists the DSW1 functions and Table 4-2 lists the DSW2
functions.

Table 4-1

DSW 1 Functions

SW \ Standard
Functions (ON = 1)
number value
1t to 3 | Form size setting (53 = 0) {83 = 1) st =20
51| 52| IS0 or JIS system ANST system 52 =1
0 0 A3 width and maximum B width and maximum §3 =0
depth depth
1 0 Supplements the vertical | Supplements the vertical A4 hor-
length of A3 toward your | length of B toward your izon-
side. side. tal
0 1 Supplements the horizon- | Supplements the horizon-
tal length of A4 toward tal length of A toward
your side, your side.
1 1 Supplements the vertical [ Supplements the vertical
length of A4 toward your | length of A toward your
L side. side.
4 Rotation coordinate setting 1: Rotation coordinates is set 0
"ON".
5 Unit length selection of step 0; Standard 1; Switch 0
count
6 Paper—end function disable 0; Paper-end function is 0
provided.
t; Paper—end function is not
provided.
7 Input buffer size switch 1; Maximum value {12 KB) 0
0; 1 KB
8 Selection of FP-GL~I/FP-GL-II 1; FP-GL-I 0; FP-GL-II 1
4 14 Mar 11/88
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Table 4-2 DSW2 Functions
SW Functions (ON = 1) Standard
number value
1 to 5 | Plotter address setting. S1 =1
These switches are used to define the device address by using | 8§82 = 1
all bits as follows: 83 =1
Bit configuration 54 = 1
55| 54 | 83| 52| S1 | Address 31 specifies |°>° = |
the listen-only mode.
6 EOI signal control selection 0; EOI disable 1; EOI enable 0
This switch is available only when FP-GL~II is used. The
switch is not defined when FP-GL-I is used.
Undefined. 0
Shrinking plot mode selection (available only for FP-GL—II) 0

1: Selects the shrinking plot mode (0.9 times).

(2)

When the EQI signal is set to 1 {enable) and "L" is received at
the EOI terminal in the FP-GL-II mode, plotter operates in the

same way as for a terminator reception. When sending data from
the plotter, the system ocutputs the "LF" code at the end of the

sending data and sets the EOI terminal to "L" at the same

time.

When the shrinking plot mode is selected with FP~-GL-II used, the

system plots the output figure of 0.9 times as large as the
original one referring to the Global origin. At that time, the

actual size of the effective plot range is not changed and the

specifiable range has been enlarged only on the program.

Connecting R4611 to TR9832(G)

To use the TR9832(G) as a direct plotter by connecting it to R4611,

set as follows:

<Setting R4611>

LOCAL -
(] key SYSTEM CONTROL
PLOTTER ADBDRESS | =----%- 5
coprY
0 PLOTTER TYPE ceemeze HP _
PLOTTER
4 - 15
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<Setting TR9832(G)>
Set the switch to 8, A&, C or E.
- Setting bottom digital rotary switch
To set the following functions to the initial state, use the digital

rotary switch (see the following figure) in the acrylic cover on the
bottom of TR9832:

If vou do not set this switch as specified, you cannot get the
correct plot. Before using the TR9832, check the following table.

Setting for R4611 to TR%832 Connection

Switch setting 517 1slalc|E
Function
Character form £fine o o o)
Plot area shrinking oo - |-
HP-GL specification o|lo|lo]o
Command system GP-GL HE-GL

o: Valid function
-: Invalid function

Note: Refer to the TR9832 instruction manual (page 15) for details.

Your side

™

Digital / ' .
rotary
switch

L~

Inside of Bottom Acrylic Case
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4.3.2 SIZE & LOCATION

1 PICTURE vien.on. Draws one plot on the A4-gize form. {Continued on
: Section 4.3.2-{1).)

9 P]CTBRE __________ Draws two plots on the Ad-size form. (Continued on
Section 4.3.2-(2}.)

4 PICTURE | -------- Draws four plots on the Ad-size form. (Continued on
Section 4.3.2-(3).)

EXECUTE - BExecutes the direct plotter.

ABORT | - Regets the execution.
RETURN sweee Returns to the initial menu.

{1) 1 PICTURE

(Ad4-size form)
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{2) 2 PICTURE

2 PICTURED n

LEFT RIGHT LEFT RIGHT
LEFT
RIGHT — | « —_ N
{Ad-size form) (Ad-size form)
with HP-GL command With GP-GL command
specified specified
EXECUTE
ABORT
RETURN

4 - 18
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(3} 4 PICTURE

4 rrcrure ) —TL

LEFT
UPPER

LEFT
LOWER

RIGHT
UPPER

RIGHT
LOWER

EXECUTE

ABORT

RETURN

LERT RIGHET
UPPER ~ UPPER
T T
T 1
LEFT. RIGHT
LOWER LOWER
(Ad-size form)

4 - 19
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4,3.3 DEFINE PLOT

BEFINE
PLSE [ _1 T (Key to select the data of the plot., The default values of

o

DATA
ON/OFF

MEMORY
OR/OFF

MARKER
ON/OFF

SCALE
ON/GFF

GRATICULE
ON/OFF

RETHRN

MORE1/2

REFLINE
GN/OFF

TEXT ALL
ON/OFF

LABEL
ON/OFF

RETURN

MOREZ/2

. the following items are all ON.)

" Sets the plot of the measurement DATA waveform data ON/OFF.

" Bets the plot of the memory waveform data ON/OFF.

* Sets the marker symbol ON/OFF.

* Sets the scale display mode ON/OFF, e -

“ Effective only when graticule is

<Scale> <Graticule>

T
Tt
)
H >

Sets the check display mode ON/OFF.

IRRERZRERIRIRG)

LivLRLLIIL
FHAH

H-

indicated in the screen. B

- Returns to the initial menu.

Sets the reference line ON/OFF.
Effective only when reference line is indicated in the
screen.

.. Sets the characters of the setting conditions ON/OFF.

---------

Sets the label ON/OFF.

Returns to the initial menu.

Returns to the first page of the menu.
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4,3.4 CONFIG PLOT
sk
CH1 DATA - Pen to specify the characters related to the CH1 DATA
PEN No, ‘waveform, CH! REF LINE and CH1 and the CH1 marker.
CH1 MEM | ----eeee Pen to specify the CH] memory waveform.
PEN No,
CiH2 DATA ~o-Pen to specify the characters related to the CH2 DATA
PEN No. waveform, CH2 REF LINE and CH2 and the CH2 marker.
CHZ MEM «------Pen to specify the CH2 memory waveform.
PEN No,
SCALE - Pen to specify the scale.
PEN Ko,
LABEL «----Pen to specify the label.
PEN KXo,
RETRRN - Returns to the initial menu.

You can specify the pen of the plotter. This pen value must be within
1 and 15.. The following table lists the default value of each setting:

CH1 DATA PEN | CHi MEM PEN | CH2 DATA PEN | CH2 MEM PEN | SCALE PEN | LABEL PEN
1 3 2 4 5 6
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4.4 Parallel I/0 Functions
The parallel I/0 functions are executed by using the 8-bit I/0
(input/output) ports to communicate with the handler and peripheral
devices.
The communication is performed with the parallel I/0 connector on the rear
panel. Figure 4-5 shows the internal pin assignment of the connector. To
control these I/0 ports, refer to the R4611 programming manual
{Section 5.5).

4.4.1 8-bit Input

To read signals sent from the handler and peripheral devices, use the
"ENTER" statement.

Cperating ENTER statement
ENTER 32;3

This entry fetches the data when DI0O and DI1 of pins 14 and 15 are set
to "1".

4.4.2 8-bit Output

To output signals to the handler and peripheral devices, use the
"OUTPUT" statement.

Operating OUTPUT statement
OUTPUT 32;2

This entry sets DO1 of pin 3 to "1".
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Signal b, yo.
name
-GND 24
23
22
DI 7 21
DI 6 20
DI 5 19
DI 4 18
BI 3 l?
DI 2 16
oI 15
DI 0 14
GND 13

DO 7 to D 0 :
DI 7 to DI 0:

9

T

/
\

/
3

AR
ORUDNEUORBER

]

8

Pin No. iigzal
12 | eno
1
10
9 B0 7

8 Do 6
7 D0 5
6 DO 4
5 B0 3
4 Do 2
3 B0 1
2 )
1 GND

Qutput (DO 7 is MSB and DO 0 is LSB.)
Input (SI 7 is MSB and PI 0 is LSB.)

Notes: DO 7 to DO 0 correspond to the output equivalent to the TTL

Figure 4-2 Connector Internal Pin Assignment and Signals

74LS series (including 100 § protection resistance).

DI 7 to DI 0 correspond to the input equivalent to the TTL 74LS
series (including 10 kR pull-up resistance).

4 - 23
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4.5 R5-232C

Besides the GPIB interface, the R4611 is provided with the RS5~232C
interface as standard. Thus, the R4611 permits outputting the data
communication with host CPUs and pattern programs to the RS-232C printer.

The RS-232C interface features the mechanical and electrical

characteristics of the interface between the data terminals and data

communication units standardized by the Electric Industry Association in

the United States (EIA). PFor details, refer to the specifications of EIA,
4.5.1 Connector and Signal List

{1) Connector: 25-pin D-subconnector (male type)

Signal list

Pin No. | Signal Meaning

1 FG Safety ground

2 TxD Sending data

3 RxD Receiving data

4 RTS Sending request

5 CTS Sending enable

6 DSR Data set ready

7 5G Signal ground
20 DTR Data terminal ready

TxD, RTS and DTR are sent at SN75188N (power supply +12 V), and RxD,
CTS and DSR are received at SN757189AN.

4.5.2 Printer Output
This section describes the data output to the RS~232C printer.

You can print data by using the R4611 in both the LPRINT format and
the LLIST format.

LLIST : Outputs the basic program to the printer.
LPRINT: OQutputs the data of the characteristics, numerals and
variables. )

Recommended device type
Device supplied by EPSON Co., Ltd.

- Printer
FP-80 series or equivalent one
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- Interface
8148 (intelligent serial interface)
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4.6 Functions Keys

The function keys on the left side of the R4611 display are used to
execute the previously created programs.

These keys are allocated as follows, The function caused by pressing each
key varies with the specified mode:

In the editor mode, the keys are all invalidated.

RUN

CAT

LIST

CONT

LOAD

CLsS

STOP

Note 13

Note 2:

[Measurement screen] [Command line] [Program execution]
RUN RUN ON KEY1 (Note 1)
Not function. CAT ON KEY2

Not function. LIST ON KEY3

CONT . CONT ON KEY4

Not function. LOAD (Note 2) ON KEY5

Not function, CLS ON KEY6

STOP STOP STOR

An interruption occurs when this key is pressed during program
execution. You can number each interruption from 1 to 6 and
the specified interruption number corresponds to the key
number and the number of the BASIC command "ON KEY". (Refer
to the R4611 programming manual (Section 4.4).)
buring program execution, function keys "F1" to "Fé6" have the
same functions as saftware keys "1" to "6".
Executing LOAD requires selecting a filename. To do this, use
the rotary encoder, shift (T |}, UNLIT deg keys.
{The next page shows the LOAD examples.)
CAT can list up the menu of all files saved in a floppy disk.
LOAD can function only for the BASIC type file.
To recall the setting data, depress RECALL key.

(LOAD examples are shown as follows.)
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<LOAD examples>

(1) Pressing keys 2 and CAT displays all files in the disk.

[COMMAD] € sorseensccnnseea > 97 ) Doiig
<< Entry File Secto Byte Grbup >>

1. -ABC2_30 4 1820 BASIC

2. TRIANGL 5 2086 BASIC

3. RUNNING_TEST 1. 294 BASIC

4. PAGING 1 126 BASIC

5. ASCil 1 232 BASIC

6. FILE_1 22 10952 SYSTEM
»

{2) Pressing keys 5 and LOAD changes the screen as follows:

Entry = 1

[CUMMAB]  eresrvassssnsece B (

?)

B LOAD “ABC2 30°

The number on the upper lef* corresponds to the number displayed on
the left of the screen by using the "CAT" command.

file.
press the UNIT deg key.

Rotary encoder and shift keys (7 1y ... Used to select files.
... Used to start the LOAD

UNIT deg key

4 - 27
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Use it tc select a
Display the file to be loaded by using the rotary encoder and

This starts the LOAD operation.
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4.7 Video Plotter Output

You can output the waveforms on the screen to the video plotter by using
the video output on the R4611 rear panel.

To connect R4611 to the video plotter, use the cable exclusively. The
video plotter output uses separate signals. The pin numbers and signals
of the connector (8-pin DIN connector) are as follows:

Pin No. Signal

V SYNC. (Pogitive)

EXT CLOCK (IGM)
SEPARATE VIDEO (Positive)

GND
HSYNC (Positive)

W~ bW N =

The recommended video plotter is VP-45 (supplied by SEIKO Co., Ltd.)
The following shows how to set each switch and volume used with VP-45:

<Setting on lower portion of front panel>

Do @ © @ @ ghHTH:
GAIN  SLICE  H-EXP MAIN FINE 'm g_ft_iilaé
 LEVEL-1 V-POSITION Coeex
© ® ® @™ ® © QO
v SLICE BUZZ CLK. LENGTK H-HOLD  COMP SEP.
LEVEL-2 PHASE  (H)
Lower portion QDD-EVEN ADJ
of front panel
NOTE

To set SLICE LEVEL-2, CLK PHASE and SEP, perform minor adjustment for egach
product to be used.
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<Setting DIP Switches on Rear Panel>

oN

sy —
BYT, o=

(—)
-
o=
e
-
SEP. o
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4.8 Special Functions ({f}

The special function keys are used for seldom used debug function,
switching ON/OFF of marker point count display and others.

MKR POINT
0N / OFF

DEBUG
MODE

Selects the display or no diéplay of the number of

. active marker points in the active area.

When this switch is turned on, the active marker
position is shown in® the active area by using the number
of points in the active marker or gelta marker

display mode. (In the compensate mode, the number of

peints for 1201 is shown,)

. Display in active area

<MKR POINT OFF>

MARKER 1
150 000 000. 00kz
-10. 000dB

<MKR POINT ON>

MARKER 1
150 000 000. 00Kz (150 1
-10. 000dB

- Checks the R4611 system operation.

{For maintenance only)
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5. INSPECTION AND MAINTENANCE

Inspection and Brief Diagnosis

If any problem occurs on the R4611, verify the following inspection items

before requesting repairs:

When problems cannot be solved despite the

inspection, contact our sales division nearest your place of business.
The addresses and telephone numbers of the sales divisions are listed at
We will charge for actions with respect to
problems associated with the following inspection items:

the end of this manual.

Table 5-1

Inspection Items

Condition

Cause

Action taken

R4611 cannot be powered.
(The LED on the panel

does not come on or the
fan motor does not rotate.}

The power cable has
not been completely
inserted into the
connector.

Disconnect the power supply

and re-insert the power
cable.

Disconnection of the
power fuse

Exchange the power fuse.

Though the LED on the panel
lights, the data such as
the scale characters is not

displayed on the screen.

The display intensity
has been set too low.

st MORE2/3 (], .-
INTENSITY (], E}]
Adjust the intensity by
pressing these keys.

The normal waveform does
not appear.

The selected input is
different from that
used for the measure-
ment.

Correct the input to the
selected level and re-start
the measurement.

All keys are disabled.

The GPIB remote

control mode has been
set.

Stop the program execution
and press the LOCAL key.
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5.2 R4611 Storage and Transportation

5.2.1

5.2.3

@
®

Storing the R4611

The R4611 must be stored at temperatures between -20°C to +60°cC.
When the R4611 will not be used for a long period, wrap it with a
plastic cover or store it in the carbon box and keep it in a dry
location not exposed to direct sunshine.

Cleaning CRT Display Filter

Regularly clean the filter protecting the CRT display with a soft
cloth soaked in alcohol. Do not soak the cloth with a liquid other
than alcohol.

Cleaning CRT Display

Clean the surface of the CRT display filter. If there is any soil

inside the filter or on the surface of the CRT display, remove the
bezel, using the following procedure, and clean with a soft cloth
soaked in alcohol:

Remove the belt cover with a standard-type screw driver.

Remove two screws on the bezel.

Belt cover

O200888

Bezel

Figure 5-1 Removing CRT Filter
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NOTE

To conserve and clean this unit, do not use a solvent that degenerate
prastics (ex. organic solvent such as benzene, toluene, and acetcne).

5.2.4 Transporting R4611
To transport the R4611, use the packing material which came with the
unit or the equivalent. If you have lost the material, use a carbon
box 5~-mm or more in thickness. After wrapping the R4611 in cushioning
material, store it in the box and fasten the box with the packing rope.

Insert the yvellow floppy disk into the floppy disk drive.

Otherwise, the floppy disk drive may be damaged because of vibration.
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6. PERFORMANCE

- Measure functions

Ratio of amplitude
Phase :

Group delay time
Absolute amplitude

A/R, B/R, A/B (dB, linear ratio)
¢ (deg)

r

R, A&, B, (Vl dBm)

T TEETEE )

(Signal source)

- Frequency
Range : 10 Hz to 300 MHz
Resolution : 10 MHz
Accuracy : 45 x 10_7/week, +2 x 10_6/0°C to 40°¢C

- Output level

Range + +20.0 dBm to —-64.9 4Bm
Resolution : 0.1 dB
Accuracy : #1.0 d8 (at 0 dBm, 10 MHz)

Add whichever is higher, +0.02 d4B/dB or 0.2 dB
1.5 dBp~p (-40 dBm or more)
2.0 dBp-p (-40 dBm or less)
Cutput impedance + 50 Q
Return loss; 20 dB or more {at +10 dBm or less}
13 dB or more (at +10.1 dBm or

Flatness:

less)
- S8ignal purity
High-frequency strain : £-30 dB or less (at +15 dBm or less)
Non~high frequency : Whichever is higher, <-35 dBc or -70 dBm

spurious {at <150 MHz,<+15 dBm)
Whichever is higher, <-30 dBc or -70 dBm
(at2150 MHz,2+15 dBm)

Phase noise < =75 dBc/Hz (10 kHz offset)

"

~ Sweep functions
Sweep parameter : Frequency, Signal level
Maximum sweep range : Frequency; 10 Hz to 300 MHz
: Signal level; -64.9 dBm to +20 dBm
(But, fregquency of more than 10 kHz is fixed)

Range setting : Start/stop or center/span

Sweep type : Sweep of linear and variable parts {(only
amplitude sweep)

Sweep trigger : Repeat, single, manual, EXT

Sweep mode : Dual and alternate sweeps of 2 ch

Sweep rate : 1 ms/1 point

Number of measuring point:
3, 6, 11, 2%, 5%, 101, 201, 301, 601, 120t
points

(Up to 601 points for indication)
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— Output type

Output : Single, dual type
{(an internal splitter is used for dual type)
Connector 50 {3, BNC

Internal power splitter:
Insertion loss; 6 dB
Output tracking; < 0.1 aB, <1° (
<0.2 4B, <1° {
Equivalent output SWR; <1.1

2~49.9 dBm)
£-50.0 dBm)

{Analyzer)
— Input characteristics

Input terminal
Input impedance

3 channels (Rch, Ach, Bch)
50 Q, 1 MQ/20PF or less

Return loss; 25 dB or more
Connector; 50 {3, BNC

Maximum input level

e

Attenuator 0 4dB | Attenuator 20 4B

50 Q
1 MQ

-20 dBm
22.4 mv

0 dBm
224 mv

50 Q; +23 dBm or 0 V d.c.

1MR; 3V rms or 0 V d.c.

95 dB or more (during input)

1 kHz to 10 Hz (Variable at 1 and 3 steps)

Input breakdown level :

Cross—talk
Resclution bandwidth
Noise floor

.

Attenuator 0 dB (Maximum Attenuator 20 dB {Maximum
Resolution|Minimum input level: =20 dBm) input level: -20 dBm}

bandwidth {frequency | Minimum frequency| 30 kHz to jMinimum freguency|30 kHz to

300 MHz 300 MHz
10 Hz 100 Hz -115 dBm -130 dBm -95 dBm -110 dBm
100 Hz 500 Hz -110 dBm -125 dBm -390 dBm -105 dBm
1 kHz 5 kHz =100 dBm ~115 dBm -80 dBm -95 dBm
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Automatic offset correction:

- Amplitude characteristic
Measuring range :

Amplitude resolution :
Accuracy

Frequency response :

Specific measurement (A/R, B/R; A/B):

Dynamic accuracy :

- Phase characteristic
Specific measurement :

Measuring range :
Phase resolution :
Accuracy :
Frequency response :

Normalize function; Removal of fregquency
characteristic in measurement system
Electrical length correction; Equivalent
electric length or delay time can be added to
measured phase and group delay time.

Range; -3 x 108 m to +3 x 108 m or +1 s to

-1 s

Absolute amplitude; ATT

ATT

Amplitude ratio; 0 +130
0.001 &B
(At 10 MHz, 25°C +5°C, and maximum input

level)

0 ds ~20 dBm to
-130 4Bm

20 dB 0 dBm to
-110 dBm

dBm

Absolute value measurement (R, A, B); +0.5 dB
Specific measurement {(A/R, B/R, BA/B; +0.5 dB
When 50 Q impedance is input

Absolute value measurement (R, A, B)

1 dBpp (10 Hz to 100 MHz)

2 dBpp (100 MHz to 300 MHz)

™ @ input; 1.5 dBpp (10 Hz to 100 MHz)

50 1 input;

{when damping quantity is the same)
50 @ input; 0.5 dBpp

1 MQ input;

0 to =10
-10 to =50
-50 to -60
-60 to ~70
=70 to -BO
-80 to -90

1.5 dBpp

1.0 dBpp
dB  +0.04
dB  +0.02
dB  +0.05
dB  +0.15
dB  +0.40
dB  +0.80

(10 Hz to 100 MHz)
(100 MHz to 300 MHz)
{10 Hz to 100 MHz)

dB
de
dB
dB
dB
dB

Effective for (A/R, B/R A/B)
+180c {Long display function enables
continuous display.}

0.010

+29 (At 10 MHz, 25°C + 5°C, and maximum
input lével)
(When damping gquantity is the same)

50 @ input; 5° pp (10 Hz to 100 MHz)
15¢ pp (100 MHz to 300 MHz)
1 MQ input; 10° pp (10 Hz to 100 MHz)
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Dynamic accuracy : 0 to -10 dB  +0.40
. —-10 to ~50 4B +0.20

-50 to —-60 4B +0.50

-60 to =70 dB +i.50

-70 to -80 dB +4.00

-80 to ~90 dB +8,00

~ Characteristic of group delay time (effective for linear frequency
sweep, specific measurement, and 50 © Input)

Range : Solved by the following expression
T=—A_L
360 x A
A% Phase
Af Aperture fregquency (Hz)
Measuring range : 1 ps to 250 s
Group delay time resolution:
1 ps
Aperture frequency : Equivalent to Af, and can be set from

100/ (SWEEP POINT-1) x 2% to 100% of
frequency span with resolution of
100/ (SWEEP POINTT-1) x 2%,
Accuracy : —-Phase accuracy
360 x aperture frequency (Hz)

(Display)

- Display
CRT ¢ 7-inch monochromatic raster scan system
Resolution : 800 x 512 dots

Right-angle log, linear cocordinate, polar
coordinate, Smith chart (2, Y)

Display mode

- Display controel
CRT format

bouble display of single and 2 channels,
enlarged scale display, 2 channel separate
display

Measuring condition display:

Display of Start/stop, center/span, scale/DIV,
standard level, marker value, soft key
function, warning message, etc.

Up to 45 characters can be input.

CRT brightness can be adjusted

Label
Brightness
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{Others)

- Marker function
Correction marker : Two modes, displaying data at measured
frequency points to read a marker point and
displaying values solved with interpclation at
proper frequency.

Multiple marker : 10 markers independent of channels
respectively.

Marker track : Marker search operates track function each
sSweep.

Marker couple : Channel markers can be set as both combined or

independent types.
Designated block analysis: .
Enables marker search of blocks specified by a

. . A marker.
Target research : Enables searches of bandwidth at KdB DOWN
point, solution of Q, phase zero degree, and +
X degree.
MKT -+ : MEKR -+ reference value, MEKR + START, MKR -

STOP, MKR = CENTER, MKR = SPAN
MKR search _ : MAX search, MIN search, NEXT MAX search
MKR/AMKR _ t Solution of Amarker mode, ripple value

- System function

— Error corrective function

Normalize : Correction of frequency response (both
amplitude and phase) for transmission
measurement.

1 port calibration : Correction of bridge direction for measuring

reflection, frequency response, and errors by
source match. Correction of error requires
short, open, and load.

Data averaging : Data {(vector value) is averaged every sweep.
An averaging factor can be set, ranging from 2
to 128,
- Instrument state function
Save/recall : Using a save key, the system settings can be

stored in a floppy disk. Stored settings can
be recalled using a recall key. Settings
contain setting conditions, limit lines, and
indication label. With the help of power~off
saving function, the system is set to state
directly before power-cff when the power is on.
Data save/data recall : Using a standard floppy disk, several kinds of
data (RAM data and CAL data) can be stored.
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- Connection to external equipment

COPY : Using GPIB, a compatible digital plotter and
printer, printouts such as graphic hard copy
and a data list can be output from the main
unit without an external controller.

Output signal for a video plotter:
Separate signal

GPIB data output remote control

8 bit input/output : TTL level

RS232C : Serial output conforms to RS232C

- Programming function

Built-in BASIC controller function:
With built-in controller function, this main
unit and other instrumentation equipped with
the GPIB interface function can be controlled
by the program prepared using the main unit.

Built~in FDD function : Disk capacity; 1M byte (for unformat)

' ; 750K bytes (for format)

Type of media; 3.5 inch double-side
double~density '

Built-in Function : Maximum value (response);
MAX (Starting point, end point, measuring
channel)

Maximum value (frequency);

FMAX—({Starting point, end point, measuring
channel)

Minimum value (response)};

MIN (Starting point, end point, measuring
channel) .

Minimum value (frequency);

FMIN (Starting point, end point, measuring
channel)

Bandwidth; BND .(Specified measured value,
specified damping quantity)

Cut-off frequency (low limit value);

BNDL (Specified measured value, specified
damping quantity)

Cut-off frequency (high limit value);

BNDH (Specified measured value, specified
damping quantity)

Ripple 1; RPL 1 (Starting peoint, and point,
differential coefficient X differential
coefficient ¥, measuring channel)

Ripple 2; RPL 2 (Starting point, and point,
differential coefficient X differential
coefficient ¥, measuring channel)
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Ripple 3; RPL 3 (Starting point, and point,
differential coefficient X differential
coefficient ¥, measuring channel)

Maximum value (N, response value);

VRPLHN (N maximum value specification,
measuring channel)

Maximum value (N, frequency value};

FRPLHN (N maximum value specification,
measuring channel)

Minimum value (N, response value);

VRPLLN (N maximum value specification,
measuring channel}

Minimum value (N, frequency wvalue);

FPPLLN (N maximum value specification,
measuring channel}

Limit test 1; LMTUL 1 (Uninspected data, upper
limit walue, lower limit wvalue)

Limit test 2; IMTUL 2 (Uninspected data, upper
limit value, lower limit value)}

Measuring point; POINT 1 (Specified measuring
peint, measuring channel)

Measuring response value; VALUE (Specified
frequency, measuring channel)

Corrective measuring response value;

CVALUE (Specified measuring point, measuring
channel)

— General specification
External trigger : BNC, TTL level, LOW enable
External reference frequency input:
Frequency; 1, 2, 5, 10 MHz
Connector; BNC

Input level range; 0 to 20 dBm
Reference frequency output:

Frequency; 10 MHz 0 dBm or more
Connector; BNC
Using range : FDD in use; +5°C to 40°C, 85% or less
FDD unused; 0°C to 40°C, 85% or less
-20°C to 60°C
100, 120, 220, 240 V +10%
48 Hz to 66 Hz
330 VA or less
Qutside dimension : Abopt 424 (W) x 220 (H) x 500 (D) mm
Weight About 30 kg or less ‘

Storing range
Power
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7. EXPLANATION OF OPERATION

EXPLANATION OF OPERATION
Figure 7-1 shows the outline of R4611 block diagram.
<Source>

10 Hz to 300 MHz ocutput signals synthesized, 400.25 MHz to 780.25 MHz

synthesizer and 480.25 MHz fixed oscillator output signals are output from
OUTPUT t or OUTPUT 2,

<Receiver >

Input signals at 10 Hz to 300 MHz are converted to 1st IF signal at

250 MHz with a 71st mixer, and are output to a 2nd mixer. The 1st IF
signal is converted to a 2nd IF signal at 10 kHz with the 2nd mixer, and
is output to S/H & A/D circuits. Data converted into A/D is processed

under high speed in DSP, and is synthesized to a video signal in a display
circuit, then is displayed on the CRT.

BDISPLAY CRT UNIT

DISP.CPU

o, - [:: )
R O———+4 Structure is same to B _._ CRT DRIVER
A o———44 Structure is same to B

250iHz 10KHz [£/H
INPUT v
B o—) —%) S =
CIRCUIT T
ASD
ZA0KHZ
0, 5MHz

§

300. 25MHiz

- —(JPARALLEL I/0
key| | MAIN|]| 170 .
—ORs232¢

GQE C)dsn“ﬁ: cru cry P—

480. 25MHz

69 S FPI FDD

T80, 25MH=

. _-———O -
oureuTt OjoUTPUT < éég () 80, 25MHzZ KEYBOARD
O .

0UTPUT2[ CIRCUIT

O

Figure 7-1 Outline of R4611 Block Diagram
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APPENDIX

A.1 Soft Key Menus

ALl

A12

A.1 Soft Key Menus

[ GGt 00

o00ogocon

| S

—

[AGIITECT] MEtwol AKALYRIA

andd

©

LHH

0OF o}

04

B O

.

(on forn o [ w

O -G EBIE T

L

e

v

Ominee Cirames Cisanes |-

A L3
.

| A1

(. 1.5

p—

s d@lil=}

A.1.1 MEASUREMENT

(1) INPUT MEAS

e Standard R4611

T
HEAS

—

A/R

B/R

A/B

PARAMETER
CONVERT

7 (RERL)
Y (REFL)

0Fe

20
VALUE

RETURN

o o o o o o o

o 0 0 0o 0O 0 G

® R4611 with S-parameter

iy
K

ur ‘
i —) 3
s11 (/R | O AR |0
REFL FWD
s21 (8/%) | O B/k |
TRNS FHD
s12 (W | 3 A8 | O
TRNS REV :
s22 (83/0) | O RO
~ REFL REV .
0 A g
PARAMETER | (] — B |0
CONVERT
MORE 1/2 | () MORE 2/2 | )
z(REFL) |
1(REFL) | (O
R | (]
0
EI,
210 10
VALUE
RETURN | [
A-1
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A.1 Soft Key Menus

(2) FORMAT
[

LOG WAG
PHASE
DELAY
SMITH

(R+jX)

SMITH
(6+3B)
POLAR

MORE 1/2

LIN MAG

REAL
IMAG
PHASE

(~o0, +02)

MORE 2/2

—il

c o o o 0 0O O

o o o o o o 4.
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(3) SCALE REF

e When FORMAT is LOG MAG, PHASE, or DELAY:

el .
BF | —
AUTOD
SCALE

/01Y
REF VALUE
REF

POSITION

REF LINE
ON/OFF

UP SCALE
ON/OFF

o o O 0O O O O

e When FORMAT is SMITH or ROLAR:

LE
o],

AUT0 [ ()

SCALE
0
F.SCALE | ()

YALUE
O

D .

P SCALE | [}

ON/OFF
0
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(4) DISP
=] —. i
DISP .
|
DUAL CH | (] SPLIT | (] INTENSITY |
ON/OFF ON/OFF
PISPLAY: | [ 0O 0
DATA
O O O
DATA AND | (] O O
HEMORY
DATA/NEMD | (] GRATICHLE | [ 0
ON/OFF ON/ORF
DATA— | () LABEL | [} — " REAL TIME | ()
MEHORY cLOCK
MORE 1/3 [ (O — MORE 273 | (0 ——;f MORE 3/3 |0
3
/
SELECT | (O R, 7. C. 0O — COYEAR | (D
LETTER DATA SET
SPACE | (] 30 sec 0 MONTH | ()
ADJUST
BACK | [ 0 pAY | (O
SPACE |
CURSOR | (] 0 WEEK | [
CURSOR | [] 0 nour | O3
CLEAR | (3 0 MINUTE | ()
LABEL
RETURN | (] — RETURN | (O RETURN | [
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R4611
NETWORK ANALYZER
INSTRUCTION MANUAL

A.1 Soft Key Menus

A.,1.2 SOURCE

(1) MENU WENU
—
ouTPUT 1 |0
outeuT 2 | O
outPuT | O
LEVEL
a
F.ST SIZE | ()
AUTO/MNL
a
MORE 1/2 | O3
0
FREQ | (3
STEP SIZB
O
O
0
O
MORE 2/2 | QO —1
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(2) SWEEP

)

TIME
TYPR
POINTS
TRIGGER
MODE

RESTART

J
l\
| J 1 ]
0 SWP TINE | [ coupLE i | (O LEVEL | (] SEG N0 | (] sTART ()
ON/DFR |- SWEEP LEVEL
0O in| LIN FERQ | O W |O— | SEG START | (O sToP | (0
: LEVEL
O 0 LOG FREQ | [] 0 SEG STOP |3 FULL | O
' USR SWEEP LEVBL SWP
| CLEAR |
0> 4 PART SWP | (] EDIT | — ALL SE& [ (] 0
~ ON/OFR USR SEEP
[]75—)— 0 EDIT 0 -
| PART SWP O a U
O | 0 RETURN | RETURN | ) ] O
0l RETURN | (] MORE 1/2 | (] —— MORE 2/2 | (O RETURN | RETURN | [
1200 |0 51 Q INTERRAL | ) CONTINGE | ) 86 1O | i FREQ
601 10 21 |0 LINE | (] SINGLE | SEG START |[]
301 O 11 0O EXTERNAL | (] nod | (O SEG sTOP | [
201 0 ] O O 0 SEG FREQ | (]
101 O 3 0O O 0 SEG POINT | (O
RETURN | [ RETURN | () 0 0 CLEAR |
' - ALL SEG
MORE 1/2 | O — MORE 2/2 | O3 RETURN | (] RETURN | (J RETURN | ) RETURN
A-6

o o o o 0o O o
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A.1,3 RECEIVER

(1) IMP/ATT

IMP/ATT

C:l:l
R50 €

0dB/20dB

AS0Q
0dB/204B

B30 %
0dB/20dB

RIMGQ
0dB/20dB

ALME
0dB/20dB

BIM &
0dB/20dB

CLEAR
TRIP

o O 0 0O O o 0O

(2) RESOLN BW

REE,.j. o
1Khz | O

300 |

101 | QO
300 |0

100 |

~ —

—|d
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A.1.4 MARKER
{1) MKR A MKR

e When FORMAT is not SMITH or POLAR:

mEr Amre
(. ' _ _ .
1 1 I S 1 [ ] ] J———l -
‘! . . N
MARKER | () — MARKER | ) HARKER | (O MARKER | ] AREF=MKR | (] ARIPPLE 1 (O FIXER MKR | (] FIXED MKR | ]
NUMBER N 1 5 9 ' POSITION | . FREQUENCY
MARKER | (O MARKER | [ MARKER | O HARKER 1 (J A REF= 0 ——% aRieeLE 2 | ()  AREP= 0 FIXED HKR | (]
‘ALL ORF 2 6 10 ACT MKR FIXED MKR VALUE
LR - .
ANDDE | (] — MARKER | [] MARKER | (] 0 - OREF= 0 ax |0 a FIXED MW= (]
MENY 3 7 REF, POSN |~ ' ACTM POSN |
1 . . *+2%3
MKR 0 HARKER | O MARKER | (O O ARIPPLE | (O — ay |0 0 0
CMP/UNCMP | 4 8
L2 . .
e | O MARKER | () MARKER | ] MARKER | () AMODE OFF | (] Aax-MIN | a U
CPL/UNCPL | OFF OFF OFF -
1 . ’ . - : . - .
PART ANAL | (O RETURN | () RETURN D%— RETURN | (O — RETURN | (O — ARIPPLE | (O RETURN | (O — O
ON/OFF ’ OFF |-
) . : ) _ - “ 244 :
O MORE 1/3 | (] MORE 2/3 | (O — (MORE 3/3 (O MORE 1/2 {09 - RETURN {00 | MORE 272 | (O % RETURN | (] -
T T~ ] ' : Wdf’“\\ ' ' AT TN ”}
T : ' : ) ' -
A L
Pl e Vil N V"
by
— _ =
COMPARE | [] coupaRe | O CONPARE | O3 : ACT MKR | () ACT MKR | ]
MARKER 1 MARKER 5§ 3 MARKER 8 1 6
COMPARE | [ COMPARE | [ coupaRe | D) ACT MKR | O ACT MKR | (O
MARKER 2 MARKER 6 MARKER10 2 7
COMPARE ([ COMPARE | O D ACT MKR | (] ACT-MKR | [
MARKER 3 MARKER T 3 8 -
. 7 ) H i l d t C S ep.
COMPARE 0 COMPARE . | (] 0 ACT KR | () ACT KR | O %1: Not displayed at Cw Sweep
MARKER 4 MARKER 8 _ | 4 | 9 +2: Not displayed at Level Sweep.
ACT MER | (] % ACT MKR | () —>} ACT ukR 103 —} ~AcT MKR | O ACT KR | (O *3: Not displayed when block is not
NUKBER "NUMBER | NUMBER 5 10 specified by AMODE and FORMAT is
' : t LOG MAG or G. DELAY,
RETURN | (] ~ RETURN | (] — RETURN | (O — RETURN | (] RETURN | (] — "o
K | : *4: Not displayed when FORMAT is not
, : . LOG MAG.
MORE 1/3 | [ — MORE 2/3 | [0 — MORE 3/3 | (1 —k MORE 1/2 | (O — MORE 272 | (T
: : TN _l
I
. A -8
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e When FORMAT is SMITH or POLAR:

mur 4 uxx
Ca | -
el | .
MARKER E] ——t HARKER D MARKER D MARKER [:] A REF=MKR D LIN MKR D
NUMBER | 5 9
MARKER | (O HARKER E] MARKER D MARKER D A REF= D — LOG MKR E]
ALL OFF 2 6 10 ACT MKR
»1
AMDDE (O — MARKER [ (O MARKER | O O D Re/Im MKR O
MENU 3 1
. .1 . : .

MKR g MARKER | O MARKER | O ‘ R+i% MKR
CMP/UNCMP 4 8 U U [3
1+2 - . ) L]

HKR D MARKER D MARKER [:| MARKER D ANODE OFR | (] G+jB MKR D
CPL/UNCPL OFF - QFF " OFF ' .
LR . _ : - ’ w4
PART ANAL" D RETURN D -%— _ RETURN D % RETURN [:| — RETURN { (O~ 20 VALUE D
ON/OFF : .
s
SMITH MKR D MORE 1/3 D — MORE 2/3 D — MORE 3/3 D | D RETURN I:]
MENU ' ' ]
2T VB
™ T
T T Val N
1 —
B —> : -t .
COMPARE D COMPARE D COMPARE D ACT MKR D ACT MXR D
MARKER 1 MARKER § MARKER 9 3 1 b .
COMPARE [] COMPARE []' COMPARE E] ACT MKR ,E] ACT MKR E]
MARKER 2 MARKER © MARKER10 2 7 :
COMPARE E] COMPARE D D ACT MKR D ACT MKR D
MARKER 3 _ MARKER 7 3 3
COMPARE D COMPARE E] O ACT MKR D ACT MKR [:]
MARKER 4 MARKER § _ . 4 9
ACT MKR D é\ ACT MKR D % ACT MKR D %— ACT MKR D ACT MKR D
NUMBER NUMBER . NUMBER 5 _ 10 .
RETURN E]-r— RETURN [J — RETURN | [ — RETURN '[j —fah RETURN E] ——
7 HURE 1/3 D > MORE 2/3 D — MORE 3/3 D MORE 1/2 D—' MORE 2/2 D
—1\ TN —]
[

Not displayed at Cw Sweep.

1%13
*2: Not displayed at Level Sweep.
4 SHMITH MKR
*3: When FORMAT is SMITH, MENU
is displayed.
When FORMAT is POLAR, | TOLAE 4¥®
is displayed.
*4: Not displayed when FORMAT is
POLAR. ’ ‘
A-9
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e When parameter or conversion is ON:

Mxe dmuxr
(N —1 , _ .
' .
L L ] 1 L )
) L H ‘=
MARKER | (J — KARKER | () MARKER | [] MARS_ER 0 AREF=HKR | (] DEFAULT [
NUMBER 1 5 |
MARKER | (O MARKER | (] MARKER | (] ”“{g“ O A REF= . 0 LIN MER | (]
ALL OFF 2 6 ACT MXR
41 .
ANDDE | O — MARKER | D) MARKER | [ O O Re/lm MKR | (]
MENU 3 7
L *3
MKR 0 MARKER | [ MARKER | () O a Lorc |[]
CMP/UNCMP 4 8 ON/OFE
vz ‘ : . ) _ .
MKR 0 HARKER | O MARKER | (] MARKER | [ AN0DE OFF | () 20 VALIE | (O
CPL/UNCPL ORF OFF ORF
'y _ ' :
PART ANAL | [} RETURN | (O RETURN | (O %— RETURN | O —  RETORN - [ O
~ DN/OFF - ,
COMORE 172 | (3 oRe 173 10 WORE 2/3 | (O — MORE 3/3 [1} it MORE 272 | )
S s b NI Pl
M~ — AT
. T AT e
I
| - | N A
COMPARE | (] COHPARE | () CoMPARE | O3 ACT MKR | O ACT MKR | [
MARKER 1 WARKER 5 MARKER 9 1 6
coMPARE | () COKPARE | (] coupare [ (0 ACT MKR { (O ACT MKR | (O
MARKER 2 MARKER 6 HARKER1D- 2" 7
COMPARE | (] couPARE | (J 0 ACT MkR | O ACT MKR | O
MARKER 3 | MARKER 7 3 8
COMPARE | [ cowpARE [ O AcT HKR 1 (] ACT MKR | (]
MARKER 4 | MARKER 8 4 9
ACT KR | (3 A> ACT MKR | () \\ act ukr | O —} ACT HER | (O ACT MKR 1§ (]
NUMBER NOMBER j K NUMBER 5 . 10
RETURN | [ — RETURN | (O ReTURN |0 — RETURK | (O é’ RETURN | (0 —
MORE 1/3 1) ——} MBRE 2/3 | [ — koRe 3/3 | U I KORE 1/2 | (O — MORE 2/2 | (3 —1
7T
{

*#1: Not displayed at Cw Sweep.
*2: Not displayed at Level Sweep.
*3; Not displayed at DEFAULT.
A - 10

Sep 20/88




NETWORK ANALYZER
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A.1 Soft RKey Menus

(2) MKR SRCH

® When FORMAT is LOG MAG:

HMER SRCH

(.

! ] o
MAX 1 () A REF=MAX | (] —e -3d8 | (0
SEARCH
MIY | A REF= ] ~—s -6dB 1 [
SEARCH REF. POSN
w2
TARGET | —o AREF=MKR | —e - -60d8 | [
SEARCH
SEARCH 1 (J AREF=C.F | — -=XdB { (]
OFF
TRACKING | ] XdB DowN § 3 LEFT | (O
ON/OFF ' IN/00UT SEARCH
PART ANAL | O FLTR ANAL {1 [] RIGHT | (]
ON/OFF ON/OFF SEARCH
* 2
MORE 172 | (O —1 RETURN 10 RETURN | (O —]
TN I
NEXT MAX | (O
SEARCH
NEXT MIN | (O
SEARCH
AY []
AY D MKR SRCH
*1: wWhen [__] key is depressed at Cw
Sweep, menu is not displayed.
U
*2: Not displayed at Level Sweep.
MaRE 272 (1 —1
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e When FORMAT is PHASE or PHASE (-, +«}:

MKR SRCH
Cd—
1 _”-‘L —"’——j}
ZERO PH | (O 0 3 O
SEARCH
O A RER= 0 — +6° O
ZERO PR
*2 X
TARGET |(J —= ARER=MKR | (] — =¥ !
SEARCH
SEARCH { (O ] O
OFF ‘
TRACKING | (O 0 LEFT [ (O
ON/QFE SEARCH
PART ANAL | (O O RIGHT | (J
ON/OFE SEARCH
3
MOREL/2 | 3 hl ~RETURN | [ RETURN | () —l
TN :}\\
MAX 13
SEARCH
MIN [
SEARCH
0
MKR SRCH
*1: When [ 7] Kkey is depressed at Cw
0 Sweep, menu is not displayed.
.*2: Not displayed at Level Sweep.
U *3: Not displayed when FORMAT is PHASE.
0
MORE2/2 | (O
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® When FORMAT is not LOG MAG, PHASE, or PHASE (-, +):

MKR SRHRCH

3
w»t —'1
MAX | [ NEXT MAX | [
SEARCH SEARCH
My | [ NEXT MIN | (]
SEARCH SEARCH
] 2x 100
SEARCH | (O AY | O
OFF
TRACKING | [] 0
ON/OFF
PART ANAL | [ O
ON/ORF
-2
MOREL/2 | (] — MOREZ/Z | [

*1:

*2:

HKR SRCH

When (. key is depressed at Cw Sweep, menu is not
displayed,

Not displayed when FORMAT is not G. DELAY.

A - 13
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(3) MKR -+

® When FORMAT is not LOG MAG or LIN MAG:

MKR

LJ—
J
KARKER — | (] MARKER— | ()
REF. VALUE MENORY
*is2
MARKER — | [ HARKER— | ()
CENTER F. DATA
12
HARKER — | [ MARKER— | (]
START F. ALL DATA
1l a2
MARKER — | [ MARKER 0
STOP F, ALL DATA
*1 %2
MARKER — | [ O
SPAN .
*¥1+3
MARKER — | ) 0
CENT SCAL
w1l #d
MORE 172 | [ —— MoRE 272 | (O

*1: Not displayed at Cw Sweep.

*2: yarker—~ | is displayed at Level Sweep

*3; Not displayed when FORMAT is SMITH or POLAR.

*4: Not displayed when waveform indication is not DATA & MEMORY.
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A.1 Soft Key Menus

® When FORMAT

DATA:

MKR ™

L) ——

is LOG MAG or LIN MAG and waveform indication is only

MARKER —
REF. VALUE
142
MARKER —
CENTER F.
*1%2
HARKER —
START F,
LEE 3
HARKER —
STOP F,

*1%2

A MARKER —

SPAN F.
*¥ie3

MARKER —

CENT SCAL.

MORE 1/2

o 0o 0o o o 4o o

L

AUTO ZOOM

ABTOD ZODM
SPAN

MORE 2/2

o o oo 0o 4o 0O 0O

*1:

*23

*3:

HA
XX

Not displayed at Cw Sweep.

B~ | is displayed at Level Sweep

Not displayed when FORMAT is SMITH or POLAR.

A - 15
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e When FORMAT is LOG MAG or LIN MAG and waveform indication is DATA &

MEMORY :
ﬁnn“’
L3 —
MARKER — [ [ MARKER — | (0 AUTS 200K | (3
REF. VALUE MEMORY
+i42
HARKER — |1 3 MARKER — (0 AUTO Z00M |
CENTER F, DATA SPAN
* 122
MARKER ~ [ (] MARKER — | (3 |
START F. ALL MEM
*1 %2
MARKER — | (O MARKER — [ [J (]
STOP F, ALL DATA
w2
MARKER — | [J O O
SPAN F,
* 1
MARKER — | [ 0 0
CENT SCAL
MORE 1/3 | O — MORE 2/3 | (J -~ MORE 3/3 | T
*1: Not displayed at Cw Sweep.

*2:

MARKER —
KXXXX L.

is displayed at Level Sweep

A - 16
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A.1.5 CAL and AVG

(1) CAL
CAL
U7 ]
NORMALIZE {] : OPEN []
1 PORT | — SHORT | [
FULL CAL
CORRECT [j LOAD []
ON/OFF
E. LENGTH | (] CLEAR | ()
ON/OFF
E.LENGTH | ) DONE | ]
VALUE
0 RETURN | ()
{2) AVG
U 1 :
I
AVG | (O 8§ 103
OFF _
128 |0 4 10
64 | () 2 |0
32 10 O
16 |0 U
MORE 1/2 | (O ——— MORE 2/2 | ) ——

A - 17 Sep 20/88
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A.1.6 GPIB
(1) LOCAL
: LOCAL
0
ol
SYSTEM | [
CONTROL
TALKER | (D
LISTENER
O
GPIB 0 —
ADDRESS
O
0
—
R4611 | (T
PLOTTER | D
a
O
O
RETURN | () —]

A - 18 Sep 20/88






A.1.7 INSTRUMENT STATE

(1) sSavE

SAVE

CLEAR REG | ~]y

] l_l
SAVE REG | (] —1T SAVE

STORE | O —{J
PURGE [ (J —
O
O
INIT DISC | [J —
INT 2
YES
ND

: .
0 NAME
REG 1 REG 1
SAVE [ () NAKE
REG 2 REG 2
SAVE | O NAME
REG 3 | REG 3
savE | (O NAME
REG 4 REG 4
a
NAME REG. | [} —
RETURN | (] RETURN
0 CLEAR | )
REG 1
0 CLEAR | [
| REG 2
o CLEAR { (O
REG 3
10 i CLEAR | [J
! REG 4
0 O
a 0
O RETURN | (]

J
D —4 SELECT
LETTER

D —s BACK
' SPACE
D — CURSOL
El — CURSOL
CLEAR
NAME

O

[] RETURN

O O g o o o o

STORE
FILE 1

STORE
FILE 2

STORE
FILE 3

STORE
FILE 4

DEFINE
STORE

NAME
FILE

RETURN

. !
0 NAME
FILE 1
0 NAME
FILE 2
0 NAME
CFILE 3
0 NANE
FILE 4
D —
0
0 RETURN
RAW ARRAY | ()
ON/OFF
CORR COBF | ()
DN/OFF
DATA ARRAY | 3
ON/OFP
MEM ARRAY |
ON/OFF
O
O
RETURN | ()

]

D —e SELECT

LETTER

0 — BACK

SPACE

0 —¢ CURSOL
o

0 — CURSOL

O CLEAR

NAME

O

0 RETURN

A - 19
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PURGE
FILE 1

PURGE
FILE 2

PHRGE
FILE 3

PURGE
FILE {4

MORE
FILE

RETURN
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(2) RECALL

RECALL

O

]

RECALL

RECALL

RECALL

RECALL

RECALL

POWER OFF

LOAD FILE

FILE 1

FILE 2

FILE 3

FILE 4

RETURN

o o o o o 4o O

o 0o o 0o o o O

A~ 20
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(3) copy

cCoPY

77

I
pLOT [ - PLOTTER .| [
TYPE
O SIZE & O —
LGCATION
0O DEFINE | (] —
| PLOT
0 CONFIG | (] —
PLOT
0 EXECUTE | [
0 ABORT | )
0 RETURN | (]
CH1 DATA | (O WA |0
PEN No, ON/OFF -
cHl kEM | () MEMORY | ()
PEN No. ON/OFF
o2 oaTA | MARKER | [
PEN No. | ON/OFF |
cig uEM | [ SCALE | (]
PEN Mo, ON/OFF
SCALE | SRATICULE | (]
CPEN Mo, | OM/OFF
LABEL | (] RETURN | )
PEN No,
RETURN | (] MOREL/2 1 (0 —

S~

AT
PLOTTER

H
PLOTTER

RETURN

1

REFLINE
ON/DRE

TEXT ALL
ON/DFF

LABEL
ON/OFER

RETURN

MORE2/2

O 0O O 0O o o o

o o o o o 0O 04

1 PICTURE | ]
2 PICTURE | () ——
4 PICTURE { (] —
a
EXECUTE | [
ABORT | )
RETURN | []
LEFT 1 (0 LEFT
UPPER |
LEFT | (O RIGHT
LOWER
RIGHT |
UPPER
RIGHT | (]
LOWER |
BEXECUTE | (] EXECUTE
ABORT | () ABORT
RETURN | (] RETURN

0O o O o O O O

A - 21%
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MKR POINT
0K / OFF

DEBUG
HODE

o O 0O g

O
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1.1 How to Use This Manual

1.

OUTLINE

The purpose of this programming manual is to describe the procedures for
controlling the R4611 Network Analyzer and external peripherals using the
analyzer's GPIB remote control and buit-in BASIC controller functions.

R4611 includes the IEEE standards 488-1978 metering bus GPIB (General
Purpose Interface Bus) as a standard feature to enable remote control by
external controller. &And using the controller functions and functions
included in the built-in BASIC language, device characteristics can be
tested at high speed, and small-scale GPIB systems can be readily
constructed.

How to Use This Manual

This programming manual describes the controller handling procedures, plus
the GPIB remote control operating procedures and BASIC programming for
users who already have a certain amount of knowledge and experience in
programming with the BASIC language.

R4611 can be remote controlled by any of the following three methods.

(:) Remote control by external controller

C) Activation of built-in BASIC programming functions, and exchange data
with an external controller while controlling the analyzer.

C) Activation of built-in BASIC programming functions, and controlling
external devices and the analyzer itself as the GPIB controller.

Method (:) is described in chapter 2, and methods (:) and (:) are covered
in chapters 3, 4, and 5.
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1.2 GPIB Modes

1.2 GPIB Modes
R4611 operates in the following modes.
(1) TALKER/LISTENER Mode

TALKER/LISTENER is the normal mode controlled by external controller.
Data can be exchanged with the external controller while running a

built-in BASIC program.
() Controller Mode

Controller mode enables R4611 measuring functions and external devices
connected to R4611 to be controlled by built-in BASIC programs.

1 - 2% Sep 20/88
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2.1 Outline

REMOTE CONTROL BY GPIB EXTERNAL CONTROLLER
Cutline

GPIB is an interface system designed to connect measuring equipment to the
controller and peripheral devices by simple cable connections. 1In
comparison to more conventional interface systems, GPIB features greater
expandability, plus electrical, mechanical, and functional compatibility
with other equipment and other brands.

The GPIB system includes three roles - controller, TALKER, and LISTENER,
and when controlled by an external GPIB controller, R4611 retains the
TALKER and LISTENER functions.

CAUTION

When a BASIC program is run in TALKER/LISTENER mode, settings cannot

be made by GPIB command from the external controller (due to priority
given to BASIC enter and output commands).

To make settings by GPIB command from external controller, the BASIC

program must first be stopped.
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2.2 GPIB Functions

2.2 GPIB

SH1:
AHI1:
TG :

TEQ:
L4 :

LEQ:
SR1:
RL1:
PPO:
DC1:
DT1
co
Cci
E1l

TN T T T

Functions

Source handshake function

Accept handshake function

Basic TALKER function, serial peolling function, and TALKER function
cancellation by LISTENER designation

No expanded TALKER function

Basic LISTENER function, and LISTENER function cancellation by
TALKER designation

No expanded LISTENER function

Service request function

Remote function, local function, local lockout function

No parallel polling function

Device clear function

Device trigger (when in hold mode)

No controller function {when in TALKER/LISTENER mode)

System controller function {when in controller mode)

Use open collector bus driver
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2.3 GPIB Addressing

2.3 GPIB Addressing
GPIB Handling Procedures

When the LOCAL key is pressed and the GPIB address is selected, the
following soft key menu is displayed.

SYSTEM
CORTROL R4611
TALKER/

LISTENER PLOTTER

GPIB
ADDRESS

o 0o o 0O 44 4

o o O 0O 0O o

|
O

® GPIB address is set when the R4611 key is pressed.
GPIB address can be set to any value from 0 to 30.
Following input of a number by the relevant numeric key, the GPIB
address is set by pressing the deg keys.

e The plotter GPIB address is set by pressing the PLOTTER key.
Plotter address can be set to any value from 0 to 30.
Following input of a number by the relevant numeric key, the plotter
address is set by pressing the dey keys.
(This address is only valid when in system controller mode.)

# Do not specify the same address as the GPIB address for an external
controller and other connected devices.

® The address specified here is the address for controlling R4611 by
using an external controller. The address for controlling R4611 by
built-~in BASIC program is fixed at "31".
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2.4 GPIB Input and Qutput Formats

2.4 GPIB Input and Qutput Formats
2.4.1 Qutline
An external GPIB controller can be used to read setting conditions.
The method for reading these conditions involves input of "?" after
the R4611 GPIB setting code. If R4611 is then specified as TALKER,
output of the requested data or code is obtained.

The output data or code can be in either of two formats.

C) If data setting of the function indicating the setting code is
possible, the output format is as described later.

(:) Where data setting is not possible, an output format of 1/0 is used
for data or code expressed as yes oOr no.

Examples: (1) OUTPUT 701; "STARTF?"
ENTER 701;F

Input of a code called "STARTF" (start frequency)
followed by "?" results in output of the value of the
start frequency from R4611.

{(2) ouTPUT 701; "AVERAGE?"
ENTER 701;A

In a case where "AVERAGE" ON/OFF is to be confirmed,
the output is "1" if ON, and "0" if OFF.

2.4.2 Permissible Input Characters

Although ASCII characters are recognized by R4611, all those apart
from the characters listed below are disregarded in normal operations
except label input mode.

C) Upper case alphabetic characters

C) Numeric characters

@ Decimal point

(® + or -

() , {comma)

C) ; (semi colon)

(:) CR (carriage return) Recognized only as GPIB delimiter
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2.4 GPIB Input and Output Formats

LF (line feed) Recognized only as GPIB delimiter

All leading zeros are disregarded. 000208640 — 208640
All lower case characters are disregarded.
STARTFrequency IMHz — STARTF 1MHZ

Numeric character inputs may include decimal point and exponential
expressions.

0 thru 9 Mantissa may include sign and up to 17 significant digits.

.t -

E Exponential part may include sign and one or two
significant digits.

2.4.3 Input Pormats

{1) General Format

[Code] [Additional codel [Data] [Unit] [Terminator]

() [code]

Basic R4611 mpnemonics
() {Additional Code]

Designation used for switches qualifying basic mnemonic or to indicate
one of several types.

e ON/OFF
e Integer value which selects one of several types

(3) [patal

Data set in function specified by code

® Numeric value (ASCII)
Integer : 278 etc.
Real number: 278.0, —-256.8E+2 etc.
e Character string (ASCII) ‘
String enclosed between double quotation marks: "278" etc.

(@) (unit]

All data must have a unit.
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®

[ %

® 0o 0

2.4.4

@

[Terminator]

Any of the following four types can be specified.

(cr) (uF) + EOI

Final byte + EOI

@ veasesvse. Initial status type

Input Format Types

TYPE1: [Code] [Terminator]

TYPE2: [Code] [Additional code] [Terminator]

TYPE3: [Code] [Data] [Unit] [Terminator]

TYPE4: Enquiry type: [Code] {?]

Output Formats

Numeric Values (integers) in ASCII Code

Floating Decimal Point Numeric—Vaiues in ASCII Code

+D. DDDDDDDDDDDDDDDE+DD

Total number of characters 22

Mantissa sign - (minus) Blank (plus)

One digit (mantissa and number of digits to left of decimal point) +
decimal point + 15 digits (mantissa and number of digits to right of
decimal point)

E Exponent

Exponential part sign - (minus) Blank (plus)

Two digits exponential part

Example: 1.123456789012345E+08

Note: Although there is no unit code output, an internal basic unit is
used.
Hz, vV, dB, m, Sec, Unit, div, %, 0, etc.

GPIB Program Code Table

R4611 is controlled by built-in BASIC program or external GPIB
controller using the following codes,

When controlling R4611 using BASIC in TALKER/LISTENER mode, No.31 is
used as shown in the following examples.
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2.4 GPIB Input and Qutput Formats

OUTPUT 31; wceen
ENTER 315 veee.

For input or output to/from an B-bit parallel port, No.32 is used as
shown below.

OUTPUT 32; .....
ENTER 327 +vaes

The method for reading the GPIB code table is outlined in Table 2-1.

Table 2-1 How to Read the GPIB Code Table

Item Function
Code Program setting code
Contents Code function
Description | Input format
format [t] : [Code] [Terminator]
[s] [t] : [Code] [additional code] [Terminator]
[al [u] [t]l: [Code][Datal] [Unit] [Terminator]
Additional code ON or OFF (ASCII)
Numeric value {ASCII)
(ASCII)
Data (ASCII)
Terminator GPIB terminator (CR, LF)
Response Response to enquiry about setting condition
format 1, 0: ON/OFF or YES/NO

D : Data
D > Numeric value
[ 1 contents
S .... Data on horizontal axis
: FORMAT valid in all modes
r .... Data on vertical axis
: PFORMAT valid in all modes
i .... Data on vertical axis (AUX)
: FORMAT valid only when Smith or
or parameter conversion is ON
C ... Operation data
lc ... L[H] or CIF]}
: FORMAT wvalid only when Smith

The i and lc values are not returned if FORMAT
setting is not wvalid.

When partitioned by a comma {,} such as D(s,r), the output

is also partitioned by comma in the GPIB.

Polar
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Table 2-2 GPIB Program Code {1/13)

Item Code Contents Descriptive format|Response format

- ACTIVE CHANNEL - See section 2.3.1 of main instruction manual
for description of basic functions,
CHANNEL CH1 CH1 active {tl] 1,0
CH2 CH2 active [t] 1, 0

- INPUT MEASURE - See section 3.3.5 of main instruction manual
for description of basic functions.
INPUT ARIN A/R [t]) 1, O
PORTS BRIN B/R [t] 1,0
ABIN A/B {t] 1, Q0
AIN A [t]) 1, 0
BIN B (t] 1,0
RIN R [t] 1, 0
PARAMETER CONVRZ Z{Reflection) [t] 1, 0
CONVERSION CONVRY Y{Reflection) [t] 1, 0
CONVOFF OFF ftl 1, 0

SETZ0 Z0 [d] (u] [t} D

S~PARAMETER S11 TEST SET control. [t] 1, 0
812 TEST SET control [t] 1, 0
S21 TEST SET control [t] 1, 0
522 TEST SET control [t] i, 0

-~ FORMAT - See section 3.3.6 of main instructicon manual
for description of basic functions.
FORMAT LOGMAG Log Mag [t] 1, 0
PHASE Phase [t} 1, 0
DELAY Delay [t] 1, 0
SRJIX Smith ({R+jX) [t] 1, 0
5GJB smith (G+3jB) [t] 1, 0
POLAR Polar [t] 1,0
LINMAG Lin Mag [t] 1, 0
REAL Real [t] 1,0
IMAG Imag [t] 1, 0
UNWRAP Phase (-, +wx} [t} 1, ¢

’

- GROUP DELAY APERTURE -

See section 3.3.6 of main instruction manual
for description of basic functions.

APERTURE APERTP

Data Entry

(d}l [ul [t]

D(%)
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Table 2-2 GPIB Program Code (2/13)

Item Code Contents Descriptive format |Response format
- SCALE REF. - See section 3.3.8 of main instruction manual
for description of basic functions,
SCALE AUTO Auto Scale [t] cer ens
SDIV /Division [d] [u] [t] D(r)
REFERENCE REFV Ref. Value (da] [u] [t] D(r)
REFP Ref. Position [d] [u] [tl] D{%)
REFL Ref. Line on/off [s] [t] 1, 0
UP SCALE UPSCAL on/off [s] [t] 1, 0
- DISPLAY - See section 3.3.7 of main instruction manual for description of
basic functions.
CHANNEL DUAL Dual on/off [5] [t] 1, 0
SPLIT Split on/off [s] [t] 1, 0
GRATICULE GRAT Graticule [s} (t] 1, 0
on/off
CRT INTENS Intensity {d] [ul [t] D
DISPLAY DISPDATA | Data (] i1, 0
DISPDM Data & Memory [t] 1, 0
DTOM Data to Memory [t] 1, 0 *2
DATA/MEM DISPDDM on/off [s] [t] 1, 0 *6
LABEL LABEL LABEL [strings] ([t] ee. *8
- SQURCE - See gection 3.3.% of main instruction manual
for description of basic functions.
FREQUENCY STARTF Start freq. id}l fu] [¢&] D(s)
STOPF Stop freq. [d) [u) [t] D(s)
CENTERF | Center freq. (4]l [u] [t] D{s)
SPANF Span freq. [dl [u] [¢t] D(s)
OUTPUT PORTS PORT1 Output portl [t] 1, 0
PORT2 Output port2 [t] 1, 0
QUTPUT LEVEL QOUTLEV Qutput level [d] [u] [t] D(r)
FREQ.STEP FSTPA Freq. step autoe [t] 1, 0
FSTPM Freq. step manual [t] 1, 0
STEP SIZE FRQSTP Freq. step {d] [u] {[t] D{s) *11
- SWEEP ~ See section 3.3.2 of main instruction manual
for description of basic functions.
TIME STIME Sweep time [d]l [u] {t] D(t)
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Table 2-2 GPIB Program Code (3/13)

Ttem Code Contents Descriptive format] Response format
- SWEEP - See section 3.3.2 of main instruction manual
for description of basic functions.
TYPE COUPLE Couple on/off [s] [t] 1, 0
LINFREQ Lin freq. [t] 1, 0
LOGFREQ Log freq. [t] 1, 0
CW Level sweep [t] 1, ©
LEVEL Level sweep ft] 1,0
PARTIAL
(VARIABLE)| PARTIAL on/off [s] ft] 1, 0
USRSWP User sweep [t] 1, ©
POINTS M1201P 1201 Points [t] 1, 0
M601P 601 Points [t] 1, 0
M301P 301 Points [t] 1, 0
M201P 201 Points [t] 1, 0
M101P 101 Points it} 1, 0
M51P 51 Points [tl 1, 0
M21P 21 Points [t] 1, 0
M11P 11 Points {t] 1, 0
M6P 6 Points [t] 1, 0
M3P 3 Points [t] 1, 0
TRIGGER FREE Internal [t] 1, 0
LINE Line it] 1, 0
EXTERN External [t] i, 0
MODE CONT Continue [t] 1, 0
SINGLE Single [tl 1, 0
SWPHLD Sweep HOLD (tl 1, 0
RESTART MEAS Restart [t] aes *3

— PARTIAL SWEEP DATA ENTRY

- See section 3.3.2 of main instruction manual
for description of basic functions.

PARTIAL
SWEEP DATA
ENTRY

PSEGCL
PSEG
PSTART
PSTOP

Segment clear
Segment No.
Start freq.
Stop freq.

(t]

[d] [u] [t}
(dl [ul [¢t]
[dl f[u] [t]

D *5
D(s)
D(s)

=~ USER SWEEP DATA ENTRY -

See section 3.3.2 of main instruction manual
for description of bhasic functicons. *4

USER SWEEP USEGCL Segument c¢lear (t] 1, 0
DATA ENTRY | USEG Segument No. [d] [ul [£] D *5
USTART Start freq. [a] [u]t] B{s)
USTOP Stop freq. [d) [u] [t] D(s)
UFREQ freq, (a]l {u} [t) D(s)
UPOINT Points £d] [u] [t] D
2 -10 Sep 20/88
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Table 2-2 GPIB Program Code (4/13)

Item Cede Contents Descriptive format| Response format

- LEVEL SWEEP DATA ENTRY - See section 3,3.2 of main instruction manual for

description of basic functions.

LEVEL

SWEEP DATA STLEVEL | Start level [a]l [u} [t] D(r)
ENTRY SPLEVEL | Stop level {d] [u) [t] D{r}

CW FREQUENCY | CWFREQ CW Fregquency fd]l ful [¢t] D(s)

-~ CW SWEEP DATA ENTRY -

CWF CW freq. [d] {u] [t] D(s)

- RECEIVER - See sections 3,3.3 and 3.3.4 of main
instruction manual for description of basic
functions.

IMPEDANCE RIS0A20 R50 ft, 20 4B [t] 1, 0

ATTENUATOR RIS0A0 R50 Q, 0 dB [t] 1, 0
RI1A20 RT MO, 20 4B [t] 1, 0
RI1A0Q Rl MQ, 0 4B (t] 1, 0
AIS0A20 A50 @, 20 @B [&] i, 0
AIS0A0 AS0 ©, 0 4B . . [t] 1, 0
AITA20 A1 M}, 20 &B [t] 1, ©
AI1AD Al MO, 0 4B [t] 1, 0
BI50A20 B50 §1, 20 4B [t) 1, 0
BI50A0 B50 @2, 0 4B (t] 1, 0
BI1A20 B1 M1, 20 4B it] 1, 0
BI1AQ Bl M, 0 4B [t] 1, 0
RBW RBWIKHZ 1 KHz {t] i, 0
RBW300HZ | 300 Hz [t] 1, 0
RBWIQQHZ | 100 Hz [t] 1, 0
RBW30HZ 30 Hz {t] 1, O
RBW10HZ 10 Hz [t] 1, 0

CLEAR TRIP CLRTRIP Clear trip [£] “cen

— AVERAGE - See section 3.3.12 of main instruction
manual for description of basic functions.

AVERAGING AVERAGE | off [(s] [t] 1, 0

AVR2 2 [t] 1, 0
AVR4 4 [t] 1, 0
AVRS 8 [t] 1, 0
AVR16 16 [tl] 1,0
AVR32 32 [t] 1, 0
AVR64 64 [t] 1, 0
AVRI128 128 itl 1,0
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Table 2-2 GPIB Program Code (5/13)

Item Code Contents Descriptive format|Response format
-~ CALIBRATION - See section 3.3.13 of main instruction
manual for description of basic functions,
CALIBRATION CORRECT Correction on/off [s] [%] 1, 0 *7
1PORT FULL CAL! OPEN Open [t] vee se. *12
SHORT Short [t] cer ene ¥12
CLEAR Clear [t] cew saa
DONE Done [t] ver wee F12
LOAD Load [t] ee aes *12
NORM Normalize on/off [s] [t] i, 0
ELECTRICAL LENGTH on/off [s] [t] 1, 0
LENGTH LENGVAL | Value {a] [u] (t] D(1)
- MKR/D MKR - See section 3.3.9 of main instruction manual
for description of basic functions,
MARKER NUMBER | MKR1A Marker # 1 [d] [u] I[t] D(s,c,i,lc)
MKR2A Marker # 2 [d] [ul [t] D(s,r,i,1lc}
MKR3A Marker # 3 [d] [u] [t] D(s,r,i,1c)
MKR4A Marker # 4 [d) [u]l [t} D(s,r,i,1lc)
MKR5A Marker # 5 {dl [u] [t) D(s,r,i,1lc)
MKR6A Marker # 6 [d] [u] [t] D(s,r,i,lc)
MKR7A Marker # 7 [d] [u] [t] D(s,r,i,lc)
MKRBA Marker # 8 [d] [u] [t} Df{a,r,i,lc)
MKROA Marker # 9 [d]l [u] [t] D(s,r,i,Llc)
MKR10A Marker $10 [d] [u] [t] D(s,r,i,1lc)
MARKER OFF MKRAOF Marker all off [t] 1, 0
MEKROFF Active marker off ftl cen was
MKR10F Marker # 1 off [t] 1, 0
MKR20F Marker # 2 off [tl 1, 0
MKR30F Marker $ 3 off [t] 1, 0
MKR40F Marker ¥ 4 off (t} 1, 0
MKRS0F Marker # 5 off {t] 1, 0
MKR6O0F Marker # 6 off [t] 1, 0
MKR70F Marker # 7 off [t] 1, 0
MKR8OF Marker # 8 off {t] 1,0
MKRIOF Marker # 9 off [t] 1, 0
MKR10QF Marker #10 off [t] 1, 0
MARKER TQO MEM | MKRATOM All to memory [t] ves 2+ *13
MERTOM Active marker to [t] eee o2 *13
memnory
MARKER TO DATA| MKRATOD All to data [t] ser s
MKRTOD Active marker {t] cee e
to data

2 - 12
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Table 2-2 GPIB Program Code {6/13)

Item Code Contents Descriptive format| Response format
- MKR/D MKR - See section 3.3.9 of main instruction manual
for description of basic functions.
COMPENSATE MKRCMP Compensate it] 1, 0
MKRUCMP Uncompensate [t] 1, 0
COUFLE MKRCOUP | Coupled [t] 1,0
MERUCOUP| Uncoupled [t] 1,0
SMITH MKR SMKRLIN | Lin marker (t] 1,0
SMKRLOG | Log marker ftl 1, 0
SMKRRI Re/In marker {t] 1, 0
SMKRRX R+jX marker [t] 1, 0
SMKRGB G+3jB marker {t] 1, 0
POLAR MKR PMKRLIN Lin marker ftl 1, 0
PMKRLOG Log marker [t] 1, O
PMKRRI Re/In marker [t] 1, 0
IMPEDANCE ZYMKDFLT| Default marker it) 1,0
MARKER ZYMKLIN Lin marker [t] 1, 0
ZYMKRI Re/Im marker [t] 1, 0
ZYMKLC ILC on/off ft] 1, 0
Smith Marker MKRZ(50 smith MKR ZO=50 it] 1, 0
impedance ZO | MKRZO075 smith MKR Z0=75 [l 1, 0
AREFERENCE DMKRC A REF = AMKR (], [d] [ul [t] 1, 0
DMKRR AREF = AREF.POSN (£}, [d] (u]l [t] 1, 0
DMKRA Active marker (€], [4] [u]l [t} i, 0 *14
DMKRF ARBF = FIXED.MKR [t], [4] [ul [t} 1, 0 *15
AMODE OFF DPMKROF Amode offL [t] 1, 0
FIXED MKR FMKRS Stimulus value {t] 1, 0 *16
FMKRV Value {d] [u] [t] D(r) *16
MKRFIX FIXED,.MX =& [t] ess +ea *1B
ACT.M POSN.
ARIPPLE DRIPPL! | A ripple 1 [t] D(r) *17
DRIPPLZ2 | A ripple 2 [t] D(r) *17
DLTX A X (@] (u)l [t} D(s)
DLTY Ay [d] [ul [¢t] D{r)
DMAXMIN | A max-min [t} b(r) *17 18
DRIPOFF off it] 1, 0

2 -
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Table 2-2 GPIB Program Code (7/13)

Item Code Contents Descriptive format|Response format
- MKR/D MKR - See section 3.3.9 of main instruction manual
for description of basic functions.
A'S OPFSET DMKR10 | Multi MKR A [, [4] [ul [t] 1, 0 *19
DMKR20 | Multi MKR A [t}, (4] [ul [t] 1, 0 %19
DMKR30 | Multi MKR A (t], [d] [u] [%t] 1, 0 *19
DMKR40 | Multi MKR A [t}, {d] [u] [¢t] 1, 0 *19
DMKR50 | Multi MKR A (), [d4) [u] {t)] |1, 0 *19
DMKR60 | Multi MKR A [el, (Al [u) [t] 1, 0 *19
DMKR70 | Multi MKR A (£}, (4] Tul [t] 1, 0 *19
DMKR80 | Multi MKR A (], (d] [u] [t] 1, 0 *19
DMKR90 | Multi MKR A (t], (4] [ul [t] 1, 0 *19
DMKR100 | Multi MKR A [£l, [4] [u]l I[t] 1, 0 %19
- MARKER SEARCH - See section 3.3.10 of main instruction
manual for description of basic functions.
SEARCH MAXSRCH | Max search [(t] D(s,r,i,lc) *24, 31
MINSRCH | Min search [t D{s,r,i,1c} *24, 31
SRCHOFF | Search off [t] ces e
LMAXSRC | Next max SRCH [t] D(s,r,i,lc) *24, 31
LMINSRC | Next min SRCH . [t] bD{s,r,i,1lc) *24, 31
TARGET TREFMAX |{ARef.=max [t) 1, 0 *16
TREFREF |ARef.=Ref (t] 1, 0 *16
TREFACT |ARef.=Act MKR [t] 1, 0 *i6
TREFCNT |A Ref.=C.F, [t] 1, 0 *16
T3DB -3 dB [t] D(s,r) *16, 29
T6DB -6 dB (t] D(s,r} *16, 29
T60DB -60 dB [t] D{s,r) *i6, 29
TXDB ~X dB [d] [u] [t] D{(s,r) *16, 29
TLEFT Left Search [t] D(s,r) *i6
TRIGHT Right Search [t] D(s,r) *16
TIN X dB down IN [t] i, 0 *16
TOUT X dB down QUT [t] 1, 0 *16
FILTER FLTANA |on/off [s] [t] 1, 0 *16
ANALYSIS
PHASE MKR ZRPSRCH | Zero phase search| [t] D(s,r) *21
TREFZRP |ARef.=Zero search| [t] 1, 0 *#21
T3DEG | +3° [t] D{s,r) *21
T6DEG +6° [t] D(s,r) *21
TXDEG +x° [a} [u) [t] D(s,r) *21
PART ANALYSIS|MKRPART |Part analysis [s} [t] 1, 0 *18
TRACKING MKRTRAC | Tracking [s] [t} 1, 0
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Table 2-2 GPIB Program Code (8/13}

Item Code Contents Descriptive format|Response format
- MKR - See section 3.3.11 of main instruction
manual for description of basic functions.
MKR MKRREF MKR - Ref. value (t] ces s
MKRCENT MKR -+ Center F. [t] cee ees ¥22
MKRSTAR MKR -» Start F. [t] ree wa. ¥22
MKRSTOP MKR - Stop F. [t] see ses ®22
MKRSPAN MKR - Span F. [t] ess see ¥22
MKRCSCL MKR  Center scale | [t] ves aws
MARKER to MKRI1TM MKR # 1 to mem ftl 1, 0 *13
MEMORY MKR2TM MKR §# 2 to mem it] 1, 0 %13
MKR3TM MKR # 3 to mem [t] 1, 0 *13
MKR4TM MKR # 4 to mem [t] i, 0 *13
MKR5TM MKR # 5 to mem {t] 1, 0 *13
MEKR6TM MER # 6 to mem [t] 1, 0 *13
MKR7TM MKR # 7 to mem [£] 1, 0 =13
MKRBTM MKR # 8 to mem [t] 1, 0 *13
MKRI9TM MKR # 9 to mem [t] i, 0 %13
MKR10TM MKR #10 to mem [t] 1, 0 *13
MARKER to DATA| MKRITD MKR # 1 to data [t] 1, 0
MKR2TD MKR # 2 to data {t] 1, @
MKR3TD MKR # 3 to data [t] 1, 0
MKRATD MKR # 4 to data [t} 1, 0
MKR5TD MKR # 5 to data {t] 1, 0
MKR6TD MKR # 6 to data [t] 1, 0
MKR7TD MER # 7 to data [t] i, 0
MERSTD MKR # 8 to data [t] 1, O
MKRYTD MKR # 9 to data [t] 1, 0
MKRIOTD | MKR #10 to data (t] 1, 0
- AUTO ZOOM -
AUTO Z200M AUTOZOOM | AUTO ZOOM [£] o *27 *23
ATZMSPAN | AUTO ZOOM SPAN [d] [ul [t] D(s)
- Entry -
NUMERAL 0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

2 -15
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Table 2-2 GPIB Program Code (9/13)

Item Code Contents Descriptive format|Response format
- Entry -
NUMERAL . .
+ +
EX?P EXP on ENT
STEP STPUP 1)
STPDN 3
FU S
cu @
FD ®
CD {©
BACKSPACE BS
ENTRY OFF EOQOFF
UNITS MHZ MHzZ
KHZ KHz
HZ Hz
DEG o
DP dBm
DM dBm
DB dB
METER m
cM cm
SEC sec
MSEC msec
USEC usec
NSEC nsec
VOLT v
MV mv
uv uv
NV nVv
UNIT Unit
DIV Div
PER, % %
DELIMITER DLO [t} ses sws
DL1 [e] vee aae
DL2 ft] cee eas
DL3 it] crs aae
IDENTIFICATION| IDNT Identification [t] Strings *1
INSTRUMENT IP Instrument preset [t] ces =o. *28
PRESET

2 - 16
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Table 2-2 GPIB Program Code (10/13)

Item Code Contents Descriptive format| Response format
— PLOTTER - See section 4.3 of main instruction manual
for description of basic functions.
GPIB address ADDRPLOT | Plotter GPIB fal [ul [t] D
address

Plotter entry [PLTIPICT | Full size [t] 1, 0
PLT2PICT | Half size [tl 1, 0
PLT4PICT | Quarter size it] 1, 0
PLTEXEC Execute [t] eee eas
PLTABORT | Abort [t] cee mea
PLT2LEFT |Half (LEFT) it] 1, 0
PLT2RIGHT| Half (RIGHT) [t] 1, 0
PLT4LUP Quarter (L,Up) ft] 1, 0
PLT4LLOW [ Quarter (L,Lo) [t] 1, 0
PLT4RUP Quarter (R,Up) {t] i, 0
PLT4RLOW |Quarter (R,Lo) [t] 1, 0
PLTDATA Data on/off [s] (t] 1, 0
PLTMEM Memory on/off [s] {t] 1, 0
PLTMKR Marker on/off [s] [t] 1, 0
PLTSCALE | Scale on/off. . [s]1 [t] 1, 0
PLTGRAT Scaletype on/off [s] [t] 1, 0
PLTREFLN | Ref.line on/off [s] [t] 1, 0
PLTTEXT Text all on/off [s] [t] 1, 0
PLTLABEL |Label on/off [s] [t] 1, 0
PLTD1PEN | PEN select CH1 datal| [d] [u]l [t] D
PLTMIPEN |PEN select CHI mem |[[d] [u] [t] D
PLTD2PEN | PEN select CH2 data|[d] [u] [t] D
PLTM2PEN | PEN select CH2 mem | [d] [u] [t] D
PLTSCLPEN| PEN select scale [al ful [t] D
PLTLBLPEN| PEN select label [d] [u]l [t] D
PLTAT PLOTTER type (AT) (i 1, 0
PLTHP PLOTTER type (HP) (t] 1, ©

- SAVE/RECALL - See section 4.1 of main instruction manual

for description of basic functions.

SAVE/RECALL SAVEREG1 |Data save to regl it] cee aas
SAVEREG2 jData save to reg2 {t] cee ses
SAVEREG3 |Data save to reg3 [t] ces s
SAVEREG4 |Data save to regid [t} e sas
RECLREG! |Data recall to regt|[t] 1, ¢
RECLREG2 |Data recall to reg2][t] 1, 0
RECLREG3 |Data recall to reg3|[t] 1, 0
RECLREG4 |[Data recall to regd|[t] 1, 0
RECLPOFF |Power off recall itl 1, 0
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Table 2~-2 GPIB Program Code (11/13)

Item Code Contents Descriptive format|Response formaty
- SAVE/RECALL - See section 4.1 of main instruction manual
for description of basic functions.
SAVE/RECALL CLRREG1 clear reg! [t] ces e
CLRREG2 clear reg2 [t} cee saa
CLRREG3 clear reg3l [t] cen ae
CLRREG4 clear regd [t] cre e
- SAVE/RECALL{FILE) - See section 4.1 of main instruction manual for
description of basic functions,
LOAD FILE LDFILE LOAD FILE [strings] [t] eee oas *B *25
STORE FILE STFILE] STORE FILE [strings] [t] ese eae *B *26
PURGE PURGE Purge [strings] (t] ces ... *8 *286
INITIALIZE INITIAL Initialize [t]
- SRQ -
SROE SRQ enable [t] 1, 0
SROD SRQ disable [t] 1, 0
- REAL TIME CLOCK - See section 3.3.7 of main instruction manual
for description of basic functions.
REAL TIME RTC30ADJ | 30sec ADJUST [t] ses eaa
CLOCK YEAR YEAR (d) [u) [t] D *25
MONTH MONTH [d] [u] [t] D *25
DAY DAY [al [u] [t] D #*25
WEEK WEEK {d] [u] [t] D *25
HOUR HOUR [d] {u] [t] D *25
MINUTE MINUTE [d] [u] [t] D *25
DEFINE STORE RAWARY RAW DATA on/off [s] [t] 1, 0
CORARY CORR DATA on/off [s] [t] 1, 0
DATAARY | DATA on/off [s] [t] 1, 0
MEMARY MEM on/off [s] [t] 1, 0
— SCREEN -
EDIT EDIT EDIT mode (on/off) |[(s] [t} 1, 0 %10
-~ Marker Point Display -
MKRPOINT MKRPOINT | MKR Point on/off (s] [t] 1, 0
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Table 2-2 GPIB Program Code (12/13)

GPIB code Contents
- TRACE DATA (OUTPUT) -
OT1DRAT CH1 input meas and raw data following AVG
OT 1 MRAT CH1 mem raw data pare
OT2DRAT CH2 input meas and raw data following AVG
OT2MRAT CHZ mem raw data T
OT1CORDI CH1 directional error coefficient A
OT1CORSO CH1 source match error coefficient A
OT1CORTR CH1 tracking error coefficient A
OT1CORNR CH1 normalized averaging data
OT2CORDI CH2 directicnal error coefficient A
OT2CORSO CH2 source match error coefficient A
OT2CORTR CH2 tracking error coefficient Fa
OT2CORNR CHZ2 normalized averaging data
OT1CORED CH1 data after error correction
OT2CORED CHZ data after error correction
OT2CORNR CH2 normalized averaging data
OT1NORED CH1 data after data/mem operation
OT2NORED CH2 data after data/mem operation
OT1DFOR CH1 data after formatting-
OT 1 MFOR CH1 mem after formatting %
OT2DROR CH2 data after formatting
OT2MFOR CHZ mem after formatting ¥
- TRACE DATA (INPUT)} -
IN1DRAT CH1 input meas and raw data following AVG
INTMRAT CH1 mem raw data ¥
INZ2DRAT CH2 input meas and raw data following AVG
IN2MRAT CH2 mem raw data Yy
IN1CORDI CH! directional error coefficient A
INTCORSO CH1 source match error coefficient A
INI1CORTR CH1 tracking error coefficient A
IN2CORDI CH2 directional error coefficient A
IN2CORSO CH2Z source match error coefficient A
IN2CORTR CH2 tracking error coefficient A
IN1CORNR CH1 normalized averaging data A
IN2CORNR CH2 normalized averaging data A
IN1CORED CH1 data after error correction
IN2CORED CH2 data after error correction
IN1NORED CH1 data after data/mem operation ke
IN2NORED CH2 data after data/mem operation ¥

¥ : No input or output permitted if mem is not ON.
A : No input or output permitted if correction is not ON.
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Table 2-2 GPIB Program Code (13/13)

GPIB code Contents
IN1DFCR CH1 data after formatting
IN1MFOR CH1 mem after formatting
IN2DROR CH2 data after formatting
IN2MFOR CH2 mem after formatting
*1 : Response given as character string.
*2 : Response of 1 if MEM already stored, but 0 if not.
*3 1 Sweep from beginning.
*4 : Partial sweep on/off is selected in type column,
*5 : Response of latest setting
*§ : ON not possible if MEM not stored.
*7 : ON not possible if OPEN, SHORT, LOAD, or DONE not run.
*8 : Append character string after GPIB code.
*10: Measuring menu set by EDITOFF, and EDITOR menu Set by EDITON.
*11: When setting FSTPA, a value 1/10th of SPAN is automatically set
instead.
*12: If already executed, there is no operation until CLEAR is run.
*13: No execution unless in DISPDM mode
*14: Because of delta between multimarkers, there is no execution
unless several markers are ON.
*#15: No execution unless fixed marker is ON
*16: No execution unless format is in LOGMAG mode
*17: No execution unless format is in LOGMAG or GDELAY mode
*18: ON not possible unless in DMKRC or DMKRA mode
%#19: Command for setting marker number which will serve as active
marker in inter-multimarker delta mode
*20: Cannot be executed when format is in phase mode.
*21: Cannot be executed when format is in phase or unwrap mode.
*22: MRK - Freg. when sweep type is LINFRQ
*23: MRK - level when sweep type is level sweep
*24: No valid data is returned if search command is not executed.
*25: Always insert a wait of at least 1 second after executing this
command.
*26: Always insert a sufficient wait period to ensure end of floppy
disk access after executing this command.
*#27: Not executed in SINGLE SWEEP, SWEEP HOLD, or EXTERNAL TRIGGER
mode.
After execution of this command, wait the next processing until
SRQ of SWEEP END appears.
#28: Insert a wait of 5-second after executing IP.
¢t No input or output permitted if mem is not ON.
A: No input or output permitted if correction is not ON,.
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*29: When FLTANA is OFF, D(s,r,s,s,) ... (BW,Loss, Afy, AfR) is
returned.
When FLTANA is ON, D(s,r,s,s,s,c,C;) ... (BW,Loss,cf,Lf,Rf,Q,
sf,) is returned.

*30:; For MKRIA? to MKRI0A?, the number of data items which returned
depending on the measuring condition at that time is different.

FORMAT SMITH POLAR When cther
than SMITH
SKHITH and POLAR
MKR LIN MKR )
Parametgr LOG MKR R+
conversicn Re/Im MKR | G+jB
OFF D(s, . i) B(s,r,i,1c) [D(s,r, 1) D{s, 1)
DEFAULT MKR D(s, 1, i) B{s,r, 1) D{s, 1}
UN - . -
LIN MXR LorC OFF | D(s, r, i) D(s, r, i) B(s, r, i)
Re/Im MKR
LorC ON | B(s, r.i,1¢) D(s,r,i,1c) | D(s,r, 1, lc)
*¥31: FOR MAXSRCH? The number of data items which is returned
MINSRCH? depending on the measuring condition at that
LMAXSRC? this is different.
LMINSRC?

The same as the table of *30.
* However, for MODE, the data for lc is not returned.

No input or output permitted if mem is not ON.
No input or output permitted if correction is not ONW.

> X
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2.5 Service Request

The status register is outlined in Figure 2-1 below,

SRa
Channel |Channel
1 2 PLOT SWEEP
RSV AVERAGE |AVERAGE END - END
END END
MSB LSB

Figure 2-1 Status Register
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2.6 Program Examples

2.6.1 Program for Determining Difference between Very Large and Very Small

Points within Same Specified Frequencies

. and Maximum Value of

Difference Between Adjacent Inflection Points

To run this program, set the GPIB addres

LISTENER mode.

< HP200 Series >

to 11 with R4611 in TALKER/

100 !
110 ! SAMPLE PROGRAM
120 ! i
130 OUTPUT 711; "CH1 ARIN LOGMAG"
140 OQUTPUT 711; "SPANF 12 MHZ"
150 OQUTPUT 711; “CENTERF 57 MHZ"
160 OUTPUT 711; "SDIV 10 DB" ! SET PER DIVISION
170 OUTPUT 711; "REFV 0 pB" ! SET REF LEVEL
180 OUTPUT 711; "REFP 100 PER" ! iET REF POSITION
190 OQUTPUT 711; "OUTLEV 0 DB" ! $ET OUTPUT LEVEL
200 OUTPUT 711; "AIS0A0 RBWIKHZ" ! ATT/IMP & BAND WIDTH
210 ouTPUT 711; "M301P" : ! RESOLUTION 301 POINT
220 OUTPUT 711; "MKRCMPON" ! MARKER COMPENSATE MODE ON
230 OUTPUT 711; "LINFREQ" ! LINEAR SWEEP
240 OUTPUT 711; "MRRIA 53 MHZ" ! MARKER 1 ON
250 OUTPUT 711; "DMKRC" ! CHILD MARKER ON
260 OUTPUT 711; "MKR1A 9 MHZ" ! DELTA OFFSET
270 OUTPUT 71%1; "DLTX 40 MHZ" ! DELTA X
280 OQUTPUT 711; "DLTY 0.0} DB" ! DELTA Y
290 OUTPUT 711; "DRIPPL1" ! RIPPLE 1 RUN
300 OUTPUT 711; "“DRIPPL1?"
310 ENTER 711;Ripli ! READ RIPPLE 1
320 OUTPUT 711; "DRIPPL2" ! RIPPLE 2 RUN
330 OUTPUT 711; "DRIPPL2?"
340 ENTER 711;Ripl2 ! READ RIPPLE 2
350 PRINT Ripll,Ripl2
360 END
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Commentary

Address Contents

130 Channel 1 INPUT A/R LOGMAG
140 SPAN 12MHZ

150 CENTER S57MHZ

160 /DIV Set to 10 4B
170 REF LEVEL Set to 0 dB
180 REF Position Set to 100%
180 OUTPUT LEVEL Set to 0 dB
200 Impedance 50 ohms
Attenuator 0 dB

RESOLUTION band width 1 kHz
210 Set to measuring point 301
220 MARKER COMPENSATE mode ON
230 Linear sweep

240 .

250 ) Set point A

260 Set (plus B peoint) OFFSET 9 MHz at point A
270 Differential coefficient {(AX)

g?g ) Read RIPPLE1 from R4611

320 Compute RIPPLEZ (R3)

gzg ) Read RIPPLE2 from R4611
350 Display
360 | End
N\ /N
N B
\\//A' : ;\ ......... LN
1
t \\\/// : \\
| T T .
i w1
1
i ; \
: ! ./’\\
, e
L } } } 1 } i t } t : 1 -+ L
51 53 57 60 63
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2.6.2 Trace Data Input/Output
o TRACE DATA (INPUT)
To run this program, set the GPIB address to 11 with R4611 in

TALKER/LISTENER NMode.

<HP200 Series>

100 DIM R(600)

110 add=711

120 OUTPUT Add; "M6O1P"
130 OQUTPUT Add; "IN1DFOR"
140 FOR I=0 TO 600

150 OUTPUT Add;R(I)

160 OUTPUT Add;Imag

170 NEXT I
180 OUTPUT Add; "TREND"
190 END
<Commentary>
Address Contents
100 Array declaration
110 GPIB address setting
120 Specify measuring points as 601 points

130 Request input of TRACE DATA

140 Loop for the number of points

150 Data output to R4611 (real number)

160 Data output to R4611 (imaginary number: dJdummy output when
not reguired) '

170
180 End of data output to R4611
190 End
Note: TRACE DATA input is inserted in real/imaginary number sequence
at each point.
A
Real Imaginary| Real Imaginary Real Imaginary| Real Imaginary
number |number number |number number |pumber number |number
N
Point 1 Point 2 Point count~l Point count

Output seguence to R4611
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e Data in excess of the R4611 measurement points is disregarded.
For example, if R4611N measurement points are set to 601 and data
consisting of 602 or more points is sent to R4611, the excess
points are disregarded.

e The "TREND" in line 180 must always be inserted when the transfer
is completed.

e TRACE DATA (QUTPUT)
To run this program, set the GPIB address to 11 with R4611 in

TALKER/LISTENER mode.

<HP200 Series>

100 DIM R(1200)

110 Add=711

120 OUTPUT Add; "OTI1DFOR"
130 ENTER Ad4;Po

140 FOR I=0 TO Po-1

150 ENTER Add;R(I)

160 ENTER 2dd;Imag

170 NEXT I

180 PRINT R({*)

190 END
<Commentary>
Address Contents
100 Array declaration
110 GPIB address setting
120 Request output of TRACE DATA
130 Enter the number of points
140 Loop for the number of points
150 Data input {(real number)
160 Data input {imaginary number: dummy output when not required)
170
180 Output
190 End
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Note: TRACE DATA output consists of output of the initial peoint,
then output in real/imaginary number sequence at each point.

AR
Real Imaginary| Real Imaginary Real Imaginary| Real Imaginary
rumber number number |number number |npumber number |pumber
NN
Point 1 Point 2 Point count-l1 Point count
Qutput sequence to R4611
2.6.3 SRQ

When the GPIB code "SRQE" is executed, the sweep end SRQ output is
passed to the external controller.

To run this program, set the GPIB address to 11 with R4611 in
TALKER/LISTENER mode.

<HP200 Series>

10 QUTPUT 711; "SROQE" ! R4611 SRQ ENABLE
20 ON INTR 7 GOTO 100 !
30 ENABLE INTR 7;2
40 ! Loop ! LooP
50 GOTC 40 I LOOP
100 ! SWEEP END ! SWEEP END
110 S=SPOLL(711) ! SERIJAL PQOLL
120 IF S <> 65 THEN GOTO 199 ! SWEEP END ?
130 OUTPUT 711; "MAXSRCH?" ! YES MAX SEARCH
140 ENTER 711:;S,R,I,LC ! GET DATA
150 PRINT R ! PRINT LABEL
199 GOTO 30
200 END
< Commentary>
Address Contents

10 R4611 sweep end SRQ output designation

20 Branch to line number 100 when SRQ arrives

30 Interrupt enable

so | ) woor

100
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Address Contents
110 Serial poll
120 Go to 199 if not sweep end
130 MAX SEARCH
140 Input of measurement data from R4611
150 Print label
199 GOTO 30
200 END

2.6.4 Starting BASIC from External Controller

While R4611 is in TALKER/LISTENER mode, BASIC commands can be executed
from the external controller.

"@BASIC command"”

Appending @ to the beginning enables BASIC commands inside R4611 to be
activated from the external controller.

Description of Program Example

Certain BASIC programs are generated in advance in remote control
BASIC, and saved to R4611 floppy disk under file names "FILE 1",

"FILE 2", "FILE 3", and "FILE 4".

Then when program example 1 is

generated and executed by external controller, programs in R4611 are
loaded and run one after another.

Note: ® To run these programs, set the GPIB address to 11 with R4611

in TALKER/LISTENER mode.

® The R4611 built—-in BASIC REQUEST command has been included to
inform the external controller when executjon is completed.
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Program example 1

<HP200 Series>

100 DIM A$(3) [6]
110 F=4
115 E=0

» L$[20]

120 ON INTR 7 GOSUB 1000

130 A3 (0)="FILE t"
140  A$(1)="FILE 2"
150 A$(2)="FILE 3"
160 A3 (3)="FILE 4"
200 FOR I=0 TO F-1i

210 L$="@LOAD "&CHR$ {34) &A% (I)&CHR$ {34)

220 QUTPUT 711:L%
230 WAIT 5

240 OUTPUT 711; "@RUN"
250 ENABLE INTR 7;2
260 IF E=0 THEN 260

270 WAIT 5

280 E=0

290 NEXT I

1000 ! SRQ

1010 S=SPOLL(711)
1020 IF S5=65 THEN
1030 BEEP

1040 E=1

1050 END IF
1060 RETURN

1070 END

® R4611 BASIC

<FILE 1>

100 FOR I=1 TO 24
110 PRINT I

120 NEXT I

130 REQUEST 64+
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< Commentary>

Address

Contents .

100
110
120
130

Loop 24 times
Display I

REQUEST to HOST

<FILE_2>

100 FOR I=1 TO 24
110 PRINT I*2

120 NEXT I

130 REQUEST 64+1

<Commentary >

Address

Contents

100
110
120
130

Loop 24 times
Display I*2

REQUEST to HOST

< FILE 3%

100 FOR I=24 TO 1 STEP -1
110 PRINT I

120 NEXT I

130 REQUEST 64+1

< Commentary>

Address

Contents

100
110
120
130

Loop 24 times (minus steps)
Display I

REQUEST to HOST
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<FILE_4>

100 FOR I=24 TO 1 STEP -1

110 PRINT "“ADVANTEST R4611 NETWORK ANALYZER"
120 NEXT I

130 REQUEST 64+1

< Commentary>

.Address Contents

100 Loop 24 times (minus steps)

110 Display ADVANTEST R4611 NETWORK ANALYZER
120
130 REQUEST to HOST

2.6.5 Program Example Using External Controller or Built-in BASIC
When using an external controller
To run this program, set the GPIB address to 11 with R4671 in

TALKER/LISTENER mode.

< HP200 Series>

100 OUTPUT 711; "EDITOFF "
110 OUTPUT 711; "LOGMAG"

120 OUTPUT 711; "CENTERF100MHZ "
130 OQUTPUT 711; "SPANF10MHZ"
140 OUTPUT 711; "“AUTO"

150 OUTPUT 711; "CENTERF 2"
160 ENTER 711;Cf

170 OUTPUT 711; "SPANF 2"
180 ENTER 711;S8f

190 OUTPUT 711; "MAXSRCH "
200 OUTPUT 711; "MAXSRCH ?"
210 ENTER 711;F,L,D1,D2

220 PRINT "Center freq.= " ,CEf
230 PRINT "“Span freq.= " ,Sf
240 PRINT "MAX Level = " ,L
250 END
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< Commentary>
Address Contents
100 Switch to measurement menu
110 LOGMAG mode
120 Set central frequency to 100 MHz
130 Set frequency width to 10 MHz
140 Execute auto scale
150 Request center freguency response
160 Substitute center frequency response in variable Cf
170 Request frequency width response
180 Substitute frequency width response in variable S£
190 Search for maximum level
200 Request maximum level response
210 Substitute maximum level response in each variable
220 Display center frequency
230 Display frequency width
240 Display maximum level
250

When using R4611 built-in BASIC

(When the built-in BASIC is used, R4611 itself can be controlled
specifying OUTPUT and ENTER address as 31.)

100 OUTPUT 31; "EDITOFF "
110 OUTPUT 31; "LOGMAG"

120 OQUTPUT 31; "“CENTERFI100MHZ "
130 OQUTPUT 31; "SPANF10MHZ"
140 OUTPUT 31; “AUTO"

150 OUTPUT 31; "CENTERF ?"
160 ENTER 31%;Cf

170 QUTPUT 31; "SPANF ?"
180 ENTER 31;Sf

190 OUTPUT 31; "MAXSRCH "
200 OUTPUT 31; "MAXSRCH ?"
210 ENTER 31;F,L,Di,D2

220 PRINT "Center freq.= " ,Cf
230 PRINT “Span freq.= " ,Sf
240 PRINT "MAX Level = " ,L
250 STOP
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<Commentary >
Address Contents
100 Switch to measurement menu
110 LOGMAG mode
120 Set central frequency to 100 MHz
130 Set frequency width to 10 MHz
140 Execute auto scale
150 Request center frequency response
160 Substitute center frequency response in variable Cf
170 Request frequency width response
180 Substitute frequency width response in variable Sf
190 Search for maximum level
2090 Request maximum level response
210 Substitute maximum level response in each variable
220 Display center frequency
230 Display frequency width
240 Display maximum level
250

2.6.6 X'TAL FILTER Measuring Program Example

1000 REM .t.icveceanccossscasssuonncsansnans
1100 REM SAMPLE PROGRAM FOR

1200 REM XTAL FILTER

1300 REM

1400 REM ..ivevsnceansnnsssssasassnsannnnas
1500 REM FILTER IS5 . . .

1600 REM 21.4MHz BPF

1700 REM ..ievencunsrosaccanssscanssnnnns

1800 REM
1900 REM
2000 REM *** INITIALIZE R46171 ***
2100 REM

2200 OUTPUT 31; "CH1 ARIN LOGMAG "
2300 OUTPUT 31; "SDIV 10 DB"

2400 OUTPUT 31; "REFV 0 DB "

2500 OUTPUT 31; "REFP 100 PER"
2600 OUTPUT 31; "REFLON PORT2" -
2700 OUTPUT 31; "OUTLEV 0 DB "
2800 OUTPUT 31; "AIS0A20 "

2900 OUTPUT 31; "RBWI1KHz "

Continued to next page
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3000
3100
3200
3360
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700
4800
4900
5000
5100
5200
5300
5400
5500
5600
5700
5800
5900
6000
6100
6200
6300
6400
6500
6600
6700
6800
6900
7000
7100
7200
7300
7400
7500

OUTPUT 31; "FREE CONT M301P "

OUTPUT 31; "MKRCMP"

REM

REM **%* LOCP TOQP ***

REM

OUTPUT 31; "SPANF 25 KHZ"
OUTPUT 31; "CENTERF 21.4 MHZ"
REM

REM *** | SWEEP **¥*

REM

OUTPUT 31; "SINGLE"
BUZZER 0 1500

REM

REM *** SCREEN INITIALIZE ***
REM

CLs

FOR I=1 TO 10

PRINT

NEXT I

REM

REM *** GET INS LOSS ***
REM

LOSS=MAX (0,1200,0)
MAXP=PMAX (0,1200,0)

PRINT "LOSS"™ ,LOSS, "4B"
REM

REM *** GET RIPPLE *%x%
REM

RIPPLE=RPL1
PRINT "RIPPFLE ",RIFPPLE,
REM

REM *** GET BW (3dB) ***
REM

BW3DB=BND (600,3,0)
PRINT "BW (3dB)" ,BW3DB,
REM

REM *** GET BW (400dB) *#%*
REM

BW40DB=BND (600,40,0)

PRINT "BW (404B) " ,BW40DB,
REM

REM *** {MHz DEVIATION LEVEL ***
REM

OUTPUT 31; "SPANF 2 MHZ"

OUTPUT 31%; "SINGLE"

BUZZER 0 1500

(400,800,4,0.01,0)
l‘ldB "

IIHZ "

IIHZN
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7600 LLEVEL=VALUE (0,0)
7700 RLEVEL=VALUE (1200,0)
7800 PRINT "1MHz DEV. LEVEL{4B}"
7900 PRINT LLEVEL,RLEVEL
8000 GOTO 3200
8100 REM
8200 REM #*%* END JOB **%*
8300 REM
8400 OUTPUT 31; "“CONT"
8500 END
< Commentary>
Address Contents
2000
e Initialization
4200
5000
2 Measure insertion loss
5500
5600
¢ Ripple measurement
6000
6100
4 Measure 3 dB band width
6500
6600
e Measure 40 dB band width
7000
7100
4 Measure levels at +1 MHz away from tuned frequency
7700
8000 Return to loop top and repeat measurement
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2.6.7 Example of Measuring Program Using Parallel I/0 Ports

[EDITOR] < evvevsnenscuss-a> [MOD] Done

1000 REM *%kkkdhdkkkhkhkkkhkhhkhkkhihkkhkhkhhhhhikk

1010 REM **=* * k%
1020 REM #*%% R4611 NETWORK ANALYZER %%k
1030 REM **%* * ok
1040 REM #**% SFEMI AUTO PROGRAM BY PIQ %%%
1050 REM *** hkk
1060 REM ***kkkkhhkrhkkhhkrakahhhhrhhhhkkrhs
1070 REM

1080 CURSOR 0 18

1090 PRINT "*** R4611 DEMO PROGRAM *#*%"
1100 PRINT "

1110 PRINT " * USE PIC DEMO SET"
1120 PRINT

1130 PRINT " [1] NARROW BAND TEST"
1140 PRINT " [2] WIDE BAND TEST"
1150 PRINT " [3] PHASE MEASUREMENT"
1160 PRINT " [4] G.D. MEASUREMENT"
1170 PRINT " "

1180 OUTPUT 31; "CH1 ARIN LOGMAG"
1190 OUTPUT 31; "SDIV 10 DB"

1200 OQUTPUT 31; "REFV 0 DB"

1210 OQUTPUT 31; "REFP 100 PER"
1220 OQUTPUT 31; “REFLON PORT2"
1230 OQUTPUT 3t; "QUTLEV 0 DB"

1240 OUTPUT 31; "BI1A20"

1250 OUTPUT 31; "AIiA20"

1260 OQUTPUT 31; "“RIS0A20"

~1270 OQUTPUT 31; "RBWIKHZ"

1280 OUTPUT 31; "FREE CONT M301P"
1290 QUTPUT 31; "MKRCMP"

1300 OUTPUT 31; "SPLITON"

1310 OQUTPUT 31; "DUALOFF"

©1320 OUTPUT 31; "CENTERF 455 KHZ"
1330 BUZZER 0 1000

1340 CURSOR 2, 28

1350 *LOOPTOP

1360 CURSOR 2, 28

1370 PRINT "SELECT PIO NUMBER 2"
1380 *LOOPTOPI

1390 ENTER 32;PIO

1400 IF PIO=1 THEN GOTO *MEAS]

Continued tc next page
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1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850

IF PIO=2 THEN GOTO *MEAS2

IF PIO=4 THEN GOTC *MEAS3

IF PIO=8 THEN GOTOQ *MEAS4
GOTO *LOOPTOP1

REM

REM

REM

REM —-- NARROW BAND MEASURE ~---
*MEAS 1

CLS

OUTPUT 31; "SPANF 100 KHzZ"
OUTPUT 31; "LOGMAG"

REM

REM *%% 1 SWEEP *%*

REM

CURSOR 0,19

BUZZER 0 1000

CLS

REM

REM *** SCREEN INITIALIZE *#*+*
REM

CURSOR 0,19

REM

REM *** GET INS LOSS ***

REM

LOSS=MAX (0,1200,0)

MAXP=PMAX {0, 1200,0)

PRINT "LOSS" ,LOSs, "dB"

REM

REM *** GET RIPPLE **%

REM

RIPPLE=RPL1} (400,800,4,0.01,0)
PRINT "RIPPLE" ,RIPPLE, "dB"
REM

REM *** GET BW (83dB) **x

REM

BW3DB=BND (600,3,0)

PRINT "BW (34B)" ,BW3DB, "Hz"
REM

REM *** GET BW (40dB) ***
REM ‘

BW4ODB=BND (600,40,0)

PRINT "BW (40dB}" ,BW40DB, "Hz"
GOTO *LOOPTOP

REM

Continued to next page
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1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1870
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2080
2100
2110
2120
2130
21490
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350

REM —--- WIDE BAND MEASUREMENT ---
REM

*MEAS 2

CLs

OUTPUT 31; "SPANF 2 MHZ"
OUTPUT 31; "LOGMAG"

BUZZER 0 1000

CURSCR 0,19

CLS

LLEVEL=VALUE (0,0)
RLEVEL=VALUE {1200,0)

CLS ; CURSOR 0 20

PRINT "1MHz DEV. LEVEL (dB) "
PRINT LLEVEL,RLEVEL

GOTO *LOOPTOP

REM

REM

REM

END

REM -~- PHASE MEASUREMENT —-—-
REM

*MEAS 3

CLsS

OUTPUT 31; "SPANF 100 KHZ"
QUTPUT 31; “PHASE"

REM

REM *** {SWEEP ***

REM

CURSOR 0 19

CLS

REM

REM *** SCREEN INITIALIZE ***
REM

CURSOR 0 19

GOTO *LOOPTOP

REM

REM —-- DELAY MEASUREMENT ---
REM

*MEAS4

CLS

OUTPUT 31; "SPANF 100 KHzZ"
OUTPUT 31; "DELAY"

BUZZER 0 3000

CUTPUT 31; “AUTO"

REM

REM *** 1 SWEEP ***

REM

CURSOR 0 19

BUZZER 0 2000

GOTO *LOOPTOP
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< Commentary >

Address Contents
1180
e Initialization
1330
1370
2 Set measuring function by parallel I/0 input signal
1430
1480 Return to loop top and repeat measurement
e MEAS1 measurement
1840 On basis of narrow band frequency span
e (Insertion loss, ripple, 3 @B band width, 40 dB band width)
1860 MEASZ2 measurement
) ~ Measure levels of start and stop points on basis of wide
2000 band frequency span
2050 MEAS3 measurement
e Phase measurement
2200 Return to loop top and repeat measurement
2240 MEAS4 measurement
e Group delay measurements
2350 Return to loop top and repeat measurement -
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2.6.8 Example of Program Where Limited Test Function Is Used in Low-pass
Filter Measurements

1000
1010
1020
1030
1040 OUTPUT 31; "CH1 LOG@MAG"
1050 OUTPUT 31; "MKRCMP"

1060 OUTPUT 31; "SINGLE"

1070 OUTPUT 31; "STARTF 1.S5MHZ"
1080 OUTPUT 31; “STOPF 6 MHZ"
1090 OUTPUT 31; "DUAL ON"

1100 OUTPUT 31; "SPLIT ON"

1110 OUTPUT 31; "COUPLE ON"
1120 OUTPUT 31; "CH2 DELAY"
1130 BUZZER 0 500

1140 OUTPUT 31; "SRQE"

INITIALIZE

1150 !
1160 ! MEASUREMENT
1170 !

1180 BUZZER 4 100

1190 OUTPUT 31; "MEAS"

1200 ON ISRQ GOTO 1240

1210 ENABLE INTR

1220 !

1230 GOTO 1220

1240 !

1250 Fr=FMIN (0,1200,0)
1260 F1=MIN (0,1200,0)

1270 F2=POINT1 (2e+06,0)
1280 L2=VALUE (F2,0)

1290 F3=POINT1 {3e+06,0)
1300 L2=VALUE (F3,0)

1310 F4=POINT1 (4e+06,0)
1320 L4=VALUE (F4,0)

1330 Fi=POINT1 (3.58e406,0)
1340 Li=VALUE (Fi,O0)

1350
1360
1370 !
1380 BUZZER 0 500

DELAY

- g =

1390 F3=POINT1 (3.58e+06,1)
1400 D3=VALUE (F3,1)
1410 F3=POINT1 (4.08e+06,1)
1420 D4=VALUE (F4,1)

Continued to next page
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1430 !
1440 ! GO/NOTO CHECK !!
1450 !
1460 CURSOR 0,3
1470 N1=IMTUL! [Fr,5.3025e+06,4.7975e+06]
1480 N2=IMTUL1 [F1,-30,-200]
1490 N3=IMTUL? [L2,-5,-11]
1500 N4=IMTUL1 [L3,5,-1.2]
1510 NS=IMTUL1 [L4,5,-1.2]
1520 N6=IMTUL1 [Li,5,-1]
1530 N7=LMTUL1 [D3,230,170]
1540 N8=IMTUL1 {D4,330,0]
1550 N=N1+N2+N3+N4+NS5+N6+NT+N8B
1560 IF N=0 THEN GOTO 1590
1570 PRINT "NG !!"
1580 GOTO 1180
1590 PRINT "OK !!"
1600 GOTO 1180
1610 STOP
< Commentary >
Address Contents
1020
° Initialization
1120
1130 500 msec wait
1140 Enable SRQ
1200 Set internal SRQ interrupt and branch
1210 Accept interrupt
1250 Measured value interrupt at frequency measurement point
e specified by CHI1
1340
1380 Measured value interrupt at frequency measurement point
e specified by CH2
1420
1470
e Designation of limit wvalues for each measured value
1540
1550 Set branching according to result of comparison value
1570 Print NG if even a single item was NG
1590 Print OK if all items are OK, and continue to measure

repeatedly
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10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
2890
290
300
310
320
330
340
350
360
370
380
350
400
410
420
430
440
450
460

REM XTAL EQUIVALENT CIRCUITM

REM PI-CIRCUIT-METHOD

REM

SPAN1$ = "SPANF 1KHZ"

CENTER1$ = "CENTER 11.97596430MHZ"

CLS : CURSOR (0 14

REM

REM —— e e e e e e e e e
REM

REM START

REM . .

REM ——————— e e e e e e
NA=31

CFLAG=0

QUTPUT NA; “COUPLE?"

ENTER NA;X

PRINT " [ u;x;u ] n

IF X=0 THEN OUTPUT NA; "COUPLEON™"
PRINT :

PRINT

PRINT "Do you need CAL? YES;1 NO;0 "
INPUT QQ

PRINT " [ "QQ" 1 "

IF QQ=1 THEN CFLAG=1

GOTO *MEAS

*CALUC

REM

REM *** CALCULATE *%**

REM

XDEG=3

RR=25* {10 ~ (-LOSS/20)~1)

AR=1+0.50878* (RR/12.5)
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470
480
490
500
510
520
530
540
550
560
570
580
590

- 600

610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
810
920

'PRINT "****  R4611 DEMO (XTAL)  **%x"

BB=2%0.50878% (RR/12.5)
CC=FR*PI*2*XDEG
DD=180*DF3

Q=(AA/BB)* {CC/DD)
C1=1/{2*PI*FS*RP*Q)
L=1/((2%PI*FS) ~ 2*C1)

PRINT "L0OSS(dB) " ,-LOSS
PRINT "Fs (Hz) " ,FS

PRINT "Fr (dz) " ,FR
PRINT "dF (Hz) " ,DF3
PRINT

PRINT "Q "0

PRINT "Rr (ohm) " ,RR
PRINT "Ci (pF} " ,Cl%*1le+12
PRINT "L (mH) " ,L*1000
DRINT "o e e e e et e e n
GOTO *MEAS2

REM

REM *** MEASUREMENT ***

REM

*MEAS

OUTPUT NA; "DUALON"
OUTPUT NA; "SPLITOFF"
FOR CH=1 TO 2
IF CH=1 THEN GOTC 750
OUTPUT NA; "CH2"
GOTO *EX1
OUTPUT NA; "CH1"
*EX1
OUTPUT NA:SPAN1$
OUTPUT NA;CENTER1$
QUTPUT NA: "ARIN"
QUTPUT NA; “PORT2"
OUTPUT NA; "AI50A0"
OUTPUT N&; "BIS0A20"
OUTPUT NA; "ROSO0A20"
OUTPUT NA; "RBW30HZ"
OUTPUT NA; "MKRCMB"
OUTPUT NA; "STIME 0.1 SEC"
OUTPUT NA; "M101P"
QUTPUT NA; "FREE CONT"-
NEXT CH
OUTPUT NA; "CH1 LOGMAG"
QUTPUT NA: "REFV 0 DB"
OUTPUT NA; "REFP 90 PER"

Continued to next page
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930

940

950

960

970

980

990

1000
1010
1020
1030
1040
1050
1060
10706
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380

QUTPUT NA; "“CH2 PBASE"
OUTPUT NA; "REFV 0 DEG"
OUTPUT NA; "REFP 50 PER"
OUTPUT NA; "SINGLE"

REM

REM *** CALIBRATION ***

REM

*CAL

IF CFLAG=0 THEN GOTO *MEAS2
QUTPUT NA; “CH1 NORMOFBE"
OUTPUT NA; "CH2 NORMOFPF"
CLS

BEEP

PRINT " >> CONNECT [THRU] "
INPUT "& PRESS [RETURN] KEY" ,0Q%
PRINT "Calibration........”
BUZZER 0 3000

QUTPUT NA; "CH1 NORMON"
QUTPUT NA; "CH2 NORMON"
PRINT "CAL done.”

BEEP

PRINT " >> QONNECT [DUT]
INPUT "& PRESS [RETURN] KEY" ,0%
PRINT "MEASURING START "

- REM

REM *** MEASURE START **¥
REM

*MEAS 2

CUTPUT NA; "SRQE"

OUTPUT NA; "MEAS"

ON ISRQ GOTO 1260

ENABLE INTR

GOTO 1240

REM

REM **% GET MAG DATA **%*
REM

OUTPUT NA; “"CH1 "

LOSS=MAX (0,1200,0)
FS=FMAX (0,1200,0}

REM

REM *** GET PHASE DATA ***
REM

OUTPUT NA; "CH2"

QUTPUT NA; “ZRPSRCH"
OUTPUT NA; "MKR1A?"

ENTER NA;FR
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1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490

OUTPUT NA; "“TREFZRE"
QUTPUT NA; "T3DEG"
OUTPUT NA; "T3DEG?"
ENTER NA;DF3

REM

REM

CLS

GOTO *CALUC

REM

REM

END

< Commentary >

Address Contents

180
e
190
200
290
=
320
350
e
370
390
420
440
é
520
330
e
630
650
<
660
680
2
700
710
e
750
770
c
960

Set center frequency to 11.97596430 MHz, and span width to
1 kHz

Clear screen, and decide on cursor position

Switch marker couple ON

Select whether CAL is required or not (0 or 1)

Jump to initialization routine

X'TAL element constants calculation and display of result

Calculate X'TAL element constants

Display result of X'TAL element calculation

R4611 initialization

Switch dual-channel display on, and split display off

Form loop required to Set two channels CH1 and CH2

Various setting conditions
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Address Contents

970
e Calibration routine

980

1000 | Determine whether calibration is necessary, then proceed to
2 initialization

1030

1040 Clear screen display

1060
e Display short bar conhection message

1080

1100
e Proceed with normalization

1120 '

1130
é Pisplay [DUT] ... X'TAL connection message

1160

1180 Routine for repeating sweep, and output/detection of service
e request at end of sweep

12490

1270 Built-in function for return of maximum amplitude level and
2 corresponding freguency in screen display during amplitude

1310 measurement mode

1340 Return of value of frequency 3 dB band width for phase value
2 of 0° in phase measurement mode

1420

1460 Jump to calculation routine
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3.1 Outline

CONTROL MODE
Outline

R4611 is equipped with a GPIB
external equipment. By using
R4611 Network Analyzer itself
can be controlled.

If the GPIB is locked when in
key three times to initialize

controller function capable of controlling
the BASIC programming function, both the
and external eqguipment connected to R4611

controller mode, press the R4611 STOP
the GPIB port.
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3.2 Setting Controller Mode

LOoCAL
Select the system controller function by pressing the front panel [

switch and selecting | SY§%%¥o. | from the menu. Then select | *A83sess | and

key in R4611's GPIB address (0 thru 30) by pressing the corresponding
numeric keys. Addressing is also necessary when setting controller mode.

o The GPIB address of external equipment connected to R4611 must not
be the same as the R4611 address.

e The address specified at this stage is used for internal processing
purposes. The address used for controlling R4611 by built-in BASIC
program is fixed to "31".
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3.3 Handling Floppy Disks

(1) Floppy Disk Dimensions and Component Parts

Head window Catching

Drive hole
Automatic shutter

/Gé |

° W/ I

Label Write protection hole
Plastic

case Center hole

Figure 3-1 Floppy Disk Dimensions and Component Parts

e Label : The label is affixed by the user when a
floppy disk is used.
e Head window : Head window apertures are located on both

sides of the disk at the same position as
the read/write heads. The heads move
vertically across these apertures. When a
floppy disk is removed from the drive slot,
the automatic shutter closes to protect the
disk surface.
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(2)

e Catching hub (drive and center holes)
: When a floppy disk is inserted into the
drive slot, it is secured and rotated by a
spindle using a catching magnet.
® Write protection hole: This hole prevents important data from being
erased accidentally by operational error.

Floppy Disk Loading and Other Handling Precautions

The correct way to insert a floppy disk i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>