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1.1 Using the Manual

INTRODUCTION

This manual describes how to operate the R4611E network analyzer.

This chapter explains how to use this manual and contains the general
description of the R4611E network analyzer functions, the procedure from

the setup operation to the power supply operation, and general
requirements. Before taking measurements with the R4611E network

analyzer, read this manual very carefully.
Using the Manual

This manual explains the R4611E 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. If necessary, refer to the glossary attached to the
end of this manual.

Experienced users may read only Chapter 3 of this manual. Before
operating the analyzer, however, check the general regquirements 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 Sep 20/88
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1.1 Using the Manual

Introduction of R4611E (1.2)

General requirements for using
R4611E (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 R4611E

1.2 General Description of R4611E

R4611E is a network analyzer for measuring phase, group delay and

impedance, accurately and speedily within the wide range of frequency, 10
to 300 MHZ.

You can per form measurements by using not only 50 & but also 1 Mi as the
input impedance.

The main feature of the R4611E is the provision of a conciderable increase
in measurement precision and throughput by use of the unigque analog and
digital signal processing technology. For example, the partial variable
sweep functions and the analysis function for the user-specified block of
the R4611E 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
(TR45103), 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) R4611E permits high-precision and high-resolution measurement.

® Integrates the synthesizer with 0.01 Hz resoclution.
e Provides outstanding dynamic precision and resolution.
Amplitude measurement precision: 0.05 dB
Resolution: 0.00%1 dB
Phase measurement precision: 0.50
Resolution: 0,070
e Provided with an error correcting function.
® Allows high-impedance measurement.

{2) The R4611E provides high-throughput measurement.

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

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

e Enables high-speed data processing through sequential program
creation by using the BASIC ccntroller function,

1 -3 Jun 15/88
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1.2 General Description of R4611E

{3) R4611E supports many marker functions and variable display modes.

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

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

e Provided with a marker track function to track the maximum or
minimum value every sweep operation,

e Provided with a split display function to displiay the 2-ch
measurement data in each format,

1 -4 Jun 15/88
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1.3 Reguirements before Using the R4611E

1.3 Requirements before Using the R4611E

1.3.1 Checking External View and Accessories

On receiving the R4611E, 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 quantity 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 R4611E Standard Accessary List

Item Model name Parts code Quantity Remarks
Power cable AQG1402 DCB-DD2428%01 1
BNC-BNC cablel M1-78 DCB~FF0981X01 2 30 cm
BNC through BNC-A-JJ JCF~ABOQ1EX05-1 1
connector
Fuse MDA-4A DFT-AF4A 2 For standard model and
option
MDA-2A DFT~-AF2A For options 42 and 44.
Instruction J4611E 1 Japanese manual
manual E4611E English manual

1.3.2 Ambient Environment for Use and Precautions

(m

(2)

Do not use this device in locations exposed to dust, direct sunshine
Or corrosive gases,
Also do not use this device in an ambient temperature lower than 00OC

to +400C (+59C to +400C for FDD) or humidity lower than 85% (no
dewing) .

Cooling System
In the cooling system of the R4611E, air is taken in from the larger
fan on the rear panel and discharged from the smaller one.

Install the R4611E so that this cooling system works well. Do not put
anything on the R4611E.

1 =25 Feb 15/90
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(3)

(4)
1.3.3

(1)

1.3 Reguirements before Using the R4611E

Though the R4611E 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 R4611E in a very noisy, environment attach a proper
device such as a noise filer.

Do not use the R4611E in a location with much vibration.
Connecting Power Supply
Connecting R4611E to Power Cable

Verify that the POWER switch on the R4611E front panel is set OFF 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-~2 (a)) of the adapter) or the

grounding terminal on the R4611E 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 A09034 is different from (B) of
the other one as shown in Figure 1-2 (b). When inserting this adapter
into the outlet, check the direction of both the plug and outlet.

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

1 -6 Jul 11/88
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1.3 Requirements before Using the R4611E

To outlet
of AC
power

Adapter A09034

Grounding pin

Three-pin plug

Connect To R4611 Adapter A09034
this pin
to ground

(@) &)

Figure 1-2 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 1-3.)

- Standard and option 32: MDA~4A (4A)
- Cptions 42 and 44 : MDA-2A (2A)

Figure 1-3 Replacing Fuse

1 - 7% Feb 15/90
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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 R4611E basic key operation is explained
along with concrete measurement examples for beginners,

2 -1 Jun 15/88
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2.1 Power Supply and Initial Setting

2.1 Power Supply and Initial Setting

Connect the R4611E to the AC power using the power cable and turn the
power switch at the lower portion of the R4611E 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 R4611E, warm it up for about one hour to obtain the
specified performance.

2.1.1 Self-Diagnostic Test

When power is supplied, all LEDs on the R4611E panel come on and the
self~diagnostic test is executed automatically.

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

XEERXX % REEER b3 L]
* x ¥ % X * ¥ ¥ %
x x * X * % *
KERRREK * * t+3+++34 *® *
E * tE++ 3444434 ¥ * * x
] % * * *¥. * *
x * * RREREX XEkEk EREXTE

self Test in progress,

Main Ram --> 0K
1/0 Ram --> 0K
1/0 Communication --> Q0K
Coprocessor --> 0K
Display Rom --> 0K
Dispiay Ram --> 0K

Display Communication --> DK
xxx self Test A1l Passt! xxx

Copyright ADVANTEST Corporation

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

When NG is displayved by the self diagnostic test above, or when the
display stops on the way, contact the sales division or agency nearest
your place of business.

2 -2 Feb 15/90
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2.1 Power Supply and Initial Setting

2.1.2 Pre-setting

R4611E is set to the initial mode forcedly when the power is set ON or
when key PRilEr is pressed.

ACTIVE CHANNEL : CH1
MEASUREMENT
INPUT MEAS + A/R
CONVERSION : OFF
20 : 50
FORMAT 1 LOG MAG
SCALE REF,
/DIV : 10 dB/DIV
REF. VALUE : 0.000 dB
REF. POSITION : Top of the screen (100.0%)
REF. LINE :  QFF
DISPLAY
DUAL CH ON/OFF : OQFF
SPLIT ON/OFF : OFF
GRATICULE ON/QOFF : 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/OFF: OFF

POINT r 30
TRIGGER :  INTERNAL
MODE :  CONTINUE
RECEIVER
IMP/ATT : A 50 /20 4B (ATT)
RESOLN/BW : tkHz
MARKER :  ALL OFF

2 -3 Apr 21/89
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2.2 Reading CRT bisplay

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
CHl1 marker data

Active marker CH2 marker data

L CHL R LOG MAG REF-MKR 1:-5.834dE AUTO )
REF 8,800 dB 2.888 4B/ 232888 80P, BBHz SCALE
e CH2 R__ LOS MAG REF-MKR _1:-371,23&4R
" REF 6.8688 dB 16.888 dBr 215 886 902, s@Hz
SCARLE-DIV _ s DIV
—— 2.p89-dB ;-
\ll’
e \ REF UALUE Software
i NEREAN key
menu
/ \ [ ﬁ\ REF
POSITION
I \J \\
. REF LIN
/ o e [\\ \ DN
i NS
o
/ AT,
': &
/ ) - \\ \ /.
N
CHl CENTER 232 0pP 0989.80Hz SPAN 13 9806 \262, B6Hz
CH2 CENTER 153 0PP €85.66Hz EPAN 2997999\933. aRAz

CH2 waveform trace
Range of measurement frequency

CH1l waveform trace

Marker

Figure 2-1 Reading CRT Display
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2.3 Basic Operations

2.3 Basic Operations
This section describes the basic key operations of R4611E along with
concrete measurement examples for beginners first using the network

analyzer.

It is assumed that experienced users can satisfactorily operate the R4611E
after referring only to Chapters 3 and 4.

2.3.1 Basic Operational Keys

{1) Channel Selecting Keys

rm————————w
ACTIVE

CEANNEL

&1
E2)

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 CH! and CH2.

(2) MEASUREMENT keys

Eif] «++ Selects the input.

5
;ﬂ ... Sets the measurement format (amplitude, phase, group delay,
_ Smith diagram, etc.).

Eéla ... Sets data such as the waveform trace to be displayed on the
— screen.
This key also sets the DUAL trace display mede, SPLIT
display mode and LABEL. '

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

2-5 Jun 15/88
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2.3 Basic Operations

(3) Signal Block Setting Keys

SOURCE
A

MENU START STOP

O O O

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

The keys are also used to connect CH! and CHZ and to set the partial
sweep operation according to the sweep TYPE.

The SOURCE output is divided into two types, OUTPUT? and OUTPUT2Z,
Select either by using key "EY and the software keys. The selected
output type is indicated by the LED at the upper portion of the
connector. In the default mode, OQUTPUTZ2 is selected.

NOTE

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

(4) Receiver Setting Keys

RECEIVER

IMP/ATT

C3

RESOLN BW

3

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

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

2 -9 Apr 21/89
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2.3 Basic Operations

(5) MARKER Keys

uxn A uxe

Cj sen

MKR SRCH

i IR

MEKR =

CJ --.

Issues the normal marker, multi-marker or the other delta
markers. This key can alsc set the marker correcting
function, marker couple function and partial analysis
function related to the all MARKER functions.

Performs the marker search operation such as the MAX,
search, X-dB down search and X-degree search (phase
measurement).

Changes the setting condition by using the marker, For
example, this key is used to change the marker frequency
to the center fregquency, marker freguency 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

(Z] CE (3] «oufFm v
(Z] (5] (BT -e0Gm o¥

-

DIV

. ... Consists of numeric keys, unit keys

—_ —_ - Ms
CI] CZJ (Z] 4 g uy and polarity keys. These keys are
-

[T [T =] wnnel®E) b

used to enter numeric values directly.

Back space key [EK¥ ... Pressing the BKSP key deletes the last

entered numeral and allows correction of
the entry.

ENTRY OFF

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

2 -1 Jun 15/88
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2.3 Basic Operations

Exponent key [EE] .++ Used to enter exponents., To enter 1,

MHz for example, press - l:’ D -

Step key

Data nob

{8) Unit Keys

Fregquency
SCALE and
SCALE and
SCALE and
SCALE and

[EXF] , [] and [z].

=
' ... Changes the set data every value (step
I{} unit) previously defined for each function.

... Used for minor rearrangement of the set data.

unit key ..+ MHz, kHz and Hz

REF keys for LOG MAG ... dB

REF keys for PHASE .. deg.

REF keys for DELAY ess S, ms, 5 and ns

REF keys for see VU Use 1 &V,

SMITH (R+jX), SMITH (G+iB), 1 mU: Use 1 ...Cm o .

POLAR, LIN MAG, REAL and IMAG 1 U: Use 1 «Doul .
1 nU: Use 1 wi@il ol -

DELAY APERTURE unit key ... %

REF POSITION unit key ... %

INTENSITY unit key «sa UNIT

SWEEP TIME unit key e« S, mg, 8 and ns

OUTPUT LEVEL unit key .+ dBm and —dBm
E.LENGTH VALUE unit key ... m and cm

(2) INSTRUMENT STATE Keys

T
ESET

Ei

SAVE

O

RECALL

O

COPY

|

PROGRAM

E3

Pre-sets the device.
Used to save the setting conditions.
Used to recall the setting conditions.

Used to plot out the measurement waveform or to print
the measurement data.

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

2 -8 Jun
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2,3 Basic Operations

(10) GPIB

Lacat _ gets 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 R4611E basic key operations showing a
sample measurement of the filter characteristics. 1In this
measurement, the impedance of the filter is assumed to be 50 Q.

{1) Setup Operation

Connect the filter between the CUTPUT! connector and the A connector.

OUTPUT! ry

[ o o)

DUt

(2) Pre-setting

INSTER
PRESET

Press 0 . See Section 2,1.2 for the initial mode.
{3) Setting Frequency of Signal Source
Perform the following key operation:
D1V

EW (5] (T ese ) ¥

D1V

@8 (Z] [T] (T oo- G ¥

2 -9 Jun 15/88
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This key operation displays the waveform trace shown in Figure 2-2 on
the screen.

A MAG
o PEF BPSBa 4B 128.09& d8-

H - 1 Y
CENTER FREQUEMSY i
22— 0005 .a'H‘%/""\\

I
VA

I S S I

|

i :

P ! i
i P

L ,

CHi CENTER 232 808 000.88Hz SPAN S0 €09 ©R0.88H:z

!
i
1
i
+
i +
I
{
f
]
!

Figure 2-2 Filter Characteristics Waveform Trace

(4) Measuring Insertion Loss

The output level of the signal source is the same as the reference
level. Thus, the following key operation allows you to obtain the
insertion loss directly by using the marker: (See Figure 2-3.)
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Mxr 4 mkr

Ej Amove wewv (]  Arer-rer.zosw D

cH1 A 0G_MAG PEE-MKR
rer 50008 a8 RTTa Y

7
VAN 1
y ‘ 4MODE OFF

i RETURN

i ?

CHI CENTER 232 880 608,00Hz  SPan 50 088 804, BOH: MORE 172

10-005 555 "5537 248 ane. aemr 4REF = anKR
L 1 -
REF.PCS - MoRKER 11 l
2152 - 008 BOB - EoHz—L /|| | . -
-5 33548 ! TEET mer
T |
—t \ 4 _FEF=
; REF,POSH
! ”/ —_ ,
]
|

Figure 2-3 Sample Measurement of Insertion Loss
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2.4 Measurement Examples

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

Try to measure yodr DUT according to the introduced examples.

The

(1)
(2)
(3)
(4)
(3)
(6)
(7)
{8)
(2)
(10}
(1)
(12}
(13)
(14}

measurement examples are as follows:

Filter measurement

Phase measurement

Group delay time measurement

Narrow band/wide band sweep measurement
Amplitude/phase measurement
Amplitude/group delay measurement
Reflection measurement

X'tal resonator measurement
Measurement using multi-marker
Measurement using delta marker
Measurement using marker

Partial sweep measurement

Measurement in user defined sweep
Measurement of resonant and antiresonant points of ceramic resonator
(£=16.075MHzZ)

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 line ({_7}) is a software key.

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

| Start)

Set up the
measurement
device
Perform the following setup and
L TR T power the R4611E, then press the
FREQENCY S ; P! keys below in this sequence:

Cm1 CENTER 153 309 39R, BAM: SPan 1 BES ¥84.00N3

@w® . (1]. (53, (3], G4 .
@8, (1], (&)

Normalize
caL e
Press [] andi "°""ahlEFs ;.
™1 fer 1%02"50 10,800 0 ORI bFF
i 1
i ; EORT L, Set the through state and
i v
. o I normalize the frequency
oletad ! : :
tpra_manflets C3RTEG characteristics.
E. EP’JE&“;
1
p i
! o
CH1 CENTER 193 0868 998.08M: SPAN | BBR BO8, AdMz

2 - 13 Jun 15/88
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Connect DUT to the R4611E as
O fer 1%Ra0%En  afTNen unl’ HHa'838%00me RS follows:
iR - reaer |1
‘250 98 . BBH. 4REF=
1f7. 125dB | RCT AMA
“REETFoen
i 4 ALPPLE
" I\ ¢ 9
/\ré\ : 1 \i - JMODE OFF
A w T CTURN A
AVI 'thf"m J ‘i:a‘\ﬂ W RET ,,/(/ ;/g/y
cHp CEH‘IER iS! 000 000, BBHZ SPaN E ODB GEE.Gan noRe 1s2

MKR AMKR E““““"""“""".E E""‘ ----.-."E En--n---n-
C . i “Ehesrunewr i, 1 AMRExu i, i drer- duxe

Specify the ripple analysis block

Ripple meas- by using the above keys or the

urement 1 rotary encoder.
‘g Ssr hugu s, 1RNAEE L 10 LT 2 nibece ]
odF
1-‘__ 2 RIFPPLEZ
d
<4 > X
_ e ; »
sv| Press': An:ppr.ziand%/ %
i i l t e et sieuriraa, %
4 g i i K ! 4 HAN=IIN
'7‘\%-, T
R W Py ST o mieeys
T LKL e
Th i
- - RETURN
CHi CENTER 133 088 RDQ,00Mz S$PAN 1 820 GO0, BBMx
Ripple nmeas-
urement 2
CHL ;EF 'I?EB’:.EB ls?;:l;}.ggg: 2. 86348 4 RIPPLEL
4 RiPFLE 2 A
9. 86248 [ J\,\ DRI

- 7
g $: é.eigd%eamaﬂt 1 4 X Press/ / % -
- 7T .

%L : / \¥ + nexen
A L o s R

RETURN
CH1 CENTER 153 883 B00.PAM: SPAN t Q09 DEB. BBz
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|

Measure 3-dB
band width

R Mxk 4 MKr HER SRCH

[ Ee: 5%805°%s  10.000 ea- _ Ej MrpxER E:l
B . : ; F '

| i + !

e *eEF pasn
4 REFerwit ! TARGET . FLTR _ANAL
: SEARCH oRDbEr !

4 FEF=C.F

B Do Press the above keys.

vep DO
H -2 viv) g

SV b

Al _’?‘ﬂfw "
iﬂ

- - RETURN
CH)y CEMTER 133 @20 002.00Wr SPAM 1 000 009, BRHz
oL B 59800 % e.0Be onr ' T1a1%18Y ra3.3mme - 38
TERGET MRRKER [t MAX ) i
=3 00eaB_ - can
CEIlis e el [V ey
=185 089 942 55H: Press: 4 ' and: :
=12 3.59HE : REF=MAX | . H
g'J-wsesg—zé.-P? 12.¢ / \\ ~60d8 A i H 3dB H

|\ - TMB

B i O
‘\v/]m\ s \f"ﬁ/ g “\ft‘!’\‘}ﬂ 2182

[

CH1 CENTER :s; 200 964, 00 SPRet 1 @88 00, GBHz . RETURN
Measure 6-dB
band width
M e hogaa a8 1o, u'&E“agi":;;’%S; 333, 33M2 - 3
Tn:’CE'I' n-.RvER ( b :
= &, Qd e - §93
C.E = 153 g g 47 .
cEi R EE press| ...
N A ress: _ Da
gd-w—-sg 1-?9 Fum =12 .:] -6048 ; mEdB
A
i i i i
1 | i i - udB
T
{\_f g seREEN
Ap i i ¢
BRI RERT AN 1N b_f
A Wk Y
Tk
. I . . . RETURN
€My CENTER 153 U0Q 098, 00Mz SFAM 1 888 8O0, 00Hr
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Measure the
spurious level

1 Ber 5%65°0s ue. ks ol HTNEY 333 3ame SEARCH
N i
AL
\ | sealdll
+ ! .
; ’ ! I i TARGEY
; 3 ; JaRE8Y
i ! / i . !
! 5 1 !\ [ ! segEgn
f l P
E ! L0 | meeuws
: N
oy S | B '
/ FIAJ[T Fs:rlﬁgﬁ‘a
i i . {

M1 CEWTER 157 230 008, adns SPAM 1 80C 069, BOHT HORE 1-2
e T TR AT o L HESLaRER
! LA

i / CTTU T ek
i H . o .
Lo SR e
N ; o
+ 1 H
; . l I
i L é
__,____?__{2/. |
A \ T :
R e
A
| i L nORE 207
CHi CENTER 183 08 606.06Hz  SPAM 1 GO® 000, DOz
ot Rer 5080008 o 8TERTRel i1 - e
A1 shueden A
=2 s$g§§°i ¢ NEST AL
4 K= TITeo0T et eeHT
aff =!6.0l2d8 ] \
T -
\ 4 Y
: L A \\
. \/\/)\R!”‘*ﬁl‘* _./ - ) \“.'i ‘y
Ve i
L II Fl 1Y
Wi CENTER 753 $9% 084,05 SPAN 1 898 aad, s HORE 202
End
2 - 16

- RETURN : . : RBTURN:' [

Press the above keys.

MER 4 mgr (oo

MODE :
MENU & ,

MKR SRCH

.

Press, the above keys.

NEXT MAX : NEXT MAX
SEARCH : , SEARCH @ ,

NEXT MAX NEXT MAX :
SEARCH : , SEARCH !

Press the above keys.
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(2) Measuring Phase (Using 153-MHz BPF as DUT)

l Start ]

Set up the

measurement

device
M 2e 39800 e 18,808 4B/ Perform the following setup and
FREQENGY SPend P power the R4611E, then press the

. ' keys below in this sequence:

€Ml CENTER 133 ¥ f08. Mdnz SPAN 1 B8 4D, Bing

@m. (1].(53.(3]. (&) .
@m ., (1], [H&,

Normalize
—_— CaAL
S fer §%0575 _008. 43 57 Press and: NORMALEZE
REF LI 19.000. 437 . D : ‘;ﬁ_;‘:.l;‘.,/ﬂ" r ;
roRT
— g CRRPEGE
Set the through state and
. LENGTH normalize the fregquency
characteristics.
E-LENEle
| %
{1 i !
CH] CEHTER 153 &28 200, 88H: .SPAMN 1 BBA 009, GGHx
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_ Connect DUT to the R4611E as
9 Ler ¥08an%s  s0.s0e enr NORLEARE follows:
Pl - [y
[ J\,l el e
! - RN
/ \\
JLENATH A
_/ \ € ‘65/3’{: o o
| {/ - “\ E‘LEEESE
L S, Ve, . W//?
‘\gﬁl)b T w NI i
CH: CENTER 1313 0600 002.00Mz SPAN | QB2 QO0B.L0M;
CHY A HAG mat, | 3 START — —_— —_
m:f?%g “EH ). (1).(53.(3]. GA .
153-569-0 .me:Ejﬂ | _PORY STOP
\_,4 FLAL CAL —_— —_ J— N
i - CJ. (1), (E1. (3] (3.
% Rt _
— e e (ZV- OE
" H./nérig
[ N Press the above keys to enlarge
- eagisla | the filter band:
CH1 S$TART 153 .000' 000, 0AHT STOP 1531 J00 028, Q0OHg
Phase
measurement
e EEF 57‘355 - 44,008 v~ - Los mad
— Hast]
1D o
L_\ - _— DELAY /
\_ Pressing and g%% sets
\ N & | the screen to the normal mode.
™
AN \ AN
POL AR
HORE 1-2
£1 STERT  1%% £0d 000.00M: ST0F 153 30¢ 000, D0Mz
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3 Bep B738E 77 "le 00a v LiN nag

e o e — REAL

: ‘ » s : %%7 7
. P MORE :

I~ 1 ' Do %

T - | ey Pressing ! ! and 4%%

sets the phase extension display.

- MIRE 1.2
CHiI START 133 @96 000.Q00H:z STOP £33 200 B30.0DHz

End
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(3) Measuring Group Delay Time (Using 153-MHz BPF as DUT)

( start }

Set up the
measurement
device
T AL 400TS. L e ea Performhthe4§?$lowing setup azd
FREQLENCY Soand L power the R E then press the
l—w —883.88#{1 i

keys below in this seguence:

- T

CH] CENTER {531 sae M. W0nz SPAd 1 800 A90, #iwz

@® . (T]. (). (Z]. 0w .
E® . (T]. Ga

Normalize
. Nnn“lzg
S Ber ¥OHeR5n  1e.00e ens wooeatbEE Press D and 8.55&/0 FF @+
R . & s

: T e

i T
Stlce_ComPletad ! I I | i egerERT

i

: Set the through state and
! i T £ qergn normalize'thg frequency
. ! characteristics.

H H T NETH
E | i H B LENSTE

CHE CENTER 131 902 900. Ddrx SPAN L Q88 B00.9aH:2
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Connect DUT to the R4611E as
ML A 5080Ca  ya.bon ens MR AFF follows:

1 _PCRT -
FuLe CaL

. e em— PRCET
cEm—Elia

E.LENGTH
RS

N A
TN o o
Y ,

N
IR 0

i : .
CHI ZEMTER 3153 088 BOA.00M: SPAN & D60 #C0.0DH:

©9 fer W0his 10000 an NORLELIEE "“”_ T3.0357. 03], Ga
SI&%%;%%/‘ ! — Eg [: -l—::] E :3 [ _] E—-j
v C3 . CI1.C33.033. 2.

/ (3] . G

—_— —|  cpmerny
v
AR

| %
|

al

-

! }\\%:: Press the above keys to enlarge
D e the filter band:
P
|
SR T
€11 STHRT \S.'S 000 984d.Q0my STOP {53 08 €92.00Hx
Group delay
measurement
o Rer BTB0Y sec 0,100 wases . LOG ras )
‘ , T
GROUR DELAY AFERTLURE [ | H g ooz
TR R o e
N i Pressing and ki sets the

screen to the group delay mode.

1
|
i

1
! |
T
1
H ;
1 1 . [
i |
;
!

-1
s
‘3
we
=X

s
I B
L ! ;
Pt i

i
: .

— -

| ' : i
. ‘ 1 ] Lt -
CHl START 153 400 009, @dH: STLP 153 308 004, 0r:

FORE 142
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4 Ber DEBER wiae 5008 meecs ST
f
; <+ Dlv
!
— REF VALUE
H i _Xf-\
/: ll \ \ I POSI?‘I‘E:
D h N
— e e = -—*T—«—
| L | reosds
[} R 1 H
! i | i t
, ; b Pt
1 i | R
Ll START 153 nwy BRA, 20My sT-QP 183 Iao‘ oA, gdM: neeE sz
Change aperture
1 Ber DH0OT miec 5.000 wares LOG hAG
I
CROUP DELAY APERTURE [HL |
gg 0. = Faande : - - PHASE

o8 hHz ; i

7

77

t
H
i
'

nCRE 142

CHI START 153 200 000, 0@+ ST0R

153 30Q 000, B0Mz

End

2 - 22

E] AR
: ALE !
Pressing REF | and . --cvcvemenr SOLS

the auto-scale mode for your eyes.

= % (3. (3]

¥in

This key entry sets the aperture
to 20%.
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(4) Measuring Narrow Band/wWide Band Sweep (Using 153-MHz BPF as DUT)

Set up the
measurement

dev

LCe

Perform the following setup and power the R4611E, then press the keys
below in this seguence:

@y . (1], £33, (3], (¥4 .
&, (1] . (&,

Normalize

Press EﬁL andg ““““&g}%?;;.

Set the through state and normalize the frequency characteristics.

{Note) Also set CH2 to the frequency level to be used and normalize
it.

Connect DUT to the R4611E as follows:

=

ﬁ//

N

TR
=
AR
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I

Set CH2 to the
narrow band mode

= v START
aeﬁ 'Io‘ana 4B 19. 008 48~ m’éﬁ«“’&f @a ' [:j ’ EI_J ' [E] 4 EE] *
S}'__ é\'g% | ; ) STOP

were [MR] . 3. CAJ. CE]. (2],

| (T, (3], 08
E. Eyg;;

e | Press the above keys:
VALUE

CH2 START 133 008 BO0O.Q0HZ STOP 133 ID0 083.80Mz

Two screen simultane-
ous display mode

H
5_,,: 5s§ 'Gggan g9 10.009 a3/ LT
5500 83 1e.008 ams

At AN
o HENGR?

DRTAHE D
[ ot

_'f:'—'-'*'\,f(‘*mg]

CATA »
MEMQRY

! H 3

e TRV T R TS e 3 BLAm o v

Two screen split
display mode

1 Ber 5800 0e 12,900 dB- atsdf
| 7/ V\,\:
{ i1 ¥
i A \
: T Y
] T v 1 RN
A\ A ; ?ifr : 1 ~ setrererent e,
Y- ﬂ i e ! WoRg Dsprrr |
Ei IO T ST TEU BT Press | "is3 : and ; af-ﬁ/o;" L.
- k°§“ ap w nu u; i
0 T T SRAESERE
+ } 4 e LABEL
: : :
w2 ETART TS T 808 TR RO —STOF T TR da e TONE 242

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

{ Start}

Set up the
measurement
device
e Perform the following setup and
FF_E.‘";;N e , power the R4611E, then press the
fiaic e 2t L

1 keys below in this sequence:

CHI CENTER (331 888 883, 80M: SPAH 1 B%% S0, Wbk

@d . (1J.(3]. (3]. G&) .
E® . (1], Ga

Normalir.
AL et
Press 0 and: RORMALLZZ, ©.
Cnt Ber ‘l?ﬁurlmgs 18,808 4H/ NO’ES%EE PRI ROt
i i P
Lo : o ¥ | Set the through state and
N i ; normalize the frequency
Sthee_Complated. ! - cs::-sﬁ; . -
i characteristics,
] o) € uENa (Note) Alsc set CH2 to the same
] | | freguency level and
i | E.LENGTM normalize it.
i
i

]
i !
CHi CENTER 133 Q2R 090.00W: SFAN 1 BER 009, BOMz
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Connect DUT to the R4611E as

€ Zee 1%5057%8  10.e00 wmv nePLE LFF follows:
Py oy :
— i o
L
; GRS

Pl LIN L
f\_' Ey N | e 0

"ﬂ/_ ] flt Mﬁm}i({ B ;m_iu_'j\nﬂf 1'\

O »

1 N S R . o
CH1 CENTER 153 000 00U, 00H: SPAN | CQO D0@.0D0Mz ’J/%/%

Set CH2 to the
phase node

st wm | @D . @B.CT1.C5]. (3.

Cie) . &8, (T3, (Rl Eﬂ

R %

H
-ty

This key entry sets the fregquency
to that of CH1 and enables the
nOPE 12 phase mode.

POLAR

Cr? CENTER 153 880 0008, 00M: $PAN | 800 B09.0RH:

Two-screen simultane-
ous dispaly mode

DUAL CH_ :

) o E ﬂ : ...t;vorF;
2;%,?%§“ 10,000 08/ %P | Pressing and : cevennen: SEES
T L the 2-CH 51multaneously display
HER mode .,

DATA anb
MEMORY

g

l X

€K1 EEATER 130 088 283 33 §»m R rome 173
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37 333,330
a3 333,334z

i i
i

Tﬂ‘j_z% C

[
IPTEE

End

£ GENTER 137 888 983:8Bnz  EREN 1§08 883:80%: RoRE 102
Two-screen split
display mode
© B 19800 0n  se.0Fhrend T5PEEY sasswes asbif
AR
BRALEYF
LABEL
CHY N ; [ !! BnlI BGB.:GOHx SPLN 1 ‘030 B’IN!.QBH: HORE 273
2 - 27

MKR A"KR MKR SEARCH E"""""""".":_
2 CO. S Y P
This key entry couples the markers
for CH1 and CHZ.

E_a v ”?35 e sr:%i;glg;;nrrq:

This key entry sets the 2-CH split
display mode.
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(6) Measuring Amplitude/Group Delay (Using 153-MHz BPF as DUT)

(Start]

Set up the

measurement

device
R T T Perform the following setup and
F?E%?E&Eﬁg R power the R4611E, then press the

i P keys below in this sequence:

CHE CEMTER 133 828 #09.00rg SPAN 1 498 SEO.30n:

ww . (1]). (53, (3], (8] .
(a) , (1], (kb

Normalize
aL ey
Press [ and NORMALIEEF 1,
CHY er 19505°%a  1e.00e ens . - NORRRLFE b o
;F'Pon'r
el e Set the through state and
Sthre_Comp Leted ! : cgPEa normalize.thg frequency
characteristics.
€.LENETH (Note)} Also set CH2 to the same
SRR
i : frequency level and
E- 5N normalize it,
CH1 CERTER 153 092 828.00Mz CPhanl 1 QaB @00, daM:z
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H A A
b Rer %%88%%e 10,000 wns AR LFF
| - ’_.
i —f\ RT
; [\}\1 L Tea
¢ [ 1 i
| ! ! I \ ] cgeRELT
| ‘ / 1! N3]
: i — -
i l t i\ ! B LENGTM
- - - -BRVE
| i I i
1) H
SO SO SRRV WSO R A SN S U, Y S S
| ' E.LENGTH
— l . : . : VAl LE
_ _;M\V AETI i \“\,. ;
i i i R i/ o
A L I L
7 T : i : - —|
LA Pt
CHi CEHTER 153 BOB DGQ.BCH3  SPAR | DOR @08, 06z
ML & HA REAL ] .
R R T 10,000 o8/ i 5:7"-3-95
lFi‘:‘EI’;TCﬁL
CRRPELY
B bR
E.LENGTH
walUe
| ! i i : i :
€M1 START £33 000 008, 60Wz  STOP 153 300 028, 00W:

Set CH2 to the group
delay mode
CH2 Ber BENEY vec  B.100 wares i Lag ras
] i i
G DELAY APERTURE [H2 \'t ] )
e ”\;- -
il
5 ESHY
H T I TG
| POLAR
CH2 START 153 eed 6AW.8BH: 4TOP 153 380 G8R.R0Hr MORE 102
2 - 29

Connect DUT to R6411 as follows:

A
o o
T
START . _ _
CO.Cx).05]. 03], v,
STOP ’

L. l1). 083, L3, =]
=] . (b

This key entry enlarges the
display.

&0 . C3J.C[T1. (3], (3],

(v . C . 017, 05D C2D.
INE [ W P 1Y

This key entry sets the freguency
level to that of CH1.

Pressing ﬁﬁ and W sets

CH2 to the group delay mode.
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7 fer D008 meac 5,008 wsens $840) LE g
: : : REF S ST
s DIV f....n-....----.f
Fer vt | This key entry sets the auto-scale
for your eyes,
P\‘.‘SI‘I?L:
PERnEa
UP 335
o2 STFH‘T 153 OGI. IOI.“BH: SY‘OP 15‘! lﬂﬂ‘ BB..BBHz noRe sz
Two—-screen simultane-
ous display mode
:;:z s':: gggggnfa 18, eaa uaﬁ"’;g 21"‘!“ [ SERER 01 SPL uxe duxe
-BE0 wuse 3. 000 pasts | fa. a0nz N ' C:] f
remar 11 AL i sesd
S==12-0r S g ) -
i i\ : : Ei:] uxr Aurr
TaPGET : MEKR .. H
! 1E0REY PMERe unerr f, 1] .
7N AN | Ehwuners | —
ZL /TN \'\ sesep e
-__l/ ] | i I MKR SRCH T "
I . : X
! i 1RACK L Ej ’ M4¥arcs
PSRY,QEEE
: This key entry couples the markers
chy START IRF B2% BRB:OM:  EIGS L3l IR &UB:EBN: ™7 | of CHY and CH2.
Two-screen split
display mode
M P 3% 9m o n'é'*n‘“usi"?sz‘ug. £00.00u: bt E ﬂ 5 Mﬂk?/a : : spka‘(;urr :
: T, T g :
: i""; SR s Press the above keys.
SO S S S O S DU
NTﬂm—THTWTNWﬁ?_FTT?THTWTWE_
&l Ber BENRE muee 3,000 meelt 1337835500 oawe
. b P i B
f b e | SR
! AN S e .
T/ AN TNT :
_'-.—I/ ! ! - ~ LaBEL
1 1 “ .
. i ! | i —_—
i 1 T - : : : MORE 1+ §
£H2 START  15Y OG0 Dad, BoRy STOP 153 300 Q00.08h:

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

lStart}

Set up the
measurement
device
Perform the following setup and.
O 8, 105 e 0ee s8r . o | power the R4611E, then press the
T 1 1 | U i keys below in this sequence:
e : g i : SHORY
| b
|
: LoAD

"CLEAR

DOKE

! l RE TURH

A
[o]
Cxi CENTER 200 B00 900, 83w SPANM 106 088 #08,RdHz - i ﬁ——-—_ Bridge

@mmw . C2]3. (o], (o], (),
E®,[(T].[5]. (2], 4.

o
D 1_PORT
] FULL CALL
Calibration
ot a wsm? . , e | CoOnnect OPEN to the test port of
i , .
REF @, GBI of i Nl.:lﬂﬂ d _ - ; - the ) brldge .
H b 1 P T T,
——-.——-——-I i———hwl el Risartitinst bt ipiind sHoR? :
i P i H i . L op :
% : % : e Pressing i °"*" i fetches the
: : .0 - PRI
U%N¢E“ihcﬁﬂ : R R WA | calibration data from three terms,
I SO S A S S '
T by
. A S
! N ! : ! CLESR
i 3 H i !
R P
; T - i | i BONE
i | H ' i
i f | I !
! : ! 1 - PETUSN
CH1 CENTER 7089 008 000, 0aHg SPAN 1GB B0 DBG.00Mz
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b e %8850 10.000 aB- GOEN
L] I
e Li—t " ShHoRt
N
— I
SHORT-Memorizcd—! 1.0AD
o
1
—_ o ! ! i .
Lo ] £LERR
i | !
i i H
' 1 ¥ i DONE
i : 1 i
o P
RETURN
CH1 CEMTER 200 000 080.00H:z  SPan 100 000 C0B, 0n:
QPEM
M1 Ber 4°808°%e  10.000 8-
o i
7 : : : - SHORT
i i i . : :
| e e
T P o~
LOP0-Memart zad-tams mre | - —pememr e — L
DL B L W
. ] 0 A
1 i i ! i
4 Pl
i | ! v CLEAR
LI DI BACaatll
N R R Ty
n ? i H 1
[ i ;
; T ; i § DONE
i | 1 H i
i i i Pl i
i 1 i 3 : L] RETURN
£H3 CENTER 208 0BO DED.O0Mz  <3aN 108 900 008, 98n:
- g oPEN
Ot 2k 580828 10.ea8 ae.
l SHDRT
DO~ ComP t gt ed~t LOAD
i I
|r W—J_ﬂ__Lﬂ-- CLEAR
R L o e e
- DoNE
RETURM
CH1 CENTER 20Q DPD 096.80HT SPaH 100 008 99, B0HZ

32

Connect SHORT to the test port of
the bridge.

Pressing ﬂiﬁﬁiiméfetches the
calibration data from three terms.

Connect the edge of 50 {§ to the
test port of the bridge.

P Loab :
Pressingfuuuimf fetches the
calibration data from three terms.

. : DDNEE
Pressing :
calibration.

terminates
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cnt Ber 5?355"‘59 19,200 o8- "0“"'“:1:3
= e e -.——. i m——— a.. m—— ;.. mm e e 1_PORT E E E :
SSURTNE SEE SV INUE SUURNRLAN bty ! RETURN | : co§:55c7F :
R S Pressing ... and [.. e
e ) s mmm e for cim i = emen [3nlad
; ; T el corrects the error caused by 1
: A R ey PORT FULL Calibration.

\'}' '\{r'!i,l}i\i'\#"{ﬂ,ﬁ‘,#jv'!‘l “;v-\ml l é‘{""" W] s

Measure-—
ment
(LOG MAG)
O fer $B6 0020080t THr Hi 000 00 =gy ~ Remove the edge of 50 & and
mMebER 10 | i T connect DUT as follows:
Graraes N //f seallth
‘ \l ; ’I - el
i | i segzpw
N i '
} B iz A
. ] o Q
i I PS:Y/&E‘;L’
A P!
CHl CENTER 209 OB'. 088, QaHy SPAMN 108 P0G OEB@.BOMZ HIRE 142
T, MKR SHEH prreemssains : %
BEF], i AETRee 2 . i ¥Erew:
G Press the left keys.

This key entry sets the LOG MAG display mode.

(Smith chart)

g RO PR D ol ST 0 TRER P e BT LI
enceR . . SRR L &8O
207 BBB BBB \ ARy emeenerenneas
49.940 STUTEER
22858 Press the above keys.

RS
M2
CnP, I
PR
G
LSMITH MR
CH1 CENTER 208 000 0B, §0W2 SHAN (89 080 0BG, WBMz rEMJ
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{Admittance chart)} E%
y

<1a 1 "2 ~i.18 '
.B‘ 66 18 R 13 53?’3355 &B 21al MARKE R

oe, dbN3 NomeER | vememeiaee .

Press the above keys.

a3
“RERG

L]
[ g incr]

s
CPL/IRTETY

PRRT ANA
&Rt

. SA1TH mKR
M1 CENTER 200 D60 BOD.BOH:  SPan L9 BEB 889.00M: Lth

Polar
display

ALL O

SR TR ™V R dT Eﬂ 7 uxe 4 nxs
METIER 1 B ' ' )
2687 630 2092 ; HARKER i
38. 4581 . SREER “
s e

-mee | Press the above keys.

Loiid
CHP 3T

MR
CPL-ILERN

FART wHO)
QN 2 ETd

I
€H1 CEMTER 200 000 DO@.AdH: SPEN 180 000 008, RAHz POL:ENB““

Change scale e,
A : : LE
A 135 I 2

I e U T % AR

FU_L SCall
8.568 U

Press the above keys.

CH1 CENMTER 200 D0% @00.08n: SPAN LBG B8O BBd. BAH:
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CRE A €MITH (ReIX)T  PWR ki 34, Ba6 A 3 8478 @ Prah . F,SCALE

Fs . ope u Y R ngpu.&bm AL H efe E 5 ] . ‘ HHZI
L, SCALE
b0 G

Press the above keys.

upcfﬁ:"f]‘is

MORE 147
¢Hi CENTER 208 000 ROA.COMZ SPAM 100 @00 DEE. B0H:

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

| Start )

Set up the .
measurement (CHD)
device
Perform the following setup and
Mt B YORLUAS. b b0 s ouTPUT 1 power the R4611E, then press the
u.rpur e | . keys below in this segquence:
S.Bn-d i pmsn e e = ‘
SN A SO :
R i
i OUTPIT
t : l z LEVEL
| | !
[ :
_ F ST size o 3
P
i1 !
W1 CEWTER 10 207 468, 3607 SPAN 0B 099, 08H: HORE 1-2

%&n circuit jig

— Through

%% @8 . (1).(3). G& . @™, (2],

=)
(3).0T). GB. CJ. 0 . (5). «lE

; POINTS ;

s S

Z me :
<c
m-

Normalize

M Ber §%e0"3x 10,000 ans HORER-EFF
L
N et cAL R R
' Press 0 and "”"Eh} Ee s
Stpra _ComPlated ! cs:s,gﬁs ..... =
i ' This sets the through mode and
! H E.bENEIYﬁ
v : i e normalizes the frequency
sLgusm characteristics.

CHE CENTER 18 #0R R@0. 80Nz SPAN 20@ B08.PBH:

2 - 36
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1 wHg
1 2o 47808782 10.900 s "

i y : Connect X'tal to be measured to
---|~ N : ! 208 nr the test port., This operation
=
|
}

_ ‘ narrows the resolution band width.
—| ——Cren '

30 Mz

18 Hy

SIS SIS S N

i

el &

Setup
operation (CH2)
"2 A i . Connect the through to the
“TF::;?;CE% 12208 e S e circuit jig again.
glta"’g-r ! ' — =| raorm—s
S s
| ] 5 PR gt
T :
H i i t
ooy i Lo R
! I R A Q
: i i i
! .
CH? CENTER IO‘ GO0 000, 0wz SPhN 208 000, @8z ORE 172 .
“~~rhrough
=] E) E..........-..-.:: % . _ gJAN
@E]- u‘EPDINTSér %»@@v[_‘_]v[ﬂ.]s EE'CZ’
MERY _
(Z1.(31.03]. G& . CO .  i°il:. (5], «se(a]

Press the above keys,
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Normalize
CaL P NORMALLZE
: SH/0FF . .
En1 g 405 tus rompaL 12 Press D and .F i, This
E . [ mnd . : EREr
REF l a8 aB 6. 000 48~ normallzes CH2 in the same way as
| el T e CH1.
! i
Stpre_ComPleted_ ! k| [ Rf&g
E.bﬁ“_ﬂ‘
P |
* L1 €Ll
CHY CENTER 10 209 049, GdmMy SPAN 208 98Q,B8M3
Connect X'tal to be measured to
. the test port.
M2 Ber 398085 10.000 ass Pme p

100 Mz

30 Mz

1E- -z

i 5 {

€H2 CENTER 19 ¢0Q0 DDJ.08Hz SAoN 208 009, 00Hz

it

Press ”Ei‘j * and % .
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1
Measure amplitude with
CH?! and phase with CH2

2 hee 97985 - as.ofe - 380 904, nane NoREER
B 'gga_éa’e DoH }
-ea.‘zil Chi s A Mt 1)
! i
! A ANGGE .
! ' I i r“ ! v fa47) P
P ! e
- - IR UNC P .
i : i
§ i § i R
R R S ¢ Ty - UNC AL
H ! [ '
T = N eanT oath
- I ; ; " Press the above keys.
CHZ CENTER 10 008 URI.BIIH: SPAN 2&‘0 G0E.00QH2
Correction
marker mode
PR 598005 10.0Fanesd TTE 830%B00. aome NERRER These
P sz operations
/ couple the
7/ \ SREER markers for
CHY and CH2.
\ . st ey 2+
\/ Press the above keys.
ams-incre
FERT AN
CH1 CENTE‘R 10 PO 006, BoHz SPAN 280 BE&. OO0M:
o Ber lh?sn?“?s : 10.?5"1‘“«.5}-"3‘;‘3 “Fes. ermz SEARCH 15PL DUﬁLCH MORB
MERKER™=1"T —k N : il /0FF D 1 1/3 0
F95eoe-emie—T—)
«8.7794B AN SEARCH o
- i —————— ey R SROE e
: V- 1RTRER : DoMax :
2 ki . » . SEARCH = !
, { ! Safnhi e
B84, 0%z = . SESROH
T T T i TR oF¥ Press the above keys.
I FA—— .
— ‘ o s : . :
- T} " ~] This entry displays 2 CHs in both
] 1 .
T T PeRT AN the simultanecus format and the
r o~ ,
; split format.
T HORE 172
CHM2 CENTER 1R 008 G8d.80Hz £PAN 200 0B6, B0Mz
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i
Narrow band
measurement
MKR SRCH
CH1 & Pas L] a8 aUT m— —
Ber ¥ oo.o 4B 5.000 -ar‘ 3143800, 3ame — s..-.g. EX N EL] . EQ:I , E@ . Cj
. T s Div
oo : HER — grmsasens sy
REF WALVE ?anu% r Cj ] . 'é'QHEﬁ F .
LTI T e .
= T T e
AUTO :
. . . ; 3
— — e * _ES
y— BP RS E
P— | Press the above keys.
e CETER T SR e A TR TR O 12
MKR —
. MARKER :
I T o 1 TN an| @2, C . 88 .-:, BH.
|
//\\ I . s DIV
L / \ r . X1 r 0 bemie]l 0 e
1 = e ] REF UALLE LE X
1 - AUTO :
0 k H. :
I I; ; — ) E ] E ] E] SCALE :
t H T 1 . msesssskiaeeeaa
M% EL—NTE"‘ T k08, 13Hr ‘:SE:-ESI.Q BEU. 0bR: PQSITFI‘LE;
REF 8. g . T 27. SMI rd 7 G488, 33H: PresS the above keys,
i ‘\\ REENCHES
\\ ”’935555
i - .
7 ! ! ROPE 1,2
€H? GENTER 3 397 608, 33Hz SPAN 18 D0B.00N:
Zero-phase
searc
€1 Ber $8%%e%am  5.008"5a "3 I8 T0n. 2ome -t
———
—— E::Ein MKR SRCH % /
RO D g i , Press CJ and . .
Eui'n-'gr}"'m.m;” LU sEzzpH i
HE Bee n qa§ 22.%00 */ g 237 con. noms )
H"E: , —_— ot g TRACK I T}
a.-qf;-?»ﬁaa!-zau— ~ : ! | s
I 1 1
H T ] T t
P-E'I’ .\una
CH2 CENTER 9 Isu a8, 33H3 THAN TG TPE. 00N
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1
+ §* search
O Rer 18%:88%0 5. 008 5e 0 388000, 27e TR -ruzn:‘r ””VREF.:”
i : SEARCH | AZERD PK .
- pALY - +E
N i b . ] 1 H : —_— —
. ! PExt 0, (2], (3], &Y
- o —F= -
E:; c) H .nn’x‘“ “_ Peil 18 034, GBRt
Rer G-a08 - 22.508 -0 8- 831 Ts0s. 71ms Press the above keys,
TeEseT s [ e —"
+45. 6@ 7 ]\§ LEET
8% 6H= \ SEARCH
S — \l ; S2182%
I 1 i ] i
i H Y ———
cn:"EE"f’E'ﬁ k] '997 5@6. 33IHE SFoTTE snu.!han: . RETUAN
Tracking
5 Ber 55?59'&'6” s. 900 g8 T 1880 ans o <8 0 . I
e . : : : : I SEARECH
"'——'.-—H"*“"—“""‘ o } T ' RETUﬁN.‘ s : RETURN: r : OFF:
D ‘ ‘ ——
. o g - - ZEAPTH H H
Hy CERTER YRS T R US I IIRL L SEeH L TD an‘rﬁ'ﬁ: SERSCH rrrreeeianeiaes
EH& EEF % ng - 22. sgap. 8 gg? b3V, B4Hz vPE
e
e ] e,
1 i L — R
T . = :
CH2 CERTER 5 537 603, TIn: SPan 18 000, 00MF
, .
B i Y o Ve Y L TR Remove the X'tal from the jig.
[-— The system displays the message
L meaning that the zero-phase point
v ' cannot be found since zero-phase
. TARGET .
%8| gearch is performed every sweep
, operation. This condition is
Ezl’ CF“T5E-\§ 37 wilb. 3!1—1'_.“‘" “SPTg il BOA. Mz SsagsH .
fiee 50388+ 93.308"-r'" 30031 deaizews caused by the removal of X'tal.
MEFERR Q&QﬂfW“”M”’W{WW "W\"'i""""‘l“ weope| The left screen shows how the
‘o - i . .
PSS I 1 tracking operation has been
ZERT::“:EEESE;EO! NI_N:éfJ:‘L‘nG I i PR | performed.
, !
CH2 LENTER ¥ Iss’l ue.::iu SPAN 18 eno.'aan:
End
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(9) Measurement by Using Multi-marker (Using 153-MHz BPF as DUT)

{ Start’

Set up the
measurement
device

Ml &

FF

ES

e U VU PRSI Ny

FgF

5%c

MG,
¢ oB 1e.000 <0

oY SPapd |
FO0 OUHZ-— -

-

§ QR S - ——

i b
' '

\_j 1?"’"‘%%%»/"

CHY CTHTER 153 ROD &32.00Mz

SPAM | ROD @Q0.00H:

Display 10

markers
12k 50503°00  se.0bs el 102 408 %00, pers | PaRgER
rebneER 191
-152,509 e00. e0ra i‘\ J\,‘ rapcER
s / A
| / i\
| \
i/ \d ranges
| I
' 3 N\N |
ST TANES A 1 RETURN
o T
Fid |
- HORE 373
€H1 CENTER l?! 088 000, 0GHE SFAN L DBP €08, BaHz

wker d uxe

CO . e

emmeensesanssney
t MARKER :

H 2 i

H :
Cernemsesasans

R .
ER

Perform the following setup and
power the R4611E then press the
keys below in this sequence:

R
gy

@w . (3. (51, (3], [e&)
@, (1], (&

(Continued on the next page.)

2 - 42
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! MARKER :
s Py

.8 8.
8B B e
o]

o], .

RIS N ) I 7 R I

. . [,
8.8 &

MARXER @
1 . p L] 3
H
Measure frequency
between markers
O Per 57Be0 3 18T35E T8 154 808P0ma reRgER M“E M”R ! i
ﬁﬂrgénma-etm\en 2 3I/3 0. ‘} Pe D RETURN .
R raryEe SUUCUU S SO
SO S S namsEn P . P :
13 3 AH%EE;, : 4°%E7 MKR !, Euuzuu:ng
T R
_'--—E——:.__.i——/ --—i--—ﬁ—\‘}# o= - This key entry measures the
| Y i BER

s — e — o - frequency and level between
H?wki———f—ﬁ{—ﬂ? o AETURN marker 1 and marker 2.

RORE 143

CHI CENTER 153 000 000,00z §PaN 1 QQR 0PD, Doz

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

{ Start]

Set up the
mesasurement
device

e gEF

B°§aa o8

19.000 <8/

PP

=00 B e

!

i
i
!
|

H
1
i
i
I
|
1

i

'\\%"; ﬁ”:”s/—

i

CHI CENMTER {33 QDD 00@.00H:

SPad 1 90 008, 0Mz

Set the delta
block

el fee 57805 00 18“353“351 30888 %00m: T
e R N
. B:de * i i ““Er KRR
0 : i
H : Fe
— 2 Posn
i
] :
. 4 RIPRLE
!
; / SHODE OFF
I ;r(
!
RETURN
ﬁﬁﬁw
i | ! o
CHL CENTER 133 908 080.08R:  SFAN 1 089 980.00Mz roRE 102
2 - 44

Perform the following setup and
power R4611E then press the keys
below in this sequence:

0 >

(3.
D

@n . (1], (31, Ga .

@® . (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

B TRNU 1 s oaszan j oRIrLE =
aRIFFLE 1 !

= |
l??ﬂ?dﬂ { i — ‘j - l 4 RIPPLEZ .
IR etk el W
3

,.._,5__!{__5 1 / \ . 11. 209dB

: - 0\ | e

¢

R S S
1 ! ; 4 HAM-~B1IN -
_._L.E. N&% 3 y - RIPPEE’
1 e |
CHi CENTER 153 U8Q 008 powe SPan 1 008 808, BEH: “E_m“"‘
Ripple 2
17
M Fip 1505 ls?az*stigé' 10.300e8 4 R1PREd %// %
aRIFRLEZ2 | | Ao g
15 ze7aB t 1 || : | ommrmmea
4 KT IO D0BTROHE" —
4 = |@.010«8 [ L x ) |
i v 10.3074B
i : {
i R 2y
] —
ﬂ / J.H‘lx-ﬂlN
& \‘ﬂ ‘q" / a RIFPLE
, (_Y‘T}_fw_‘j‘lﬂ‘{ OFF
f L AT
CH1 CENTER 157 008 600.0GHz  SPaN I 998 @40.00M: PETURN

AMAX-MIN

e
R 5900000 (gTENETIN, 1340790 I RIFmLEL /42//‘%

a frx-pin

45, 30348 TV, 4 RIPPLER The above key 1s used to obtain
/ the maximum and minimum values
/ ' . within the delta band.

1 \_| -
[\7]‘\- / l\\, oo | 450409088
(i N B |

n RETURM
CHi CENTER 131 00 000.80Mx - S5PAM 1 908 D28, Bdrz

2 - 45 Jun 15/88



R4611E
NETWORK ANALYZER
INSTRUCTION MANUAL

2.4 Measurement Examples

Fixed marker

KKR SRCH
M . : MODE :
CH1 3, yO0g mas R 11=6 16749 . max : RETURE & 5 A"cFF P Cj ,

;EF h o0 ¢B l.'auq a8/ l!s 9se 6““In= SE—QCH Varrmarr it ARIEs  RErvssmrE e R R ERRS

s TR 3 i

163, CRb - 865 6THE - - 1

- 16043 \ i SEZBLH YA X
i — SEARCH : +
E M
Sl
et
~ : : L .“ MORE 172
€H1 CEMTER 153 900 B0D. GOH: SPaN | 0GB 003.BBH:
MK R A MKR : ! :...........E
: MODE - : MORE :
M1 Ae 1%805%e  re.ebiten) THI0ET seeimn FREEDcRER [:3 g duEwy iy WEL
Fiendends creo. A £ |
‘5-5%5“-13' Q0 z —f V\,\l . E1xER Mxr
I " ; _ FIXED D e
i / \ | SRR HoE¥Eton i, LrXE¥Mrosu
| P\
3 \ i This key entry sets the fixed
L —— ] marker to the current marker
1o \-Y-,, position.
¥ Ay
Y E‘W
! : 4
CH1 CENTER 133 BDI!V 8049, ACH: FPaH 1 09 99, BOMr RETURN
: : : REF=
" . RETURN : , : AFIXED MKR
O Rer 5%03°9s  61DaaUel' 35807 FLR8T.TER : ; :

Fss:émi:a - TARKER $ool !

g 8% T PESM| This key entry displays the error
between the fixed marker and the
active marker,

\ RETURN
]
o
! ! MORE 243
SPAN 1 G608 BO0. 0Mz
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O Rer §7505°0s J%ﬁﬂg“iju? . Fisoyn | Arrange DUT. In this case, lower
Féogm- PeRdER 4 o ! the peak value. The system
B i [ | FHEM | displays the error between the
; ; Me i ' lowered active marker and the
i § qmj fixed marker.
RN A i
o A
,..L_-s-_f_d AT N
L e
ity ﬁw’u/ Uy
CH1 CENTER 153 000 @00, 90Mz SPAN 1 808 809, B0N: HORE 2r2

.Normal marker

CHL & 303 1A FEET T L) HAPYER . : : M
PcF 00 LeTHE : : . MARK :
T8 . I““ a8 ‘153 °§| "“‘H, h Prerunn i, 3 MARERRee 1, HeRERR
nbsn ! Yoo P e e : :
e | e

——
l P
.
i

e | (2], 05]).08). CZ3. 02D,
=l 2. (R (e

. i ; ; RARKER
P— g ; oFF
ﬁ ? i ;/ oo \k : Since the uncompensated marker
_V‘ Pwﬁ L ﬁ}¢ el mode is set, the system displays
W‘u* i F ﬂ/ N 153,026666.67 Hz (153.02666667)
CHI CENTER 153 00¢ 080,00M: SPAN 1 008 B0W.BOM MORE 1-2 i K
’ o . despite of setting 153.025 MHz.
Correction
marker
M Ber 5700050 e, 0B ent T123%839% 00, nen: PAREE" RETURN ' E}ffi/UNCHP . NEREER
o —— - | T
Fs | [1.03).033.033.C3).
/1 3 ’ e
J l\ . RaRvER EQ:I * Eij ' E_S..] i EE
\ .
// \3 e The system displays the specified
Wﬁ\l f \b fﬁ . marker value because the
Bi il f compensated marker mode is set,
I {h "ll}\}h i ﬂl ‘N MORE 1.2 P
CH1 CENTER 153 B29 8ad. ﬂle SPAN 1 GRR 8BR.HOM:
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Marker ripple

- §°9°5""§a

' - L
CRATICRE ;o ;
T - i - - : LABEL
W —
—t\f"\ !’}LL-?_W s M‘I\‘ HORE 23
cH2 TERTERTSY 600 o0d.00ns SFAH 1 Q00 BAB. BOMz i

s " 4
o fer 5°8e%°00 s, las"ual"?g: 378%000, aon: REREER @3 E] % ME:““‘
v e .
N -
\\ .ngE
mEMY »
| o,
E=; _0‘0 BBO.B‘BﬂtHx mn’:ﬁ:cnﬂ
MARKER = 1-+—+ g
_épﬁéf ~828 02 halis =) e RenL
- 1 1
'\— \ \'H_ | ’\ 1|l.. PART pms
] -'"J""W&ﬂ, Jw.»-——x‘% _r b " When you move the CH2 marker, the
CH2 CER 955 do8. nm-u IAN T m;— CH1 marker follows,

gﬁiﬁ?is {in delta block)

LW P TR @D . E_ﬂ . nustﬁ/%gég P
Fed 1
'é‘g‘?é‘l‘;géslm -:;«H- : : e Mkr dmkz
—i T : MORE : :
. .; —!f”_'" I 4 o N
i t
| i (Set CHl here.)}
: —
M {W
amfﬂh
CHI CEWTER 133 804 B00.00H: SFed | 900 0P8, D02 (Data nob)

2 - 48 Jun 15/88



R4611E
NETWORK ANALYZER
INSTRUCTION MANUAL

2.4 Measurement Examples

o g, AT D B oz P OANERE D L E dmer- dukx |
= =r 7 l 7 Terevrrenn .
et | i PEEL e
| M‘ : (Move CH1 here.)
. ' R - \v
! - A 4 RIPRE
i I N
{ : i i \ : : _anoce oFF
m =i i/ \ { {(Data nob)
- - L N A RETUAN
f\M‘ ,}W;, 'ﬂ,{ ‘ 'YV_N\\?".JIH
AR I i}
CHil CENMTER 1%3 900 0%8.00W: SPAM 1 880 008, 00“2 noeE 102
, Perform peak search
€ Ree ’ﬁoiao. IR LA T -x‘ﬁiann se<RcA fwithin the delta
ﬁ%"s?g EﬁE’éE efm. ‘ : » block.
B H SERRCM
bt Y
— Tt 1o8EL
S segzp
i
N ! e
/\H o Delta block
Rz YT s
il T . wee sxen
CH] CENTER lil 808 036, 90HT SP&n t 080 890. BOMT HORE tr2 RETURN PARTQ&}S%‘! . Ej .
Ml1X
SEARCH *
1 Rer 598005 T T gasiggaum SEARCA cns
N T oy i
_E_l\‘%o?l: 75;?3%%3:4- ol : §8incu P
Wi
l ‘ TERRET
/ \ This key is used to perform the
T SegeEr MIN search in the delta block.
\ BEAEH My
A J o
A Ml} NN‘% B\’VW Ywﬁ AT
CHl CEMTER 153 D8 PO8. #8H: SPAM 1 ABd A8 90Mx HORE 172
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Marker track

K MKR A MER MKR SRCH
O B kogu'n' Se  1e.085 en}'TiEE ﬁ2".5; 7ms seaRon C . MakE®Eer: C3 .
H:R‘»(:A_rs & 6LH ! ! ' ] '...‘...,............5
-1 54887 S """‘“;”";"""' BRI | s e,
= i . : : .
L g | 0 TRABEAYE G, i ¥lfNecw
—‘E—' : l — N aerireeimarernne reeeiaeieeeaees
I R S segee . '
P A few seconds later, this key
R IZack NG entry changes the MIN value and
_T_.____ /|
i detects the value for every sweep
'&Wlﬁwﬂ P&T¥h . operation.
CHr CENTER 133 BD2 gee. !BH: SF‘QN 1 BOR RO, adHz rape 102
M1 Ber b7%0n 8n 1o, 0BE"eer 183 $214%as 3oms senReH
merer 1 f )
e
-ip3 e a%?zﬁf -3 A By
A
Il \1‘ feREEl
A I

i-j'\

e \ bglby

e

HORE t-2

CHI CENTER 153 Q8@ 0080, PdHg SPAN | 228 000, 80My

End
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(11) Measurement by Using Marker

{ Start?

{(Using 153-MHz BPF as DUT)

Set ug the
measurement
device
O Zir 4%05%50 1e.000 63 FERERY
TR -
——u—lﬁ",r‘_ ———
e - !
R Gt
i ‘ : C ‘7,, ‘ pouea‘ 33
N / A
T }
T W
Ml CENTER I.S! 824 000, 0AW:x SPAN 1 IDO 300 BOHE
Marker=pReference Level
Rt Ber "?i 1S e re.oferesd 157888050, e AEFTSRLuE
PRER e d A
TEsmcse - e
/ ? UORETR:T
f 1 )
I A AN T T
L 1/ 1N _
M\h L 4 \:W_. " ] mpmxEn
AR Lyl
w-f(f it p—
1 | :
CH]1 GCENTER 153 @90 28¢,QEHx SPIﬁN t qup DS, Bamsz

2 -5

Perform the following setup and

power the R4611E,

then press the

Keys below in this seguence:

O »

@
@@ 1 EI:I 4

NN
R

cLl.

MKR SRCH

M
« R

RX
F

C3J .

ER
v YALUE —

ts]1. 03], () .

(i)
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R4611E
NETWORK ANALYZER
INSTRUCTION MANUAL

2.4 Measurement Examples

i
Marker -+ center

frequency
[ 1) R HARKER “EEFRR F
" Ber "o'i 757 wn 10,008 ept I EE P ek. e REF , VALUE TE *
I"FP.KER 1 ' ! 3 i ‘ T
1B3-636 ouo. 67Hz-!- - \A [ S SO AP, ER -
-1E.5c0g08 ;| : e CERRER s
—mees : |
! H i “PLER -
- B
: MR

f\ LT N I \v N
o oot

I LN P (| e
J T ! H

CH1 CENTER 153 096 666, 6TH: SPAN | 088 B'U!.GOH:

Marker - span
frequency

=

20z =

. Mrr dmur

B 99555 00 s ""Si'a“‘fal‘ 1687888, soms CTrmT C:l @ @ : v :

4 : M :

4 D peiieR | 1 , v :
7

e | e
“FRCT rwca

/ .
Z 7
/ - \ YReF rosn % %% . @@ @ .
/ \] R
A .n// \?E : P @
R Y o | ammzmELET
i

CH1 CENTER 153 886 6%6.67Hz SPAt 1 RDB AB0.RAMZ PORE L2
MKR —
1 SYAEERR f -
5 | HARKER = r ¥
on e 08 T e et 187388 00 REF, VRLUE R
£1R o rév:aéaa i1 !
153 B %2 B‘a ORTERT
t MaRsER_ =
/I— 97ERE;
L LN e
WA BTN S
nd oL | e
™ S 7
L§ - " v H
fr" [
i ‘ | cBATERLC
|

CH1 CENTER 153 986 G6E.67Hz SPaAN 4RR 903, B0H:z
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Marker -+ center scale
O Bee L9038 an re. o8l 1N "1E9%s0 a0 sEaRCH MR SReR HAX
= YN S
S| — - 2 Nz N hastmeieanenanaar
1378338 / /\ sefdlt
// \\ 18%5ET Search the peak value to move the
- f waveform peak to the center,
: ! / ! \ sEaDgH
] i
b
TRAGCK fHif
A ON #
VT
i P&RT Atc
I ‘ ON #
1
CH1 CEMTER 153 937 939.%9M: SPa 488 008, @0eHY HORE 1/2
MKR e peeeeieessn
MARKER
CRE Ber Yi%seetun 190,000 ws THIsTHT eey, seme wERThERE C] ' CENT sCaL
wlbar 11 e T T
B3 O87--999. 00— — |- e o -
-1R20235 "V T A R
y Lo o
b L
e e Sl B L
i P - M
T TR
LR ‘ i nSTeReT
AN
i : i ARKER
! ) ! ; CERTERAC
o — I : N :
A b \
CHL CEHTER 153 087 999, 99H: SPAN 480 B85, BdHz

End
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(12) Measurement with Partial Sweep (Using 153-MHz BPF as DUT)

Set up thé
measurement
device :
Perform the following setup and
ot n  von me power the R4611E, then press the
f“?j"f°_ e keys below in this sequence:
TR ]
0 { g Sl
! . P . § :
R A

!

i /

M@%’M”‘ﬁ“”“’% \W‘T\I

¥
¥

B
N
=
NS

=
Ry

CH} CENTER 133 000 #04@.BBH: SPAN | 868 BDOD. BaM: 7

@3 . [T). (5]. (3], G& .
Em . [(T]. &

Partial sweep
menu

Ot AL 4OF0es, Le.08 cir SEG MO, < P gy prenereen ey
] U N N T E%:] .; TYPE; . ; Bexg.swzeri.

- [\f\\_
i L L .
i IV N wEEES
TN A N

s A !\\!‘ |

N TN

R 1YY : :1‘}"\ AL

i i”ﬂ‘? L !k'm o

LH1 CENTER 133 080 B03.00Hz SFAN L DD0 008.00Mz
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]
Set the partial
sweep block

s H
O e $%808%8s  10.000 ear coveLe oo
P
f\ PP
I :
-
t T
I N S S
AR e
i
v i emt
P A . W S34 sueer
A
[
‘- RETURN
H
R ihi :
NOPE 12

Cnl CENTER 153 900 0990.B08Hr SPAH 1| Q08 800, Ddx:z

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.

[-1-]
A
-,
>
=
~

LLE). 0533, (2], (2. (83, ('] (o)

n
zm
ea

- '
+
.

v
m
= ]
»
=
-

S S S IR [ I I E] (o]. CE1. (4]

.(I).0%].C31. (3. C23. (2] . &

(X1, C(E]. 03], (0. 023 . (o] . (#&]

zm
(-1

. L (]
"

H w
wm
40
>
Fl
-

%t L [T1.(E1. (T]. (71, (E]. (2] . G&

: : : . SWE
: RETURN | » ! %%

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

DUT)
Start
Set up
Perform the following set up and
turn the power supply on.
P RN e s000 ae - P PPlY
PrniE
LELF
S
} — R A B
| Lo © 6o o 0o
% POLRF
[
i
i wPE 5.t R
chl ETeRt 3 D25 003,000z ETIR 4 Rl BRO.2ORE. L. r1LnFT5?H éﬁaﬁé

User defined
sweep menu

T AP LG M
BzF =12.¢33 on

g8 €TART ) Emmmmmmewmesto o Rmemommieria

S ey S,
. . [ : ; : :
. i 126 1, : : ! MORE :
.00 943 . : TYPE : , : 1/2 ' .
f ;
b

SEE TP

SES FPEY

$EG POINT

PETUPH
CHI ITAPT & P33 BOO.DAMz B TH sw,ggh“gs @5 Mon 15:15
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Setting of user
definition sweep

LR YRR e scan e vEE
- !
T
[ i l;:
%
Ll 0 e

PETUFRN

HOSE Dok

C£E.DE.26 tea 15:17

CH1 UZEF LEF IEL FREQUENCY

In this case, the system sweeps three blocks of 50 points between
3.083 and 3.0905 MHz, 100 points between 3.570% and 3.5885 MHz, 50
points between 4.0588 and 4.0925 MHz.

#¥ 1L [T]. (2. (23, (23 (3] .C&

L v s B o M R Bl

it L (5).02). 6D

e @@ @ meme moa

. (33073050, (21, (2], (51.G8

#te L (7). (3. (3], GO
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BT T [ YO e O s O e e - B -

I SEG

e, (E1.0TI.CT3. (51 [Z]. (5].0

! RETURN |, | USR SWEEP

End
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{14) Measurement of resonant and antiresonant points of ceramic resonator

(£=16,075MHz)

Set up the
measurement
device

WP TINE

L=y A b-:-r HAG
FEF 04 dB i10. 000 4B/
CHT hb Tl
FEF 8100 dm 10. 608 dB-
F
E%EGIII_FH:J SPAH

Connect directional bridge with
R4611E as follows.

O >

RF 0UT
. . S B 4 RF TEST
: . . : : IN PORT o
AL EEUTER 13 832 508 BBu: RN 88 888:835;aa . Fri’i;ffg
e Dual CH

® Sweep time of 1 sec

=_ TR TR LTS srEETRIEETILS
suEe| | P :
e irmmei, b ls

CAL CENTER 16, 075Mlz
SPAN 500kHz

[ 31 SEF Cllé M i . CHDPIRL 1 ZE .

s B BEEe e e | PORT Full CAL is made for both
! e CH1 and CH2Z.
i . o CIPPY

TC{E Comblateg ===~ H Sk
!

I8 GR 0RG.aBN:  EREM

thd EENTER

T

B. 3T

E.LENGTH
UnLLE

Fri as:3¢

2 - 59
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Measurement of impedance and phase at
antiresonant point in the linear mode

Ak EP
NUHBER

MEP
WA UNCHP

M P
Em UHCPL

PLRT RHIA
O/

SPat MOPE 142
spnu

Z.0B.17 Fri 09:1%

ESS §88. 8guz

i GEY

ENTER 1 B: BAG.GRM

2 - 60

Elipﬂ : oy
E:{ FzF E:gxgag B 13.838 gB- Lea nan @B ' 2l i CVRSH ! Z(REFL)
ux SEF GSEO0 an 12000 o . S O
T @B . Z(REFL)
DEL~ ELE
T AUTO
e @) . [EE). &85 :
- - " s
’ [fz2] . sERLe E%:j , L PHASE
S [ :
CENIZE Prat & e MOPE tr2 . Z mOde (imPEdance) can be Set
_u“yizSZS%SS PAEEBRRREE L L haa and AUTO scaling can be made.

I

mkr 4 uxr

; MORE DLIN MAG D

PLIN MER s

e Antiresonant point can be
measured by coupling the markers
of CH1 and CH2, and setting the
marker indication to LINEAR MAG.
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Measurement of impedance and phase
at resonant point in the LOG mode

sa. B3, o S

e 5 1~ e
E:: Eer ZE?‘E"E sgaRcH
* Fer DTGB -
niH
SERFIH MIN
- SEARCH
FEEEL

wappe| @ Set CH! to LOG mode and measure
) the resonant point.

TRACKING
IR

PaRT ot bl
it ”:]ih

cul TEVTER 16 613 Eob B0 ER 9B 8BRS R

3.086.17 Fra 08:22

Measurement of admittance and phase

at resonant point in the linear mode R g g
s MORE 1.2 r

DLIN mMAG D

: A : TT.ETIm £,35 * = (FEFL) e UT
-4 Eé'__‘au'aﬁu a.oTTa:ur:_ __13;523 “"’;-,"EE,"- : : : .
M2 g BGeE - as.B0R -1 TTH k2t sectill MAS| , : cvmsn [, Y(REFL) s
1 : [~ ckeei)] [P [
£ eremnenes :
OFF rOUTH H
! REF s+ + SCALE E ]
MKR SRCH  [~-oovtetR

T R ! : ) . 20 VALUE TP UT
P e “""*‘“’\"““;* ’ _- - @3 ’ HEAS 1 CVRSN » LY (REFL)
G TETE 16 O SemEbE  vhon 4B OBOSRE . . e

® Set the system 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
C:; PEF §°3Q§ 1] SE{-gE:«c
FeF 0.600 *
se~pli
1EmREl
segEe”
TRACK 1T
o s
| e PERT s
1
gL CENTER 16 978 QO%-0Rn:  ERRM EEERRRERLG . S

End

2

- 62%

e Set CH1

MKR SRCH :."""'“'"“'E

to LOG mode and measure

admittance and phase of the
antiresonant point.
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3. OPERATING BASIC FUNCTIONS

This chapter describes the outline of the R4611E panels in the former
portion and explains the software key functions of the R4611E panel
setting features in the latter.

3.1 Explanation

3 -1 Jun 15/88






3.1 Description of Panel

3.1.1 Front panel

Selection of the display mode (waveform display, llst display, etc.) ~ Setting of sweep time, point count, trigger, etc. [See Section 3.3.2.]

[see Section 3.3.7.] _

Format selection (MAG, PHASE, DELAY, etc.) ESee Section 3.3.6.]. .
Setting of reference level, reference position, /DIV, etc.
[See Section 3.3.8.]

Input to be used for measurement (A, B, R, etec.) [See:Section 3.3.5.]

Channel selection to set the function keys active [See Section 3.3.1.]
Software keys [See Section 3.2)

N R U i |

— r - -
\\\ : R ACTIVE: weastrEMENT
CHANNEL - IHPAATT

, 'MU'IJ FORAT ?ﬂp D ' . e P

O ”“m“" Setting of receiver resolution band width
/

S s o] [See Section 3.3.4.]
- REF o [ bR asn W@ SRCH kR~ =\ AVG

| i )| E::l\\r [::]ﬁ Sl ‘Averaging execution {See Section 3.3.12.]
f . ENTRY “*a\\\\‘\\ Callbratlon execution [See Section 3.3.13.]
- DIV

Setting of signal source output connector, output level, etec.
[See Section 3.3.1.]

Setting of center’ span frequency [See Section 2.3.1.]

Setting of start and stop frequency [See Section 2.3.1.]

Setting of receiver input impedance and input attenuator values
{[a ze Section 3 3.3.)

-~

WE

L_

Ex)
>
a3

0

= ¥

,_
=
7
-

O

00000030

CONT

4?;3 ) s J [ ]dh[ﬂh : Marker - function [See Section 3.3.1l1.1}

#:]‘ IENTIERRIE ]dhlkm H; Marker search function [See Section 3.3.10.]
CLS N . . F
E[:] L ]l z [ 3] = ;.r' | O Setting of marker and delta marker [See Section 3.3.9:]'
sTop —~ W S 111 Data input key switch group [See Section 2.3.1.]
Sl | — OO B9 & | o

l | | J Input overload display:

p— J SOURCE t::iiﬁi~“*"‘~—J_p_-_ﬂ—-__—_‘——-_-LED comes on when -20 dBm or more is left after the
_— ‘ ’ system subtracts the attenuation of the input
NETWORK ANALYZER R4BHE = ) PROSE POVER attenuator from the input level.

Ny

_(The system displays the overload value for the DC
input on the CRT.)

THSTRUMENT STATE
SAVE RECALL CCPY

GP-1B
POWER KEYBOARD 5%’ REMOTE

=
N | . TALK
. 5
0 ©
L1 steoy =

\

max +23uBufSoniov Do
$OHz "L PODMHET

=

L:_;\.Ré_ceiver .i.nput connector

Signal source output connector (integrating power splitter for

comparison measurement)
Signal source output connector

condition setting for hard copy operatlon

'Probe power.connector

~— External key board connector Program creation and execution

Function keys special function

Instrument pre-setting (1n1t1al setting)

Save recall
REMOTE (GPIB) - LOCAL (The key operation via the front panel is enabled. )

,LED to display the device state during the GPIB operatlon

Figure 3-1 Front panel
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3.1.2 Rear panel

INT STD OUT connector ------- Internal reference freguency output
' (10 MHz and 0 dBm or more)

— EXT STD IN qonne'ctor «==-++- External reference frequency input

EXT TRIG connector -.-- External trigger ingut‘ (TTL level and LOW enable} -
| \ (1L, 2, 5 and 10 MHz)

{&)]

T ®
1O (O

=1 XTAL ADJ volume «-:-.o

Internal reference frequency
‘arrangement volume

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

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

10V
V] [J2V]
[1.00

20V ARV
2BV FTE=250!
20"
" LINE ;43?.25}"{;“

o

®
X
RS-232-C connector -...- Refer to the programuing manual
GPIB connector ----..- Refer to the programming manual
L PARALLEL I/O connector ------- rRefer to the programming manual.

Figure 3-2 Rear panel
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3.2 Panel Keys and software Keys

On the R4611E, each function is set by using the panel keys and software
keys. Pressing each panel keys displays up to seven set items (software
key menu} on the right of the CRT.

Another screen (second page} is provided for each panel keys 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:

C) 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.

C) Operation branching to further items: Exchanges all the data in the
software key menu.

G’ Operation moving to the next page {or back to the previous page)

C’ Operation returning to the initial software key menu mode directly

The following figure shows the structure of the above operations:

o ® ® ® ®
Panel |[—— T .
key 21> @
Bl o ] L] L]
i@ L] L
: | —
(6] RETURN RETURN |— RETURN |-
(7] |—> MDRE1/3 MORE2/3 MORE3/3 |
® ®

RETURN
It

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
RECEIVER section .o . [See Section 3.3.3 and 3.3.
3.3.5

MEASUREMENT section ... [See Section

and 3.3.

3.3.1 SOURCE MENU

This menu is used to select the signal

and to set the output level.

HEIIU
T{

QUTPUTL | -eeeeeerer

QUTPUT | -y
LEVEL s

F.ST AIZE { - 3
AUTO/MNL :

MORE 1/2 | -oeeeeem

—

FREQ
STEP SIZE

MORE 2/2

and 3.3.2.

]
.1
3.]

source output for measurement

Outputs the signal source in the single format from the

OUTPUT1 connector on the front panel.

Sets the output lével. (Use the entry Kkeys.)

Selects whether to set the frequency
automatically or manually. When you
mode, set the frequency step size on
menu. In this operation, you cannot
fregquency with the encoder.

step size

select the manual

the second page of the
change the center

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.

=5

TIME

TYPE

POINTS

TRIGGER

WODE

RESTART

(1) TIME

SWP TIME

RETURN

See Section 3.3.2-(1).

- Selects the sweep type of the linear sweep and log sweep.

{Continued on Section 3.3.2-(2).}

Sets the measurement point. {(Continued on Section
3.3.2-(3).)

- Selects the sweep trigger. (Continued on 3.3.2-(4).)

.- Selects the sweep mode. (Continued on Section 3.3.2-(5).)

- Pressing this key restarts the measurement from the

beginning.

(CW SWEEP)

SAMPLE seamemsiessse - oo - .- - - Sets the sampling time.
TIME

.. 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
ms/point (MIN.) and the resolution is 0.5 ms/point. When
AF > 1 MHz, the sweep time is 1 ms/point (MIN.} (every |
MHz) .)

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

Returns to the initial menu.
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(2} TYPE

COUPLE CH
ON/OFF

LIN FREGQ

LOG FREQ

PART SWP
ON/OFF

EDIT
PART GWP

RETURN

MODE 1/2

LEVEL
SWEEP

cuW

USR SWEEP
EDIT

USR SWEEP

RETURN

MODE 2/2

Link the sweep frequency range of CH1
this function is OFF, the alternate sw

" When this function is ON, the DUAL TRA

set.
the active channel.
ment example.

The system performs the link ope
See Section 2.4-(

- Linear frequency sweep

. Log frequency sweep
- Setting at start and stop frequency
iz only enabled.
- Group delay measurement is disabled.

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

. Specifies the target block of the
partial sweep operation.

- Returns to the initial menu.

-- Shifts to the second page of the menu.

)

Level
sweep
START
- CW -—J_; C¥ FREQ LEVEL
sweep .
Set the LETUP
Use_'F frequency ..... VEL .....
defined at O
sweep . CW FREQ
sSweeping.
Definds the user
defined sweep
-~Returns toc the
initial menu.
Returns to the menu RETURN
in the first menu.

to that of CH2. When
eep mode 1s set.

CE sweep mode is
ration according to

10) for the measure-

See the next
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)

EDIT
FRiTsweee(] F

SEG KO

SEG START

SEG STOP

CLEAR

ALL SEG

RETURN

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

Specifies the segment number (0 to 14).

The terminate key
is the [dg] key.

Inputs the start frequency of the segment specified by SEG
NO. (Use the ten keys.)

Inputs the stop frequency of the segment specified by SEG
NO. (Use the ten keys.)

Clears the input frequency data of all segments.

Returns to the initial menu.

A "segment" represents each of the following blocks:

f,

SEG
0

T2

SEG
1

SE6
2

SEG
3

SEG
4

fs fs fe fq s fo fio

The segment of cne 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)

Egifswsep[]‘E] (For the example measured, refer to [Item 2.4-(3)]

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

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

-+ Input the stop frequency 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 | - (Ten-key is used. When this value is input, SEG START
becomes equal to SEG STOP, and next SEG POINT becomes 1)

SEG POINT | --oreeee 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 | -1 STOP of the specified segment)

ALL SEG :

+ Clears the information where all segments wereinput.
RETURN | ---- :

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 fredquency 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 can 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.
If the selected number of measuring

i E ] peints is much greater than that of each
SEG SBEG SEG segment of user-defined sweep mode, the

0 1 2 number of measuring points is changed
automatically.
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The number of measuring points cannot be changed during user-defined

sweep.

{3) POINTS

1201

601

301

201

101

RETURN

MORE 1/2

It can be changed only when the other sweep mode is selected.

- 1201 points (However, only 601 points are displayed on the

screen.)

© 601 points

—

51

21

11

RETURN

MORE 2/2

301 points

201 points

101 points

Returns to the initial menu.

Shifts to the second page of the menu.

51 points

21 points

Returns to the first page of the mnu.
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(4) TRIGGER
INTERNAL | ----oee- Free run
LINE «voeeo Line trigger
EXTERNAL { -------~ 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 | --orooee Returns to the initial menu.
(5) MODE
CONTINUE .- Repeats the sweep operation continuously.
SINGLE | ---veeeee Single sweep mode
HOLD | --oreeeeeees Holds the sweep operation.
RETBRN | ---eeemeeee 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

3

A 50Q
0ds/20dB | - Sets the impedance and attenuator values of each input.

A 1xQ
0dB/20dB

CLEAR | - Recovers from the over—-input protection mode.
TRIP
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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 R4611E is

prolonged. Thus, slow the sweep time so that the waveform trace does
not change.

RESOLN BW

3

1KHz

300H

100K <ot Sets the resolution band width.

308z

100z | -
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3.3.5 INPUT MEAS (Measurement)

(a) For standard R4611E

INP LT
KAS| —
A
PARAMETER
CONVERT -.Move to the menu of parameter conversion
Z (REFL) - Converts the data obtained by the set input to the complex
impedance (R + jx}.
¥ (REFL) | - Converts the data obtained by the set input to the complex
admittance (G + jB).
OFF | ---~-- Turns off the conversion to impedance or admittance.
20 - Inputs the characteristic impedance of the measuring system.
VALUE (Terminates using the UNIT key)
RETURN { -----~ Returns to the original menu.

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

i
1

=T .
 (REFL) = e el L

PT20=RejX  Y(REFL) =

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.
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{(b) R4611E with an S-parameter test set

Select the entry to be used by CH1 or CH2.

TP UT
e — ——
S11 (A/R) | - Setting Sit parameter
REFL FWD
$21 (B/R) | - Setting 521 parameter
TRNS FWD
S12 (A/R) | -~ Setting S12 parameter
TRNS REV
$22 (B/R) | - Setting S22 parameter
REFL REV
A
PARAMETER Move to the menu
CONVYERT. | - of parameter
conversion
MORE 1/2 MORE 2/2
Z (REFL) ... Converts the data obtained by the set input to the complex
impedance (R + Jjx).
Y(REFL) | -~ Converts the data obtained by the set input to the complex
admittance (G + jB}.
OFF | --oee Turns off the conversion to impedance or admittance.
A Inputs the characteristic impedance of the measuring system.
VALUE {Terminates using the UNIT key)
RETURN | - Returns to the original menu.

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

i 1-r 1 =G+jB

1+T Z0
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.

T
2 (REFL) =—5—10=R+j¥ Y (REFL) =
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3.3.6 FORMAT

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

Eﬁl

LOG MAG s Measurement amplitude and displays vertical log. See
Section 2.4-(1) for the measurement example.
PHASE | ------~- Measures phase. See Section 2.4-(2) for the measurement
example.
DELAY weeeey

--- Measures the group delay. See Section 2.4-(3) for the
measurement example.

The set resolution of DELAY APERTURE is as follows:

SMITR | -~ (100/SWEEP POINT) x 2 [%]

(R+jX) : ;
~. Displays the Smith chart.

SMITH | -~ . {Impedance display)

(G+iB) :

- Displays the Smith chart. :
POLAR [ ==  (Admittance display) See Section 2.4-(7) for
. : the measurement example.

‘...'Displays the polar coordinates.
MORE 1/2 | -~ : o
... Shifts to the second page of the menu.

!

LIN MAG | -~ Measures amplitude and displays vertical linear.
REAL ;"""".Displays the real portion of the measurement data.
IMAG | ------—- Displays the imaginary portion of the measurement data.
PHASE | ------- Displays phase in the ~® and +=format. (Display without
(-o0, +e0) loop at +180° and -180°)
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 + j¥), SMITH (G + jB), PHASE {-%,+%), and DELAY have no meaning.

Other formats have the followihg meaning regpectively.
{Here, the result of the conversion is written as follows,
Z =R+ J& Y =G + jB)

FORMAT The meaning of format
LOGMAG 20 logqg |2} or 20 logqqg |Y|
PHASE tan~! X/R or tan”! B/G
LIN MAG |Z| or (Y|
REAL Ror G
IMAG X or B
POLAR

orB

Ro/rG

To obtain the value of L or C from the imaginary part of 2 or ¥, refer
to the MKR menu.
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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/QFF

DISPLAY:
DATA

DATA AND
MEMORY

DATA/MEMO
ON/OFF

DATA =
MEMORY

MORE 1/3

SPLIT
- ON/OFF

GRATICULE
ON/OFF

LABEL

MORE 2/3

- Two-channel simultaneous display.

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

- bisplays 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.

- in the MEMORY.

This key selects whether the DATA should be divided or not
The division is executed by the complex
form.

- Btores the waveform data to the internal memory.

-- Returns to the second page of the menu.

(CH1 and CH2Z are displayed separately into
See Section

Split display.
two columns, up and down on half scale.
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)).

3 - 18
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(1) LABEL

bisplays the label character at the bottom of the screen.

LABEL D

SELECT
LETTER

SPACE

BACK
SPACE

CURSOL

—

CURSOL

—

CLEAR
LABEL

RETURN

{2)

MORE 2/3Dl

INTENSITY

REAL TIME
CLOCK

MORE 3/3

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

Space.
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,

Moves the cursor one character left.

.. Deletes all label characters.

. Returns to the second page of the menu.

MORE 3/3

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 the intensity key is pressed again, level 8 is set
automatically,

- 8ets the realtime clock., BSee 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.

REAL TIME
eldl% [

J
Menu key to
R.T.C set the YEAR
DATA SET real-time
clock
.......... Key to reset
30AE§;ST the value of UONTH
the second.
For example,
i ; 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 ' HOUR
12:01:00.
MINUTE
RETURN

3 - 20

s

-

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

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

.--" i1s reset.

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

sewennes ten-key pad or @g

key.
Key to set the date.
Terminate the date

s getting by using the

ten-key pad or d«Q
key.
Xey to set the day of

" the week. Use the [0

shift keys.
Key to set the hour.

oo Terminate the hour

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

.. Key to set the minutes.

Terminate the setting
by using the ten-key
pad ox EEE] 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, PHASE or DELAY:

@91

AUTD
SCALE

/DY

REF VALUE

RER

POSITION

REF LINE
ON/OFF

UP SCALE
aK/0FF

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

. Sets /DIV (using the entry keys).

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

. terms of %).

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.

{b) When the

@51

AUTO
SCALE

F. SCALE
VALUE

P SEALE
ON/OFF

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

When this function is ON, the system displays no characters
but the scale.

format is SMITH or POLAR:

Buto-scale.
This function is used to set the
measurement value autematically.

optimum scale for the

At
0.2U 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 MEKR (Marker Delta Marker)

The R4611E 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

<

=

Active marker

=

The menu in the Smith or polar chart format (b) is different from that
in the other formats (b).
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(a) When the format is not the Smith or polar chart mode:

MER A Mrr

Ej—l

MARKER
NUMBER

MARKER
ALL OFF

A MODE
MENU

MKR
CMP/UNCMP

MKR
CPL/URCPL

PART ANAL
ON/OFF

- Reads data by using the delta marker.

Issues up to 10 multi-markers to read data. ({(Continued on

- Section 3.3.9-(a-1}.)}

See Section 2.3-(9) for the measurement example.

-~ Sets all markers OFF,

(Continued on
Section 3.3.9-(a~2}).)
See Section 2.3-(10) for the measurement example.

- MKR COMPENSATE system to display the response value with

the frequency other than those at the sweep point by using
the linear approximation.
See Section 2.4-(10) for the measurement example.

- Even if the sweep freguency is uncoupled with the marker

coupled in the 2-CH display mode, the system is set to the
marker mode to search a fregquency value with the displayed
sweep frequency range by using each channel.

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

‘.- 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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e MKR (CMP/UNCMPF)
<Reading the response value of fx>

The marker value in the UNCMP mode corresponds to response value
Ly at the measurement point nearest fx. 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 f4.

La

Lx
Ls

fa (f1 to fn: Measurement points)

@ MKR {CPL/UNCPL)
<UNCPL mode >

Only the active marker moves independently.

////’ A4 ‘\\\\
cH1 f, fa fa
<CPL mode>

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

CH2 1, fa fa
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e PART ANAL (ON/OFF)
< 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 *
and A) .

PART ANAL
ON/OFF

b
v
]
4
1
1
1
1
v
1
1
]
L
1
.
‘

|

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

]

MARKER
1

MARKER
2

MARKER
3

MARKER
4

MARKER
OFF

RETURN

MORE 1/3

-~Issues markers 1 to 4.
(To move the issued marker, use the
entry keys.)

Sets the specified marker OFF.
- Specify the desired number from amecng the
above marker numbers and press this key.

------- Returns to the initial menu.

——"———“——1 ----------------- Returns to the second page of the menu.
MARKER | +-
5
- Issues markers 5 to 8.
MARKER
6 —\I----------------Shift to the
third page
MARKER of the menu.
1 MARKER
9
MARKER --Issues marker
3 / Sets the MARKER 9 to 10.
:~specified 10
MARKER | -+ marker OFF.
OFF MARKER | ----- Sets the
.-Returns to OFF specified
RETURN | - the initial marker OFF.
menu. —~ —~
MORE 2/3 | --— .---Returns to the
l.8hift to the RETERN | - initial menu.
third page
of the manu.
MORE 3/3 | ;' Returns to the
first page of
the menu.
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(a—-2) AMCDE MENU

Amone

menu(])
1

A REF=A MKR
A REF=
ACT MKR

A REF=
REF. POSN

(A RIPPLE)

A MODE 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 (v} 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-2-3) 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 AREF = 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 the MODE MENU, (Continued on
Section 3.3.9-(a-2-4}.)
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& AMODEAMENU

AREF = AMKR

The system measures the delta wvalue between the active marker (v)
and child marker (*).

AREF = ACT MKR
The system measures the delta value between the active marker (v)
and the specified compare marker (VtoV).

AREF = REF.POSN

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

<] w2
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{(a-2-1) AREF = ACT MKR

ARrEFa
ACT HKRD
COMPARE
MARKER1
COMPARE
MARKER2 ~~Specifies the number of the marker to be compared
with the active marker.
COMPARE
MARKER3
COMPARE
MARKERY4 /
ACT MXR - Specifies the number of the active marker.
NUMBER Continue to [(a-2-2) of 3.3.9].
RETURN | -~ Returns to the second page of the menu.
MORE 1/3 |+
COMPARE
MARKERS ---Specifies the COMPARE
number of the MARKERS ---Specifies the number
COMPARE marker to be of the marker to be
MARKERG compared with the COMPARE compared with the
active marker. MARKERL( active marker.
COMPARE
MARKER?
COMPARE Specifies the
MARKERS number of the - Specifies the active
.- active marker. i marker number continue
ACT MKR | - Continue to ACT MKR | + to [{a-2-2) of 3.3.9].
NUMBER f(a-2-2) of NUMBER
’ 2.2.9)
...... + d
RETURN Returns to the RETURN Returns to the secon
- page of the menu.
second page
MORE 2/3 of the menu. MORE 3/3 __]
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{a—-2-2)

ACT MWKR
NUMBER E]

1

ACT MKR
1

ACT MKR
2

AET MKR
3

ACT MKR
4

ACT MKR
5

RETURN

MORE 1/2

ACT MKR
b

ACT MEKR
7

ACT MKR
8

ACT MKR
9

ACT MKR
10

RETURN

MORE 2/2

ACT

MKR NUMBER

-- Marker 1 is

- Marker 2 is

Marker 3 is

* Marker 4 is

- Marker 5 is

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

- Marker 7 is

- Marker 10 is set to active marker.

Marker 8 is

Marker 9 is

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

set to

set to

set to

set to

set to

set to

set to

set to

set to

3

active marker.

active marker.

active marker.

active marker.

active marker.

active marker.

active marker.

active marker.

active marker.
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{a-2-3) ARIPPLE

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

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

drrreie(] 1
ARIPPLEL .. Obtains the convex wave of the highest level and the
concave wave of the lowest level in the specified block.
ARIPPLE2 .- 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
A MAX-MIN | ---eeee Obtains the maximum and minimum values in the specified
block.
ARIPPLE :
0FF Sets the ARIPPLE mode OFF.
RETURN - Returns tc the second page of the menu.
o AMAX-MIN
""""" F it """""""“'"""T”""""'“”'""""""' ekt
ARIPPLEZ
A RIPPLE]
AMAY-MIN AN N Y
or *x
_________ Y
Marker| coecified 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/0X, 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, A¥ and AY can be
changed as follows:

For example:

pressAX, (J (Z)and [Hk] . This sets AX to 3 MHz.

Press AY, [}, 2], 4B and [#:]. 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 as.

The range of AX is
—eo——< AY £ SPAN

The system computes using the above conditions even when the
source frequencies (CENTER, SPAN, START, STOP} have been changed.

3 - 32 - Jul 11/88



R4611E
NETWORK ANALYZER
INSTRUCTION MANUAL

3.3 Basic Functions

{a=2~4) FIXED MKR (Available only in the LOG MAG mode)

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

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.

nore 12 ] —jl

FIXED MKR
POSITION

A REF=
FIXED MKR

RETURN

MORE 2/2

vior....Specifies the position of the fixed marker.

... When you press this key after specifying the position of
the fixed marker with the FIXED MKR POSITION key, the
system displays the difference between the fixed marker and
active marker.

«iem-w. Returns to the first page of the menu.

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

FIXED MKR
FREQUENCY

FIXED MKR
VALUE

FIXED. M —
ACTM POSN

RETURN

oo Specifies the frequency of the fixed marker (using the
entry keys).

---------- Specifies the value of the fixed marker {using the entry
keys}.

Ex.: 0 dBm

Ll--Moves the active marker to the position of the fixed marker.

- Returns to the second page of the menu.
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(b) When Smith chart or polar chart is used for format, SMITH MKR MENU
or POLAR MKR MENU is added.

mkr A vun

C3

MARKER
NUMBER

MARKER
ALL OFF

AMORE
MEMU

MKR
CMP/ONCMP

MKR
CPL/UNCPL

PART ANAL
ON/OFF

SMITH MKR
MENU

LIN KR
LOG MKR

Re/Im MKR

R+j¥ MKR
G+jX MKR

Z0 VALUE

RETURK

Same as the operations in the formats other than the Smith
chart format.

{Does not function at log sweep.)

{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 value.)

Displays the linear amplitude and phase of the active
marker.

Displays the LOG amplitude and phase of the active marker.

Displays the value of the active marker in terms of the
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.)

Displays the value of the active marker in terms of
admittance. (The system dces not display the menu in the
polar format.)

Input characteristic impedance for system of measurement.

Returns to the initial menu.
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(c} When parameter conversion is ON
MORE 1/2 is added

MKR A MKR

CJ—

MARKER
NUMBER
MARKER
ALL OFF
AMORE
HEMU SRR The same as the case when parameter conversion is OFF.
MKR
CMP/UNCMP
MKR
CPL/BNCPL
PART ANAL
ON/OFF
MORE 1/2
DEFADLT ..., Active marker default indication
{(Displays associated with each format. See Section 3.3.6.)
LIN MKR wo.... Displays the linear amplitude and phase of the active
marker.
(Means |2 | and tan™! X/R or |Y | and tan~! B/G.)
Re/Im MKR | -~ 1
‘- Displays the value of the active marker in terms of the
multi-element data, real and imaginary parts.
Loer € |-y ' (Means R and X or G and B.)
ON/OFF E _
L-- Switches the complex imaginary part according to the L or C
70 VALUE | -+ value.
; (When default is displayed, a menu is not displayed.)
beee Input characteristic impedance for system of measurement.
MORE 2/2 | - {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
¥-dB down band width, etc..

trace,

{(a) LOG MAG Format

MKR SRCH

Cj—i

MAX
SEARCH

MIN
SEARCH

TARGET
SEARCH

SEARCH
GFF

TRACKING
ON/OFF

PART ANAL
ON/OEF

MORE 1/2

NEXT MAX
SEARCH

NEXT MIN
SEARCH

A

AY

MORE 2/2

" Searches the maximum value of the waveform trace.

" Searches the minimum value of the waveform trace.

" Starts the search operation at a reference value (reference

position, ete.). (Continued on Section 3.3.10-(a=1}).)

{(Does not function at log sweep.)

marker.

Sets the search function CGFF,

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

_Each time this key is pressed the next maximum wvalue is

searched sequentially. (Does ncot function at log sweep)

_Each time this key is pressed the next minimum value is

MAN SEARCH or NEXT MIN SEARCH mode.

searched sequentially. (Does not function at log sweep)

Used to change the data detection sensitivity in the NEXT
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

c. f c f
A REF=MKR ' A REF=C. P
? Y
! !
c f c. f
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A REF=MAX

& REF=
REE. POSN

A REF=MKR
A REF=C, F
XdB DOWN

IN/0UT

FLTR ANAL
ON/OFF

RETURN

- Automatically specifies the reference position as the

-

Automatically specifies the maximum value of the

waveform trace as the reference.

-8pecifies the selected marker as the reference.

reference. P

Automatically specifies the value of the center

. In %¥-dB down search:

- Selects whether to compute the LEFT frequency, RIGHT

frequency as the reference.

IN : The system searches the right and left portions of
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.

frequency, center frequency, band width, Q and shape
factor. When AREF is REF.POSN, Q and the shape factor
disabled.

Returns to the initial menu.

-3dB

-6d8

~60dB

-XdB

LEFT

SEARCH

RIGHT
SEARCH

RETURN

3-dB down band width

-- 6=dB down band width

- 60—-dB down band width

. ¥~dB down band width (Use the entry keys.)

- Displays the left frequency of the X-dB down band width.

Displays the right frequency of the ¥-dB down band width.

- Returns to the initial menu.
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(b) When FORMAT is PHASE or PHASE (-, +%),

See Section 2,4-(8) for the measurement example.

MER SRCH

C:]_l

ZERO PH
SEARCH

TARGET
SEARCH

SEARCH
OFF

TRACKING
ON/OFF

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.

(Does not function at log sweep.) vkr dMxr

To search phase 0° accurately, set [__] of clFluncurto
CMP.

i Specifies the search function for a certain reference (zero

phase, etc.). (Continued on Section 3.3.10-(b-1).)
{(Does not function at log sweep.}

- Sets the search function OFF.

i Performs the marker search operation specified for every

sweep operation.

i PpPerforms 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

& REF=MKR

RETURN

Used to search the point of phase 0° automatically
and to search +X referring to the point.

- Used to search +X¥° referring to the selected active

marker.

Returns to the initial menu.

LEFT
SEARCH

RIGHT
SEARCH

RETURN

- Searches point +3°.

- Searches point +6°.

Searches point +¥°. (Use the entry keys.)

- Displays the left frequency of +X°.

- Displays the right frequency of +¥°.

.. 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 value 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:

MKR->

C:Jj/

MARKER —
REF. VALUE

MARKER —
CENTER F,

. MARKER —
START F.

MARKER —
STGP F,

A MARKER—
SPAN F,

MARKER —
CENT SCAL

MORE1/2

AUTO
Z00M

AUTO ZOOM
SPAN

MOREZ/2

) Substitutes the value of the active marker for the

reference value.

_ Substitutes the value of the active marker point for the

center fregquency.

Substitutes the value of the active marker point for the
start frequency.

Substitutes the value of the active marker point for the
stop frequency.

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 MAYX SEARCH and MARKER CENTER F.

automatically and sets the span to the value specified by
AUTO ZOOM SPAN. (However, when FORMAT is not LOG MAG OR LIN

MAG, the menu is not displayed.)

E..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:

MKR-2>
3
MARKER —
REF, VALUE
MARKER — :
CENTER F. Same as the operations for when only the data of the
- waveform trace is displayed.
MARKER — [see Section 3.3.11-(a).]
START F. ————————l
MARKER —
STOP F,
MARKER — | ----- Moves the active marker onto the
A MARKER— 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 — | ---oeer Moves all markers onto the data
ALL DATA waveform.
MORE 2/3 AUTO ... Pressing this key starts
Z00M MAX SEARCH and MARKER +
CENTER F, automatically
AUTO zo0M | -. 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
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(c) For level sweep

" MKR ==

C:]_l

MARKER—
REF, VALUE

MARKER—
CENTER L.

MARKER—
START L,

MARKER—
STOP L,

A MARKER—
SPAN L.

MARKER—
CENTSCAL

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

- Substitutes the output level of the active marker point to

the center output level.

- Substitutes the output level of the active marker point to

the start output level.

- Substitutes the output level of the active marker point to

the stop ocutput level.

. Bubstitutes the output level between delta markers to the

span output level.

.. The scale center value and the output level become the

marker values which were active before this key was pressed.
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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 seqguentially
according to the set count (number of times).

The R4611E uses the vector averaging system to reduce the noise level.
That is, the R461171E realizes the same effects as those brought about
by narrowing the resclution 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:

Yn = B Y(n-1) + 1y (n £ N)
n n

¥n 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 (N), n- 1/n is
set to N - 1/N and 1/n is set to 1/N.

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

N

¥n =

— 1
Y(n-1) + _]ﬁ ¥n

AVG

0

AVE | oo Sets the aver- 1

OFF aging function

' . ON/CFF.

128 : 8

64 4 - Sets the average

.. Sets the average| - coefficient
32 coefficient. 2
16
WORE1/2 ... Returns to the first
MORE 2/2
page of the memnu,.
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:
d

3.3.13 CAL

(Calibration}

See Section 2.4-(1) and 2.4-(7) for the measurement examples.

—

NORMALIZE
ON/OFF

1 PORT
FULLCAL

CORRECT
ON/CFF

E. LENGTH
ON/OFF

E, LENGTH
VALUE

.- Excludes the frequency characteristics of the measurement
system. In this operation, Mem is used to execute DATE
Mem and to process data/Mem. See Section 2.4-(1) for the
measurement example.

i..Enters the 1-port calibration menu. This calibration
" function is used to measure reflection by using the
external bridge. BSee Section 2.4-(7) for the measurement
, example.
1

¥
gi-Sets the 1-port calibration function ON/OFF.
this key, execute OPEN, SHORT, LOAD and DONE,

Before using

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

e Inputs the electric length by using the entry keys.

OPEN
SHORT

LOAD

CLEAR

DONE

RETURN

—Press this key after setting the test port open. This
stores the reflection characteristics in the SHORT mode to
the internal memory.

H
4 - m e mwar

-- Press this key after setting the test port short. 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.

......

in advance.

~- Clears CAL,.DATA entered

- performs the internal computation of the errors according
to each reflection characteristic caused by the OPEN, SHORT
and LOAD operation. Set CORRECT ON after this operation,
then you can measure the corrected reflection
characteristics.

--w-ee- Returns to the first page of the menu.
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4,1 SAVE/RECALL

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 R4611E to the internal
register or your floppy disk. The system makes the backup copy
of the internal register. However, if you leave the R4611E with
the power code removed for a long period, this function will not
work. 1In 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 R4611E power code is connected to the AC power, yocu can
leave the R4611E for a long periocd.

Recalls the data saved with the SAVE function.

NOTE

Data saved into the floppy disk have upward compatibility for the
firmware on the R4611E 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 R4611E main unit.
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4.1.1 SAVE

SAVE

07

Saves the set conditions to the internal register. See
i""SBection 4.1.1-(1).
SAVE REG s
{"" Clears the saved data. See Section 4.1.1-(2).
CLEAR REG
""" Saves waveforms, calibration, data, etc. to the floppy
i disk. See Section 4.1.1-(3). To use a new floppy disk,
STORE | - first initialize it. o
" Clears the data of the data saved with STORE. See :
PURGE | - Section 4.1.1-(4). f
INIT DISC -—Initializes your floppy disk.
INIT 7
YES Tt Pressing this key displays the initialization procedure on
the CRT. Perform the key operation according this
procedure.
KO -+ Returns to the original menu without floppy initialization.
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{1} SAVE REG

0

SAVE
REG 1

SAVE
REG 2

SAVE ---- Specifies the register to be saved.
REE 3

SAVE
REG 4

NAME REG { ---~--- Names each register.

This function is useful in recognizing each piece of data
to be recalled.

RETURN --eee--Returng to the original menu.

NAME
REG 1

NAME
REG 2

NAME .. Specifies the reqgister to be named.
REG 3

NAME
REG 4

RETURN | ------- Returns to the second page of the menu.
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Pressing the 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

---Same as the operations of LABEL (see Section 3.3.7).
CURSOL

—

CURSOL

A

CLEAR
NAME

RETURN ----Returns to the third page of the menu.
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(2) CLEAR REG.

50—

CLEAR
REG 1

CLEAR
CLEAR
REG 3

CLEAR
REG 4

RETURN

REG 2

.. Specifies the register to be cleared.

- Returns to the first page of the menu.
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(3) STORE

Cautions on STORE FILE

- If you set the R4611E 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 R4611E,

0

STORE 3
FILE 1 . .
"""" Specifies the file to be saved.
STORE
RILE 2 """ Sets the save conditions.
STORE : ;'"Names each file.
FILE 3  + This function is useful for recognizing each file to be
. 1 recalled.
STGRE ‘1 See the next page for the entry format.
FILE 4 ‘ i + ~Returns to the first page of the menu.
DEFINE e
STORE 0
NAME | oeeeeee o r----Selects whether to save the data on which INPUT MEAS
FILE ‘ X and AVG have been performed. Save this data with
' X RAW ARRAY ON and you can freely change the format
RETURN e . conversion after recall.
| r---Selects whether to save the collection coefficients
=== =? 1 at the 1-port calibration.
' ; e Selects whether to save the measurement data after
RAK ARRAY "j : : the format conversion. You, cannot however, save
: : the marker data.
ON/OFR : ‘
CORR COEF 1 ir---- Selects whether to save MEM.
ON/OFF é}
DATA ARRAY _"“""_"h"jE -+ Returns to the second page of the menu.
N/OF N
ON/QFF : ! NOTE
MEM ARRAY | reeneeemoomees
ON/OFF ' | The formats can be changed after recall, because the
© | RAW, COEF., DATA., MEN arrays are saved in the form
E of plural prime numbers. Markers cannot be saved.
RETURN R RREEREEELDL
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NAME |
FILE 1

NAME | —=
FILE 2

NAME | ——o
FILE 3

NAME | —o
FILE 4

RETURN

SELECT | }f-----

Same as the operations of LABEL described in
LETTER P

" Section 3.3.7. Up to nine characters can be entered.

BACK
SPACE

CURSOL

—_

CURSOL

.

CLEAR
NAME i Returns to the third page of the menu.

RETURN | -+’
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(4) PURGE

PURGE Dj’

PURGE
FILE 1
PURGE
FILE 2
- Specifies the file to be cleared.

PURGE
FILE 3

PURGE
FILE 4

MORE |} e - Displays the file names saved in files other than those

FILE | © - displayed on the above four software key menus onto these

four software key menus.

RETURN [ «eeeeesr Returns to the first page of the menu.
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4.1.2 RECALL

RECALL

€5 RECALL
Rec 1 [ | Recalls the R4611E setting conditions saved with SAVE REG.
RECALL NOTE
“REG 2
MEM or CORRECTION COEFFICIENTS cannot be saved with SAVE
RECALL REG. fThe following modes set before saving are reset to
REG 3 OFF when recalled.
Data/Memo ON/OFF
RECALL {Correct ON/OFF
REG 4
RECALL
PCGWER OFF
LOAD FILE | ----+- Recalls the waveform data stored with STORE FILE. —
LOAD
FILE 1
""" Specifies the file to be recalled.
LOAD
FILE 2 NOTE
LBAD When you recall the file saved with RAW ARRAY ON or DATA
FILE 3 ARRAY ON, the sweep mode is set to the HOLD mode
automatically.
LOAD
FILE 4 : Displays the file names saved in the files other than those
’ | displayed on the above four software key menus onto these
MORE == four software key menus.
FILE
RETURN - Returns to the first page of the menu.
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4.2 GPIB LOCAL

LOCAL

9/

SYSTEM comeee. Used to set the R4611E to the system controller and to
CONTROL control the plotter or externally-connected device directly
. with the R4611E.
TALKER ey
LISTENER | i Used to communicate with the external computer.
GPIB vewee. Used to specify the GPIB address of the plotter in the
ADDRESS direct plotter mode or the GPIBR address of R4611E in the

TALKER/LISTENER mode.

! |

RAS11E | - Key to specify the R4611E address.
The default address is 11.

PLOTTER | -=-e-me Key to specify the plotter address.

RETURN
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4.3 COPY

COPY

U/

PLOT '
--------- Draws the waveforms and setting conditions on the screen on-

to the plotter.

NOTE

Waen 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.

R

.PLUTD __\1'

PLOTTER ... Selects whether to use the ADVANTEST-supplied plotter or
TYPE HP-supplied one. (Continued on Section 4.3.1.)
SIZE & wer Specifies the size and location of the drawing on the
LOCATION plotter. (Continued on Section 4.3.2.)
DEFINE wene Selects the data of the plot. (Continued on Section 4,3.3.)
PLOT
~Specifies PEN for the plot. (Continued on Section 4.3.4.)
" COKFIG | - “
PLOT ,.Executes the direct plotter.
. i
EXECUTE peemet NOTE

After the EXECUTE key is pressed, all keys other than the
ABORT .-+ |ABORT key are disabled until the end of the plot operation.
The measurement sweep operation is also stopped.

RETURN - i--=-Aborts the execution.
: |

1
Li-- 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 R4611E 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.

N |

Plotter end

Sample program ({TALKER/LISTENER mode)

PLOTTER HP series

50 END

10 QUTPUT 711;"PLTEXEC" ... Specifies the plotter output.
20 WAIT ... Wait (Specify Walt 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 R4611E to the talker mode and sets

the ATN line to "#".

4,3.1 PLOTTER TYPE

PLOTIER
TYFE D j

AT
PLOTTER

13
PLOTTER

RETURN

- Selected to use the ADVANTEST-supplied plotter.

srm-Selected to use the HP-supplied plotter.
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{1} To use the R9833 as a direct plotter by connecting it to R4611E, set

as follows:

< Setting R4611E>

LGCAL

O key SYSTEM CONTROL

GPIB ADDRESS

cary

O xey PLOTTER TYPE

<8etting R9833>

.......

P
PLOTTER

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.

L= ]
L2 ]
=
B

HEFAEELE | 2

=

(%) 5 0 (] () ] ] ]

ON

Figure 4-1 External View of DIP Switches

(1) pswi

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 1.)
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(@ bsw2

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 DSW1 Functions
SwW d
Functions (ON = 1) Standar
number value
1 to 3 | Form size setting (S3 = 0} (83 = 1) St =0
St | 52| ISO or JIS system ANSI system 52 =1
0 0 A3 width and maximum B width and maximum §3 =20
depth depth
1 0 Supplements the vertical | Supplements the wvertical A4 hor-
length of A3 toward your | length of B toward your izon-
side. side. tal
Y, 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
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 Péper-end function disable 0; Paper-end function is 0
provided.
1; Paper-end function is not
provided.
7 Input buffer size switch t: Maximum value (12 KB) 0
: 1 KB
8 Selection of FP-GL-I1/FP~-GL-II 1; FP-GL-I 0; FP~GL-II 1
4 - 14 Jun 15/88
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Table 4-2 DSW2 PFunctions
5W . Standard
Functions (ON = 1)
number value
1 to 5 | Plotter address setting. S1 =1
These switches are used to define the device address by using | 52 = 1
all bits as follows: 53 = 1
Bit configuration 54 =1
o 85 = 1
I SSl S4| S3I 52 IS? bddress 31 specifies
the listen-only mode.
6 EOI signal control selection 0; EQI disable 1; EOI enable 0
This switch is available only when FP~GL-II is used. The
switch is not defined when FP-GL-I1 is used.
7 Undefined. 0
8 Shrinking plot mode selection (available only for FP-GL-1I) 0
1; Selects the shrinking plot mode (0.9 times).
When the EOI signal is set to 1 (enable) and "L" is received at

the EOI terminal in the FP-GL-~IY mode, plotter operates in the
same way as for a terminator reception. When sending data from
the plotter, the system outputs 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 ocutput figure of 0.9 times as large as the
original one referring tc 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.

(2) Connecting R4611E to TR9832(G)

To use the TR9832(G) as a direct plotter by connecting it to R4611E,
set as follows:

< Setting R4611E>

LOCAL
0O key SYSTEM CONTROL
GPIB AZDDRESS eeeie §
(;DPY .
a PLOTTER TYPE -----3 HP
PLOTTER
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< Betting 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:

Setting for R4611E to TR9832 Connection

Switch setting sl71lstlalc ik
Function
Character form fine o 0 o
Plot area shrinking oo - |-
HP-GL specification olojo |0
Command system GP-GL ‘HP-GL

0o: Valid function

—-: Invalid function

NOTE

If you do not set this switch as specified, you cannot get thecorrect
plot., Before using the TR9832, check the following table. Refer to the
TR9832 instruction manual (page 15} for details.

Your side

L™

N

Digital /]
rotary
switch

L™

Inside of Bottom Acrylic Case
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4.3.2 SIZE & LOCATION

Hketor O —

1 PICTURE { --------Draws one plot on the A4-size form., (Continued on
) Section 4.3.2-(1).)

2 PICTURE | «--~-~-Draws two plots on the Ad-size form. (Continued on
Section 4.3.2-(2).)

4 PICTURE { --~—--Draws one plot on the Ad-size form. (Continued on
Section 4.3.2-(3).)

EXECUTE | -~ Executes the direct plotter.
ABORT | -+~ Resets the execution.
RETURN | ---emee Returns to the initial menu.

(1) 1 PICTURE

(Ad-size form)
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(2) 2 PICTURE

2 'P!CTURED 'j’

LEFT

RIGHT

EXECUTE
ABORT

RETURN

LEFT RIGHT

LEFT RIGHT

(Ad-size form)
with HP-GL command
specified

4 - 18

(Ad-size form)
with GP-GL command
specified
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(3) 4 PICTURE

4 PI CTURED n

LEFT
UPPER

LEFT
LOWER

RIGHT
UPPER

RIGHT
LOWER

EXECUTE
ABORT

RETURN

LEFT RIGHT
UPPER UPPER
1 1
1 1
LEFT. RIGHT
LOYER LOWER

(A4-size form)

4 - 19
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4.3.3 DEFINE PLOT

PEELGE E]'—l -weme Key to select the data of the plot. The default values of
) the following items are all ON.

DATA |} e Sets the plot of the measurement DATA waveform data ON/OFF.
ON/OFF

MEMORY | oo Sets the plot of the memory waveform data ON/OFF.

ON/OFF

MARKER - Sets the marker symbol ON/OFF.

OR/QFF <Scale> <Graticule>
SCALE -+ Sets the scale display mode ON/OFF, E 3 :

ON/OFF : £ 3

GRATICULE { -~ Sets the check display mode ON/OFF. Burusnind

ON/OFF

RETURK | «eeveeee Returns to the initial menu.

MORE1/2

REFLINE - Sets the reference line ON/OFF.

ON/OFF

TEXT ALL - Sets the characters of the setting conditions ON/OFF,.

ON/OFF '

LABEL - Sets the label ON/OFF.

OK/OFF

RETURN | - Returns to the initial menu.

MORE2/2 - Returns to the first page of the menu.
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4.3.4 CONFIG PLOT

ONFIG
coplés [] —il

CH1 DATA
PEN No,

CH1 MEM
PEN No,

CH2 DATA
PEN No.

CH2 MEM
PEN No.

SCALE
PEN No,

LABEL
PEN No,

RETURN

You can specify the pen of the plotter.
1 and 15.

Pen to specify the charactefs related to the CH1 DATA

waveform, CH1 REF LINE and CH1 and the CH1 marker.

Pen to specify the CH1 memory waveform.

Pen to specify the characters related to the CH2 DATA

waveform, CH2 REF LINE and CH2 and the CH2 marker.

Pen to specify the scale.

Pen to specify the label.

- Returns to the initial menu.

w-Pen to specify the CH2 memory waveform.

This pen value must be within
The following table lists the default wvalue of each setting:

CH1 DATA PEN | CH1 MEM PEN | CH2 DATA PEN | CH2Z MEM PEN | SCALE PEN ] LABEL PEN
1 3 2 4 5 6
4 - 21 Jun 15/88
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4.4 Parallel I/0 Functions
The parallel I/0 functions are executed by using the B8-bhit I/0
(input/output) ports to communicate with the handler and peripheral
devices.
The communication is performed with the parallel I/O 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 R4611E programming manual
(Section 5.5).

4.4.% 8-bit Input

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

Operating ENTER statement
ENTER 32;3

This entry fetches the data when DIO and DI1 of pins 14 and 15 are set
tO II"II.

4.4.2 8-bit Output

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

Operating OUTPUT statement
QUTPUT 32;2

This entry sets DO] of pin 3 to "1%.
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I

:ggal Pin No.
GND 24
23
22
or 7 21
Dr 6 20
DI § 19
BI ¢ 18
BI 3 17
oI 2 16
1 15
DI 0 14
GND 13

DO 7 toD 0 :

DI 7 to DI

0:

Figure 4-2

@\ Pin No. Signal
hame
12 GND
Fﬁsﬁsza\ ///////
o L 11
e @]
g o 10
B3 (9
B 3 9 Do 7
1 8 D0 &
e 3
g 3 7 D0 5
)
g 3 6 Do 4
itd 2
/ﬁ] E:k 5 Do 3
/\\ 4 DO 2
3 00 1
\@/ 2 D0 0
1 GND

Output (DO 7 is MSB and DO 0 is LSB.)
Input (SI 7 is MSB and DI 0 is LSB.)

NOTE

Connector Internal Pin Assignment and Signals

DO 7 to DO 0 correspond to the output equivalent to the TTL 74L§ series

{including 100 Q protection resistance}.

DI 7 to DI 0 correspond to the input equivalent to the TTL 74LS series

(including 10 k§ pull-up resistance).

4 - 23
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4.5 Rs5-232C
Besides the GPIB interface, the R4611E is provided with the RS-232C
interface as standard. Thus, the R4611E 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 (FIA). For 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 SN75189AN.

4.5.2 Printer Qutput
This section describes the data output to the RS-232C printer.
You can print data by using the R4611E in both the LPRINT format and
the LLIST format.
LLIST : ©Outputs the basic program to the printer.
LPRINT: Outputs the data of the characteristics, numerals and

variables.

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

- Printer
FP-80 series or egquivalent 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 R4611E 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.

[Measurement screen] [Command line} | [Program execution]
RUN
1 d RUN RUN ON KEY1 (Note 1}
CAT
2 0 Not function, CAT ON KEY2
L l 5T
3 O Not function. LIST ON KEY3
CONT
4 d CONT CONT ON KEY4
LOAD
5 4d Not function, LOAD (Note 2) |ON KEYS5
CLS
6 O Not function, CLS ON KEY6
STOP
B STOP STOP STOP
NOTE

C) An interruption occurs when this key is pressed dur ing 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 R4611E
programming manual (Section 4.4).}

During program execution, function keys "F1" to "F6" have the same
functions as software keys "1" to "6".

C) Executing LOAD requires selecting a filename. To do this, use the
rotary encoder, shift (1)), UNIT 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.)

4 - 26 Sep 20/88




R4611E

NETWORK ANALYZER
INSTRUCTION MANUAL

4.6 Functions Keys

LOAD examples

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

[COMMAD] € ssessvsoncnnncse > ( 2 ) DEnE
<< Entry File Secto Byte Group >>

1. .ABC2_30 4 1820 BASIC

2. TRIANGL 5 2086 BASIC

3. RUNNING_TEST 1 204 BASIC

4. PAGING 1 126 BASIC

5. ASCII 1 232 BASIC

6. FILE_1 22 10952 SYSTEM
. -

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

Entry = 1

I:CUMMAD] < -o-oo-o-ooocooo-) ( ? )

B LOAD "ABC2 30"

The number on the upper left corresponds to the number displayed on
the left of the screen by using the "CAT" command.
fiie. Display the file to be loaded by using the rotary encoder and
press the UNIT deg key. This starts the LOAD operation.

Use it to select a

Rotary encoder and shift keys (f }). ... Used to select files,
UNIT deg key ... Used to start the LOAD

4 - 27

operation.

Jun 15/88



R4611E
NETWORK ANALYZER
INSTRUCTION MANUAL

4.7 video Plotter Cutput

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 ocutput uses separate signals. The pin numbers and signals
of the connector (8-pin DIN connector) are as follows:

Pin No. Signal

V SYNC (Positive)

EXT CLOCK (IGM)
SEPARATE VIDEQ (Positive)

GND
HSYNC (Positive)

0~ O U WD -

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 peortion of front panel>

Mo ) © m @

GAIN  SLICE H-Exp  MAINFIjg ~ 123456782
LEVEL-1 VPOSITION = =222
© ©m ® © ©Q
v SLICE BUZZ CLK.  LENGTH H-HOLD COMP SEP,
LEVEL-2 PHASE  (H)
Lower portion OBD-EVEN ADJ

of front panel
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<Setting DIP Switches on Rear Panel >

i
1 2 3 4 5 6 7 8§ °
> — a. e B
c v 0 8§ E = a1 =
758
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4.8 Special Functions (£)

The special functions are usually not used. The special function keys are
used for switching of marker point count display and others.

gelects the display or no display of the number of
..., active marker points in the active area.

Wwhen this switch is turned on, the active marker
position is shown in the active area by using the
number of points in the active area by using the
number of points in the active marker or delta
marker display mode. (In the compensate mode,
the number of points for 1201 is shown.)

MKR POINT |-----d

aN / OFF Display in active area
<MKR POINT OFF=>
DEBUG [-----
MODE g MARKER 1
: 150 0GC G00. 00Hz
; -10. 000dB

<MKR POINT ON>

; MARKER 1
150 000 000.00kz € 150 )
-10, G00dB

‘----> Checks the R4611 system operation.
(For maintenance only)
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5. INSPECTION AND MAINTENANCE

Inspection and Brief Diagnosis

1f any problem occurs on the R4611E, verify the following inspection items

before requesting repairs:

When problems cannot be sclved despite the

inspection, contact our dealer or sales division nearest your place of

business.

listed at the end of this manual.

The addresses and telephone numbers of the sales divisions are
We will charge for actions with respect

to problems associated with the following inspection items:

Table 5-1

Inspection Items

Condition

Cause

Action taken

R4611E 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

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.

Exchange the power fuse.
MORE2/3 (T.

Eiﬂ INTENSITY (D, Eﬂ

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 R4611E Storage and Transportation

5.2.1

5.2.2

O
@

Storing the R4611E

The R46711E must be stored at temperatures between -20°C to +60°C.
When the R4611E 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 bisplay Filter

Regularly clean the filter protecting the CRT display with a soft
cloth soaked in alcochol. 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

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 acetone).

Transporting R4611E

To transport the R4611E, use the packing material which came with the
unit or the equivalent. If you have lost the material, use a carbon
box S5-mm or more in thickness. After wrapping the R4611E in
cushioning material, store it in the box and fasten the box with the
packing rope.

Insert the yellow floppy disk into the floppy disk drive.

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

- Measgure functions
Phase
Group delay time
Amplitude

{Signal source)

- Frequency
Range
Resolution
Accuracy

- Output level
Range
Resclution
Accuracy

Flatness:

Output impedance

- Signal purity
High-freguency strain
Non-high frequency
spurious

Phase noise

~ Sweep functions
Sweep parameter
Maximum sweep range

Range setting
Sweep type

Sweep trigger
Sweep mode
Sweep rate

ae

© (deg)

A (dB)

1¢ Hz to 300 MHz
10 MHz
+5 x 10~ 7 /week, +2 % 10—6,00C to 40°C

+20.0 dBm to -64.9 dBm

0.1 dB

+1.0 dB (at O dBm, 70 MHz)
Add whichever is higher, +0.02 dB/dB or 0.2 dB
1.5 dBp~p {-40 dBm or more)
2.0 dBp—p (—-40 dBm or less)
50

Return loss; 20 dB or more (at +10 dBm or 1less)

13 dB or more (at +10.1 dBm or
less)

4—30 dB or less {at +15 dBm or less)
Whichever is higher, <-35 dBc or ~70 4Bm
(at<150 MHz,=+15 4Bm)

Whichever is higher, < -30 dBc or =70 dBm
(at2150 MHz,Z+15 dBm}

< =75 dBc/Hz (10 kHz offset)

Frequency, Signal level

Frequency; 10 Hz to 300 MHz

Signal level; -64.9 dBm to +20 dBm

{But, frequency of more than 10 kHz is fixed)
Start/stop or center/span

Sweep of linear and variable parts (only
amplitude sweep}

Repeat, single, manual, EXT

Dual and alternate sweeps of 2 ch

1 ms/1 point

Number of measuring point:

3, 6, 11, 21, 51, 101, 201, 301, 601, 1201
points
{Up to 601 points for indication)
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— Qutput type

Cutput Single
Connector : 50 &, BNC
{Analyzer)

- Input characteristics
Input terminal :

Input impedance : 50 @,

Return loss;
Connector;

Maximum input level

ae

1 channels (Ach)
1 Mi/20PF or less

25 dB or more
BNC

50 &,

Attenuator 0 dB

Attenuator 20 dB

50 u -20 dBm 0 dBm
1 Mu 22.4 mv 224 mV
Input breakdown level : 50 i; +23 dBm or 0 V d.c.

1 Mil:

3 Vrms or 0 Vd.c.

Cross-talk : 95 dB or more {during input)
Resoclution bandwidth : 1 kHz to 10 Hz (Variable at 1 and 3 steps)
Noise floor :
Attenuator 0 dB (Maximum Attenuator 20 4B (Maximum
. : _2 3 : —_—
resolution! Minimum input level 0 dBm) input level 20 dBm}
bandwidth ; frequency! Minimum frequency| 30 kHz to | Minimum frequency|30 kHz to
300 MHz 300 MHz
10 Hz 100 iz -115 dBm -130 dBm ~-95 dBm =110 dBm
100 Hz 500 Hz -110 dBm -125 dBm -90 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

Fredquency response :

Dynamic accuracy

— Phase characteristic
Measuring range

Phase resolution :
Accuracy s
Freguency response :

Normalize function; Removal of frequency
characteristic in measurement sysStem

Electrical length correction; Egquivalent
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 +t 8 to
-1 s

0 dB -20 dBm to
-130 dBm

ATT = 20 dBR 0 dBm to

-110 dBm

Absolute amplitude; ATT

Amplitude ratio; 0 +130 dBm
0.001 4B
(At 10 MHz, 25°C +59C, and maximum input
level)
Absolute value measurement (R, A, B); +0.5 dB
Specific measurement (A/R, B/R, A/B; +0.5 dB
When 50 & impedance is input
Absclute value measurement (R, A, B)
50 §I input; 1 dBpp (10 Hz to 100 MHz)
2 dBpp (100 MHz to 300 MHz)
1M il input; 1.5 dBpp (10 Hz to 100 MHz)

0 to -10 dB  +0,04 dB
-10 to -50 B +0.02 dB
-50 to -60 dB +0.05 dB
-60 to ~70 B +0.15 dB
-70 to ~80 dB  +0.40 dB
-80 to -90 dB +0.80 dB

+1800 (Long display function enables
continuous display.)

0.010
+2° (At 1 MHz, 25°C + 5°C, and maximum
input level) Not included in specifications

(When damping quantity is the same)
50 & input; 5° pp

(10 Hz to 100 MHz) Not

152 pp included in

(100 MHz to 300 MHz) specifica—-
1 Mi: input; 109 pp tions.

(10 Hz to 100 MHz}
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Dynamic accuracy : 0
-10
-50
-60
~70Q
-80

to
to
to
to
to
to

Characteristic of group delay time

-10 dB
-50 dB
-60 dB
-70 4B
-80 4B
-390 dB

+0.4°
+0.2°
+0.59
+1.50
+4,00
+8.00

{effective for linear frequency
sweep, specific measurement, and 50 {1 input)

Range : Solved by the following expression
o bd
T 360 x Af
A®  Phase

Af  Aperture frequency (Hz)

Measuring range : 1 ps to 250 s
Group delay time resolution:
1 ps
Aperture frequency : Equivalent to 4f, and can be set up to 20% of

fregquency span

Accuracy : Phagse accuracy
360 x aperture frequency (Hz)
(Display)
- Display
CRT :  7-inch monochromatic raster scan system
Resolution : BOOD x 512 dots
Display mode : Right-angle log,

- Display control

linear coordinate, polar
coordinate, Smith chart (z, Y)

CRT format : Double 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 wvalue, soft key
functicn, warning message, etc.

Label : Up to 45 characters can be input.
Brightness : CRT brightness can be adjusted
6 — 4
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(Others)

- Marker function
Correction marker

Multiple marker
Marker track

Marker couple

Two modes, displaying data at measured
frequency points to read a marker point and
digplaying values solved with interpolation at
proper freguency.

10 markers independent of channels
respectively.

Marker secarch operates track function each
sweep.

Channel markers can be set as both combined or
independent types.

Designated block analysis:

Target research

MEKT

MKR search
MEKR/AMKR

- System function

Enables marker search of blocks specified by a
A marker.

Enables searches of bandwidth at KdB DOWN
point, solution of Q, phase zero degree, and +
X degree.

MKR = reference wvalue, MKR -+ START, MKR -
STOP, MKR —- CENTER, MKR -+ ASPAN

MA X search, MIN search, NEXP MAX search
Solution of Amarker mode, ripple value

- Error corrective function

Normalize

1 port calibratiocn

Data averaging

Correction of frequency response (both
amplitude and phase} for transmission
measurement.

Correction of bridge direction for measuring
reflection, fregquency response, and errors by
source match. Correction of error reguires
short, open, and load.

Data (vector value) is averaged every Ssweep.
An averaging factor can be set, ranging from 1
to 428.

- Instrument state function

Save/recall

Data save/data 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-off when the power is on.
Using a standard floppy disk, several kinds of
data (RAM data and CAL data) can be stored.
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- Connection to external eguipment

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

RS§232C : Serial output conforms to R5232C

- 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

Maximum value ({(response);

MAX (Starting point, end point, measuring
channel) :

Maximum value (freguency);

FMAX (Starting point, end point, measuring
channel)

Minimum value (response);

MIN (Starting point, end point, measuring
chnannel)

Minimum value {(frequency);

FMIN (Starting point, end point, measuring
channel)

Bandwidth; BNP (Specified measured value,
specified damping gquantity)

Cut-off frequency {low limit value);

BNDL (Specified measured value, specified
damping quantity)

Cut—-off fregquency (high limit value);

BNDH (Specified measured value, specified
danping quantity)

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

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

e

Built-in function

e
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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 specificatiocn,
measur ing channel)

Maximum value (N, frequency value);

FRPLHN (N maximum value specification,
measuring channel)

Minimum value (N, response value);

VRPLLN (N maximum value specification,
measur ing channel)

Minimum value (N, freguency value);

FPPLLN (N maximum value specification,
measuring channel)

Limit test 1; ILMTUL 1 (Uninspected data, upper
limit value, lower limit wvalue)

Limit test 2; LMTUL 2 (Uninspected data, upper
limit value, lower limit wvalue)

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; +59C to 409C, 85% or less
FDD unused; 0°C to 40°C, 85% or less

Storing range : -209C to 60°C

Power : 100, 120, 220, 240 V +10%

48 Hz to 66 Hz

330 VA or less
Outside dimension :  About 424 (W) x 220 () x 500 (D) mm
Weight + About 30 kg or less
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7. EXPLANATION OF OPERATION

Figure 7-1 shows the outline of R4611E block diagram.

<Source >

10 Hz to 300 MHz output signals synthesized, 400.25 MHz to 780.25 MHz
synthesizer and 480.25 MHz fixed oscillator output signals are output from

QUTPUT 1 or QUTPUT 2.

<Receiver>

Input signals at 10 Hz to 300 MHz are converted to 1st IF
250 MHz with a 1st mixer, and are output to a 2nd mixer.

signal is converted to a 2nd IF signal at 10 kidz with the
Data converted into A/D

is output to S/H & A/D circuits.

signal at

The 1st IF

2nd mixer, and
is processed

under high speed in DSP, and is synthesized to a video signal in a display

circuit,

then is displayed on the CRT.

R 0———44 Structure is same to B

A o———44 Structure is same to B

250KkEz 10KkHz
5(X)

B 0—s INPUT

ey
CIRGUIT

240KHT
0. SMHz

§

300. 25MEx

‘llBHl!z

480. 25MHz

§

TED. 25MEzZ

cuTPuT1 O—OUTPUT

001‘?01’2[ CIRCUIT
O~

Figure 7-1

7

S/H

A/D

DISPLAY CRT UNIT
DISP.CFPU
b —
DsSP CRT DRIVER
DsSP

(~) 420.25unz

DSP

| O PARALLEL I/0
[
KEY| | marn|j s | orszszc

u Py

cr GPIB
FP1 DD

EXT

Oxevroaxo

Outline of R4611E Block Diagram
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A.1 Soft Key Menus : (1) INPUT. MEAS
® For standard R4611E ® For R4611E with S parameter
APPENDIX . ‘ :
A..‘I Software key menu - ‘ - @g : l [I:g — I . ﬁ\[’
- 0 S11 (/R | O 0
REFL FHD
j/'_Item_l-‘s.l.3 ' 0 $21 (B/R) 0 0
. ’f””’,ltem A.1l.4 TRNS FHD
Aal o It 0 s12 (/R | O 0
= =12 o [ TRNS REV
a g il [ s o] (oY :
a8 = DO~ @ 0 $22 (B/R) | O O
= - -G = REFL RBYV
a ! mmm-gmﬁaﬁ
] m] w2 '
) = = s 0 r |0
—E@ m AALYIZR — — “_"l""" - wé“
o e & = BHE ]| s 0 PARAMETER | (] — d
- B e f| mesrie {2} .
l 0= @l e R e ) CONVERT
- L \
\ | I— . PARAMETER | [ MORE 172 | (] MORE 2/2 | O
\ \ ‘ CONVERT
Item A.1.6 Item A.1.7
Z(REFL) [ (T Z(REFL) |
Y(REFL) | Y(REFL) | (3
oFF | O ofF | (O
0 O
0 Q
. 20 13 20 (0
VALUE - VALUE
RETURN | (3 RETURN | (]
A -1
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A.1 Soft Key Menus

{2) FORMAT

e
1

LO6 MAG
PHASE
DELAY
SMITH

(R+iX)

SMITH
(G+jB)

POLAR

MORE 1/2

LIN MAG

REAL

IMAG

PHASE

(-0, +00)

MORE 2/2

o o o 0o 0O O

O

0o O o o o O o
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A.1 Soft Key Menus

(3) SCALE REF

& When FORMAT is LOG MAG, PHASE, DELAY

LE
RF | —

SCALE

avto | Q0
a

/DY

REF VALUE

()

REF
POSITION

—

REF LINE
ON/OFF

UP SCALE
ON/OFF

o 0O 0O

& When FORMAT is SMITH, ROLAR

] —

AUTO
SCALE

F. SCALE
VALUE

UP SCALE
ON/CRF

O o o o o 4o o
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{(4) DISP
pISP ;
2]
DUAL CH | ] SPLIT | INTENSITY |
ON/GFF ON/OFF
DISPLAY: [ [] 0 0
DATA
0 0 J
DATA AND | () 0 g
MEMORY
DATA/ZMEMD | [ GRATICULE | () 0
ON/OFF ON/OFF
DATA— | () LABEL | (] — REAL TIME | () —%}—
MEMORY cLock
MORE 1/3 | (0 — MORE 2/3 { (O —F MORE 3/3 13 —
i ;,’
SELECT | () R T.C. g — YEAR | (]
LETTER DATA SET
SPACE | [ 30 sec 0 MONTH | (O
ADJUST
BACK | (O 0 DAY {0
SPACE
CURSOR | (O O WEEK |
CURSOR | () 0 HOER | ()
CLEAR | (3 0 MINUTE | (O
LABEL
RETURN | — RETURN { RETURN | ()

A -4 Sep 20/88



R4611E
NETWORK ANALYZER
INSTRUCTION MANUAL

A.1 Soft Key Menus

A.1.2 SOURCE

(1) MENU WEND
i
1

OUTPUT 1

oUTPUT 2

CUTPUT
LEVEL

F. ST SIZE
AUTO/MNL

o o o o o 0o O

MORE 1/2

FREQ
STEP SIZE

O o O 0o 0o o0 o

MORE 2/2 —W
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(2) SWEEP

=] - H’
- | —
|
TIME { (O sWe TIME {3 coupLE ¢ { (O LEVEL | ) SE6 N0 | START |3
aN/OFF . SWEEP LEVEL
T | (J 0 LIN FERG | (] e | O — SEG START [ (Q stap { (O
| | LEVEL
— LOG FREQ USR SWEEP | (] SEG STOP | () O RLL (O
U 0 | . LEVEL SWP
CLEAR .
TRIGGER PART SWP EDIT | [ — ALL SEG | (] O
D 0 DN/ORF U USR SWEEP _
MODE | (O 0 EDIT 0 — 0 0 O
: ; PART SHP |
RESTART | (J 0 RETURN | (] RETURN | (] a 0
0 RETURN | () MORE 172 | MORE 2/2 | (J. RETURN | (T RETURN | (O
12|10 51 0 INTERNAL | (] CONTINUE | SEG 80 { ] CW FREQ
601 |0 21 0 LINE | SINGLE | [ SEG START | [
301 |0 11 0o BXTERNAL | (] oL | QO SB6 STOP | )
201 | L o O 0 sEc FREa | (O
101 |0 3 0 0 0 s86 POINT | ()
RETURN | (O RETURN { () O O CLEAR |1 (]
ALL SEG |
MORE 172 | (O — MORE 272 | (O RETURN [ (O RETURN | (O RETURN | (D RETURN

DDB'QDDD
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A.1.3 RECEIVER

(1} IMP/ATT IMP/ATT

E:l—l

AS0Q
0dB/20dB

ALMQ
0dB/20dB

CLEAR
TRIP

o o o o o 0O 0O

(2) RESOLN BW

1

1KHz

3000z

1408,

30l

10kz

~ —~

I

o o o o 0O o0
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A.7.4 MARKER
(1) MKR AMKR

o When FORMAT is not indicated by SMITH and POLAR chart.

MrRrR 4 MR : _ : : ) ‘
L - , ' “ | —
+ ' Tvp
. . ' = XBD MKR { (] FIXED MKR | (]
MARKER [ [ —¢ MARKER | (O MARKER | [ MARKER { ] AREF=MKR | (O : ARIPPLE 1 | (T Fl
-~ NUMBER T 5 9 . _ . } POSITION FREQUE.NCY
MARKER - MARKER MARKER | () MARKER | [ A REP= 0 ARIPPLE 2 | (T A REF= U FIXED MKR 1 (]
ALL OFF U 2 0 - B : 10 - ACT MKR- FIXED MKR VALUB
s : '
ANODE | (J — MARKER | () MARKER | (] 0 A REF= O ax | 0O O FIXED ¥— | ()
MENU 3 7 REF. POSN _ ACTM POSN
ool ) ) #243 : : :
HKR a - MARKER | O3 MARKER | (] O ARIPPLE | [ — Ay |0 a [:I
CMP/UNCHP . i 8 o | ‘
LR ’ .
MKR ] MARKER | (O MARKER | (O MARKER [ (] AMODE 0FF | (O ANAX-MIN | (O O ]
CPL/UNCPL OFF OFF OFF
*1 ) .
PART ANAL | (O RETURN [ (O RETURN | (T %W RETURN | [ T ~ RETURN | (O ——‘ A RIPPLE d0 RETURN 1 (O 0
ON/OFF : are . ' .
$244 ] }
0 MORE 1/3 | (O MORE 2/3 1 (03— | MORE 3/3 | (O MORE 1/2 | (3 RETURN | (O MORE 2/2 | (O - RETURN | [ ——‘
: TN AT~ ] _ J .|4’_‘\ : ' ™\ . |
s !
7T T Vel In N
J
— >4
COMPARE 0O COMPARE 0 COMPARE 0 ACT MKR | [ ACT MKR | (O ‘ . , . .
MARKER 1 MARKER 5 . BARKER 9 1 6 _ s '(]:-‘Elgwsggtware key menu is not displayed
COMPARD U COMPARE D COMPARE 0 ACT MKR 1 (3 ACT WER 1 Q)  %2: This software key menu is not displayed
MARKER 2 MARKER 6 MARKER10 2 1 . for Level Sweep. _
COMPARE [:] COMPARE [:! a ACT NKR D ACTSMKR D  %3: This software key menu is not displayed
MARKER 3 MARKER 7 J when an interwval is not specified in
: . : AMODE or FORMAT is not IOG MAG or G.
COMPARE | (] COMPARE | [ 0 ACT MKR | (O ACT MkR O DELAY. :
MARKER 4 MARKER 8 - 4 9 - | | |
*4: This software key menu is not displayed
NUMBER NiUMBER NUMBER s 5 10 - ,
RETURN | O — RETURN [ (O — RETURN | (] — RETURN | () RETURN | (O —
MORE 1/3 |1 (0 —% MORE- 2/3 ' Q— MORE 3/3 | (O MORE 1/2 | (J — MORE 2/2 O —‘
TN :
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e When FORMAT is indicated by SMITH and POLAR chart.

Axr 4 mer
L
L] . . .
MARKER | O —Jr MARKER ) O MARKER | (O MARKER | (O ARER=MKR |1 O Lin MkR 1 (O
NUMBER 1 5 9 '
MARKER | (] MARKER | (] MARKER | (] MARKER | () A REP= 0 — Log MkR 1D
ALL OFF - 2 b 10 , ACT MKR :
*t ' .
AMODE [ ] MARKER { () MARKER | (] O Q Re/Im MKR { (O
MENY 3 7 _
' L]
HKR 0 MARKER | [ MARKER | (] O 0 R+jX KR | (0
CMP/UNCHP 4 , 8
142 ’ ‘ . .4
MKR 0 MARKER | ) MARKER | (O MARKER | (] AMOBR OFF 1D 6+j8 MK 1 (O
CPL/UNCPL OFF OFP OFF '
.t ' ’ 4
PART ANAL | (O RETURN | (O ——;}' RETURN | (] ——S} RETURN | O — RETURN | OA 20 vALUE | (O
DN/ORF
LK .
SMITH MKR [ [ MORE 173 | (O — MORE 2/3 | (O — MORE 3/3 | (O 0 RETURN { (O
MENU ' "
Vall N SN
> ll
T M —— TN
) |
’4 : ’ . —5 3
COMPARE | (O CoMPARE | O coMpARE | (O ACT MKR [ (O ACT MKR [ (O
MARKER 1 MARKER 5 MARKER 9 1 6
’ : .*1
coMPARE | (O CoMPARE | (D coMpARE | (O CACT MKR [ O ACT MKR ([
MARKER 2 ' MARKER 6 MARKER1O 9 . 7 _ _
. 7 . *2:
COMPARE | (J CoMPARE | (O W] CACT MKR | ACT MKR | O
MARKER 3 MARKER 7 3 : 8
‘ *3:
CoMPARE | (O coMPARE {0 0 ACT MKR | () AcT MKR | (O
MARKER 4 MARKER 8 4 g
. \ - *4:
ACT MXR 1 (O —} ' ACT MKR 1 OO %—} ACT MKR | O % ACT MKR | O ACT MKR | O
NUMBER _ NUMBER NUMBER 5 10
RETURN (O — RETURN | () — CRETURN | (O RETURN [ % RETURN | ] —
MORE 173 | (O ————)% MORE 2/3 [ (J — MoRe 3/3 { (O MORE 1/2 | (O — MORE 2/2 | (O
iw\ Vgl NN i]
Y

for Cw Sweep.

This software key menu
for Level Sweep.

When FORMAT is SMITH:
When FORMAT is POLAR:

: This software key menu is not displayed

is not displayed

SMITH MUR
MENLU

POLAR HKR -
MERLU

This software key menu is not displayed

when FORMAT is POLAR.
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e When parameter conversion is ON.

s duke
] -
—— e S J— g 1
MARKER 0 —s MARKER | O MARKER | [) MARKER | (] AREP=NKR | (] DEFAULT | [
NUMBER 1 5 9 |
MARKER | MARKER | (O MARKER | (] MARKER | (O A REP= 0 — LIN MKR | (]
ALL OFF 2 6 10 ACT MKR |
+ ) .
AMODE | O — HARKER | [ MARKER [ 0 O Re/Im MKR | (O
MENU 3 7
*1 ] ]
MKR 0 MARKER | MARKER | (O 0 0 Lorc |0
CHP/UNCMP i 8 | - ON/OFF
*1a2 . .
MR 10 MARKER | 3 MARKER (3 KARKER | [ AMODE OFF | [ 20 VALUE | (D)
CPL/UNCPL | ~ DFF OFF OFR -
+1 .
PART ANAL | ) RETURN | () —} RETURN | D) —} RETURN | ) — RETURN | O~ 0
ON/OFR ‘ |
KORE 172 [ "MORE 1/3 [ (O — MORE 2/3 | — MORE 3/3 | O a NORE 2/2 | (]
T Pl
™~ AN
T T 7N
I
— : ' >
COMPARE | (] COMPARE | [ couPARE | (] ACT MR [ (O ACT HKR (]
MARKER 1 MARKER 5 MARKER 9 1 6
COMPARE | (] CONPARE  { () coMPARE | () ACT MKR { ) ACT ¥kR | O
MARKER 2 MARKER 6 MARKER10 2 7 1
COMPARE | () COMPARE | ] 0 ACT MKR | () ACT MKR | O |
MARKER 3 MARKER 7 3 8 £2:
COMPARE | COMPARE | () 0 ACT MKR [ ACT MKR | (O
MARKER 4 , MARKER 8 4 9 %32
ACT MKR | (O —} ACT MKR | %9— ACT MKR | (O ._} ACT MKR | () ACT MKR | (J
. NUMBER ‘ NUMBER NUMBER 5 10 ,
RETURN { (] — RETURN | (] — | RETURN | (] - RETURN | [ % RETURN | (O —
MORE 1/3 | [) ‘} noRE 2/3 [ Qg — CMORE 3/3 | () MORE 172 | (] — MoRE 2/2 | (O —l
ot _L o !
4

This software key menu is not displayed'-
for Cw Sweep.

This software key menu is not displayed
for Level Sweep.

This software key menu is not displayed
for DEFAULT.
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MKR SRCH

3

(2) MKR SRCH

o When FORMAT is LOG MAG.

*1 _______—l _____——_1
MAX | () AREF=MAX |[J —e -3d8 | (J
SEARCH
MIN 1 (O A REF= ] —e -6dB | (]
SEARCH REF, POSN
2
TARGET |{J —= AREF=MKR |[J — ~60dB D
SEARCH
SEARCE | () AREF=C.F | (] — -XdB | [
OFF
TRACKING | ] XdB DOWN [ (J LEFT | {J
ON/OFF IN/OUT SEARCH
PART ANAL [ (] FLTR ANAL { (O RIGHT [ [
ON/DFF | ON/0FF SEARCH
* 2
MORE 1/2 {(J —W RETURN | [ RETURN | (T
TN . ;}\\
NEXT #AX | O
SEARCH
NEXT KIN | (3
SEARCH MEKR SRCH
*1: For [__] key, the menu is not
ax E] displayed for Cw Sweep.
*2: This software key menu is not
AY 10 displayed for Level Sweep.
Q
MORE 2/2

A - 11
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MXR SRCH

(.

¢ When FORMAT is LOGMAG, PHASE, or PHASE {-w«, +%),

0O o O O

O

O

! ] 1l
ZERO PH | O O 3
SEARCH
0 A REF= ] —e g
ZERD PH
.2
TARGET [ [] —e A REF=MKR | (] — )
SEARCH
SEARCH | (] 4
OFF
TRACKING | (J O LEFT
ON/OFF SEARCH
PART ANAL | (T U RIGHT
ON/OFF SEARCH
3 R
MOREL/2 | O —‘ RETURN | (J RETURN
TN ;
HAX 103
SEARCH
MIN | (O
SEARCH
D MKR SERCH
*1: For [__] key, the menu is not
0 displayed for Cw Sweep.
*2: This software key menu is not
E] displayed for Level Sweep.
*¥3: This software key menu is not
0 displayed when FORMAT is PHASE.
MOREZ2/2

O
-

A - 12
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MEXR SRCH

CJ

o When FORMAT is not LOGMAG,

MAX
SEARCH

MIN
SEARCH

SEARCH
OFF

TRACKING
ON/OFF

PART ANAL
ON/CFF

*2
MORE1/2

1

B NEXT MAX
SEARCH

0O NEXT MIN
SEARCH

0 A

O Ay

O

O

] — MORE2/2

PHASE, and PHASE (-,

o o o o o o O

+ol,

*1: For

MER SRCH

C1

for Cw Sweep.

key, the menu is not displayed

*2: This software key menu is not displayed when
FORMAT is not G. DELAY.

A - 13
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{3) MER

® When FORMAT is not LOG MAG, or LIN MAG

MER ™
Cl—
L
MARKER — | (] MARKER— | (]
REF. VALUE YEMORY
*1e2
MARKER — | (T MARKER— [ (O
CENTER F, DATA
*1%2
MARKER — | (] MARKER— | O
START E, ALL DATA
*1%2
MARKER — {[] MARKER |
STOP F, ALL DATA
192
MARKER — | (] 0
SPAN F.
*1*3
MARKER — | 0
CENT SCAL
*1%4
MORE 1/2 | (O —— MORE 2/2 | ()

*1: This software key menui. is not displayed for
Cw Sweep.

*2: For Level Sweep, the menu becomes | Y4RXER™ .

*3: This software key menu is not displayed when
FORMAT is SMITH and POLAR.

*4: This software key menu is not displayved when
the waveform is not DATA & Memory.
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e When FORMAT is LOG MAG, and LIN MAG, and waveform display is DATA
only.

MKR

L —

MARKER —
REF. VALUE

*1%2

MARKER —
CENTER F,
%2
MARKER —
START F,
*1*2
MARKER —
STOP F,

* 1 k2

A MARKER —
SFAN F,

I3

MARKER —
CENT SCAL

.|

MORE 1/2

AUTD ZOOM

AUTC ZOOM
SPAN

— MORE 2/2

o o 0o o o O 4d
o 0o o o o o O

*1: This software key menui is not displayed for
Cw Sweep.

ARKER =
XAXXX L. -

*2: For Level Sweep, the menu becomes

*3: This software key menu is not displayed when
FORMAT is SMITH and POLAR,
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e When FORMAT is LOG MAG, and LIN MAG, and waveform display is DATA

only.
MER ™
CO—
]
MARKER — | () MARKER — [ (]
REF. VALUE MEMORY
£1%2
MARKER — | [] MARKER — | []
CENTER F, DATA
142
MARKER -— [j MARKER — | (J
START F. ALL MEM
“le2
MARKER — [ J MARKER — 0
STOP F. ALL DATA
" 1w2
MARKER — |3 0
SPAN F,
*1
MARKER — | (O 0
CENT SCAL
MORE 1/3 | (J MORE 2/3 | (O

]

AUTO Z0OM

AUTO ZOOM
SPAN

MORE 3/3

o o o 0o o 0o 4

*1:; This software key menu is not displayed for
Cw Sweep.

*2: For Level Sweep, the menu becomes

A - 16
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A,.1.5 CAL and AVG

(1) CAL
CAL
U~ ]
NORMALIZE | (] 0PEN | (]
1 PORT [ —— SHORT | [
FULL CAL
CORRECT { ) Loap 1 (0
ON/OFF
B.LENGTH | CLEAR (]
ON/OFF
E.LENGTH | (] DONE { ]
VALUE
Q RETURN | (]
(2) AVG
]
N
AVE 1O 8 [0
OFF
128 | O 410
64 | 2 10
32 {0 O
16 |0 0
MORE 1/2 | —— MORE 2/2 | ——

A - 17
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A.1.6 GPIB
(1) LOCAL
LOCAL
il
)
SYSTEM | (]
CONTROL
TALKER | (O
LISTENER
O
GPIB | [} —
ADDRESS
O
O
d
R4611 | (O
PLOTTER |
0
H|
U
RETURN | (] —w
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A.1.7 INSTRUMENT STATE

(1) SAVE
SAVE .
_1 \[——___——Tl Lo L | ' N 1 |
save REG | (] ] save | (0 NAME | () —$ SELECT [ (]  sToRE | () NAME | (] —¢ | SELECT [(O E;EEGIIJ 0
- REG 1 | REG 1 LETTER PILE 1 " PILE 1 LETTER ,. P
' | BACK | () pURGE | (]
CLEAR REG TN SAVE NAME —e Back | (D sTeRE [ () NAME | (O —¢ _
- REG 2 - REG 2 - SPACE FILE 2 ' FILE 2 SPACE FILE 2.
| | cursoL | (] PURGE | [
STORE {— SAVE NAME [ (O —¢ curRsoL | sTORE | NAME | (] —¢ FURG
- REG 3 - REG 3 | ~ FILE 3 | FILE 3 ‘ — FILE 3
PURGE | O — | savE | O e | O — cursoL | 0 STORE | ) BAME | — CURS?&' U F?E%“i a
REG 4 REG 4 | — FILE 4 FILE 4
a 0 0 cLear | DEFINE [0 — || o CLEAR | (] O
NAME STORE - - NAME
0 NAME REG | [ — 0 0 e | 0 _} 0 0 uoRe | )
FILE FILE
INIT DISC [ (O — RETURN [T RETURN - | (] RETURN | () RETURN | (O RETURN | O - RETURN | (O RETURN | ]
INT?
YES | (] CLEAR | (] RAW ARRAY | (O
REG 1 ON/ORF
No | (O CLBAR | (O CORR COBF | (]
REG 2 | ON/OFF |
0 CLEAR {1 () BATA ARRAY |
REG 3 ON/OFF
0 CLEAR | O MEM ARRAY [ ()
REG 4 ON/OFR
0 0 q
0 a O
0 RETURN | (] RETURN | ()
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(2) RECALL

RECALL

u

1

RECALL
REG 1

RECALL
REG 2

RECALL
REG 3

RECALL
REG 4

RECALL
POWER OFF

o 0o o o o o o

LOAD FILE

LOAD
FILE 1

LOAD
FILE 2

LOAD
FILE 3

LOAD
FILE 4

¥ORE
FILE

RETURN —1
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(3) COPY

CoPY

]

*\_________1 |

AT
PLOTTER

Hp
PLOTTER

RETURN

&
pLoT | (O pLoTTER | (O -
~ TYPE
0 sizk & | —
LOCATION .
- 0 DEFINE | (3 ~——
PLOT
0 CONFIG | (O —
PLOT
0 EXECUTE | (3
0 ABORT | (O
0O RETURN | O
CH1 DATA | () DATA O
PEN No. ON/OFF
CHT MEM | (O MENORY | (]
PEN No, ON/OFR
cu2 pATA |0 MARKER | O
PEN No, ON/OFF
cng Mew | () scaLe | O
PEN No. ON/OFF
SCALE [ GRATICULE | (O
PEN No. ON/OFR
LABEL | (O RETURE | O -
PEN No,
RBTURN | ) MORE1/2 | O

RERLINE
ON/OFF

TEXT ALL

ON/DER

LABEL
ON/OFF

RETURN

MORE2/2

O

O

o 0o o o o o o

1 PICTURE
2 PICTURE

4 PICTURE

EXECUTE
ABORT

RETURN

0 0O O

(4) £

MKR POINT
ON/DQFF

DEBUG
MODE

0O 0o o o O

LEFT
UPFER

LEFT
LOWER

RIGHT
UPPER

RIGHT
LOWER
EXECUTE

ABORT

RETURN

o 8 8 0 0 g9 0O

LEBT

RIGHT

EXBCUTE -

0O O 0O g O

ABORT

O

ReTURN | ()

o o o o o o d
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1.1 How to Use This Manual

OUTLINE

The purpose of this programming manual is to describe the procedures for
controlling the R4611E Network Analyzer and external peripherals using the
analyzer's GPIB remote control and buit-in BASIC controller functions.

R4611E 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.

R4611E can be remote controlled by any of the following three methods.

C) Remote control by external controller

(:) Activation of built-in BASIC programming functions, and exchange data
with an external controller while controlling the analyzer.

(:) 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.

1 - 1* Jun 15/88
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2.1 Outline

REMOTE CONTROL BY GPIB EXTERNAL CONTRCLLER
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, R4611E retains the
TALKER and LISTENER functions.

CAUTION

When a BASIC program is run in TALKER/LISTENER mode, settings cannot
be made by GPIBR 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:

Functions

Source handshake function

Accept handshake function

Basic TALKER function, serial polling 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 functien, 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

GPIB Handling Procedures

When the LOCAL key is pressed and the GPIB address is selected, the
following soft key menu is displayed.

SYSTEM
CONTROL R4611E
TALKER/
LISTENER FROTTER

6PIB —
ADDRESS

e GPIB address is set when the R4611E 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 wvalid when in system controller mode.)

NOTE

e Do not specify the same address as the GPIB address for an external
controller and other connected devices.,

e The address specified here is the address for controlling R4611E by
using an external controller. The address for controlling R4611E by
built-in BASIC program is fixed at "31", '
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2.4 GPIB Input and Output Formats

2.4,.1 Outline

Q@ ©@ ® O 6

An external GPIB controller can be used to read setting conditions.
The method for reading these conditions involves input of "?" after
the R4611E GPIB setting code. If R4611E 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.

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 or 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 R4611E,

(2) OUTPUT 701; “AVERAGE?"
ENTER 70%1;3a

In a case where "AVERAGE" ON/OFF is to be confirmed,
the output is "1" if ON, and "Q0" if OFF,

Permissible Input Characters

Although ASCII characters are recognized by R4611E, all those apart
from the characters listed below are disregarded in normal operations
except label input mode.

Upper case alphabetic characters

Numer ic characters

Decimal point

+ or -

;, {comma)

-

{semi colon)

CR (carriage return) Recognized only as GPIB delimiter

2 - 4 Jun 15/88
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LF {line feed) Recognized only as GPIB delimiter
All leading zeros are disregarded. 000208640 - 208640

All lower case characters are disregarded.
STARTFrequencyiMHz » STARTFIMHZ

Numeric character inputs may include decimal point and exponential
expressions.

0 thru 9 Mantissa may include sign and up to 17 significant digits.

.+ -

E Exponential part may include sign and one or two
significant digits.

Input Formats

General Format

[Codel] [Additional code] [Datal {Unit] [Terminator]

[Code]

Basic R4611E mnemonics

[additional Code]

Designation used for switches gualifying basic mnemonic or to indicate
one of several types.

® ON/OFF
® Integer value which selects one of several types

[Datal

Data set in function specified by code

e Numeric value (ASCII)

Integer : 278 etc.

Real number: 278.0, -256,.8E+2 etc.
& Character string (ASCII)

string enclosed between double gquotation marks: "278" etc.

fUnit]

All data must have a unit.

2 -5 Jun 15/88
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®

[Terminator]

Any of the following four types can be specified.

(cr) (zr) + Eor
(LF)

Final byte + EOQOI

csssssasss Initial status type

Input Format Types

TYPE1: [Code] [Terminator]

TYPE2: [Code] [Additional code] {Terminator]

TYPE3: ([Code] [Data] [Unit] [Terminator]

TYPE4: Enguiry type: [Code][?]

Output Formats

Numeric Values {integers) in ASCII Code

Floating Decimal Point Numeric Values in ASCII Code

iD. 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, %, ©, etc,

GPIB Program Code Table

R4611E ic controlled by built-in BASIC program or external GPIB
controller using the following codes.

When controlling R4611E using BASIC in TALKER/LISTENER mode, No.31 is
used as shown in the following examples.
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OUTPUT 31; weses
ENTER 317 senes

For input or output to/from an 8-bit parallel port, No.32 is used as
shown below.

OUTPUT 32; ..ses
ENTER 32; «case

The method for reading the GPIB code table is outlined in Table 2-1.

The method for reading the GPIG program code table is outlined in
Table 2-2,

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} : [Codel[Additicnal code] [Terminator]
[d] [u] [tl: [Code][Datal[Unit][Terminator]
Additional code ON or OFF (ASCII)

Numeric wvalue (ASCII)
(ASCII)

Data (ASCIT}
Terminator GPIB terminator (CR, LF}

Response Response to enquiry about setting condition

format

1, 0: ON/QOFF or YES/NO
D : Data '
D - Numeric value
{ 1 contents
S .... Data on horizontal axis
: FORMAT valid in all modes
f .... Data on vertical axis
: FORMAT valid in all modes
i .... Data on vertical axis (AUX)
: FORMAT valid only when Smith or Polar
or when parameter conversion is ON
lce ... L[H] or C[F]
: FORMAT valid only when Smith
C .... Operation data

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.
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Table 2-2 GPIB Program Code (1/14)

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 CH!1 active [t] 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 PORTS AIN A [t] 1, O
PARAMETOR CONVRZ Z (Reflection) [t] 1, 0
CONVERS I0ON CONVRY Y (Reflection) [t] 1, 0
CONVOFF | OFF [tl 1, 0O
SETZ0 Z0 [d] [ul ft] D
- FORMAT =~ See section 3.3.6 of main instruction manual
for description of basic functions.
FORMAT LOGMAG Log Mag [t] 1, O
PHASE Phase [t] 1, 0
DELAY Delay [t] 1, 0
SRIX Smith (R+3jX) [t} 1, 0
SGJB Smith (G+iB} [t] 1, 0
POLAR Polar [t] t, O
LINMAG Lin Mag [t} 1, O
REAL Real it) 1, ©
IMAG Imag [t] 1, ©
UNWRAP Phase (=%, +x) (£] 1, 0

- GROUP DELAY APERTURE -

See section 3.3.6 of main instruction manual
for description of basic functions.

APERTURE APERTP Data Entry [a] [ul [%] D(%)
- SCALE REF. - See section 3.3.8 of main instruction manual
for description of basic functions.
SCALE AUTO Auto Scale [tl cee one
SDIV /Division (@1 [u] [t} D(r)
REFERENCE REFV Ref. Value [} [ul [tl] D(r)
REFP Ref. Position [d1 [ul [t] D(%)
REFL Ref, Line on/off [s] [Et] 1, 0
UP SCALE UPSCAL on/off sl [t} 1, 0
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NETWORK ANALYZER PROGRAMMING
INSTRUCTION MANUAL

2.4 GPIB Input and Output Formats

Table 2-2 GPIB Program Code (2/14)

Item Code Contents Descriptive format| Response format
- DISPLAY - See section 3.3.7 of main instruction manual
for description of basic functions.
CHANNEL DUAL Dual on/off [s] [t] 1, 0
SPLIT Split on/off [s1 [%t] 1, 0
GRATICULE GRAT Graticule [s] [t} 1, 0
on/off
CRT INTENS Intensity @y ful [tl D
DISPLAY DISPDATA | Data [t] 1, 0
DISPDM Data & Memory [t] 1, O
DTOM Data to Memory it] 1, O *2
DATA/MEM DISPDDM on/off [s1 [t] 1, 0 *6
LABEL LABEL LABEL [strings] [t] ves *8
- SOURCE - See section 3.3.1 of main instruction manual
for description of basic functions.
FREQUENCY STARTF Start freq. [a] {ul [t] D(s}
STOPF Stop freq. [d] ful] [t] D(s)
CENTERF Center freq. [d] [u} [t] D(s)
SPANF Span freq. [d] [u] [t} D(s)
OUTPUT PORTS PORT1 Cutput porti itl 1, O
OUTPUT LEVEL QUTLEV Output level [dl [u] [t] D{r)
FREQ.STEP FSTPA Freqg. step auto [t] 1, O
FSTPM Freg. step manual [t] 1, 0
STEP SIZE FRQOSTP Freq. step (dl [ul [t] D(s) *1
- SWEEP - See section 3.3.2 of main instruction manual
for description of basic functions.
TIME STIME Sweep time [d] [ul [t] D(t)
TYPE COUPLE Couple on/off [s] [t] 1, O
LINFREQ Lin freq. [t] 1, @
LOGFREQ Log freq. [t] 1, 0
oW cQ [tl] t, 0
LEVEL Level sweep [t} 1, 0
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2,4 GPIB Input and Output Formats

Table 2-2 GPIB Program Code (3/14)

Item Code Contents Descriptive format |Response format
PARTIAL PARTIAL on/off [s] [%] 1, 0
(VARIABLE)
USRSWP User sweep [al fvl [t] 1, 0
POINTS M1201P 1201 Points [t] 1, 0
M60 1P 601 Points [t] 1, 0
M301P 301 Points [t] 1, 0
M201P 201 Points [t} 1, 0
M101P 101 Points [t] 1, ©
M51P 51 Points it] 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 [t] 1, 0
EXTERN External ftl 1, 0
MODE CONT Continue [t] 1, 0
SINGLE Single [t] 1, O
SWPHLD Sweep HOLD [t] 1, 0
RESTART MEAS. Restart [e] cas *3

~ PARTIAL SWEEP DATA ENTRY -

See section 3.3.2 of main instruction manual

Stop freq.

for description of basic functions. *4
PARTIAL PSEGCL Segument clear [t] 1, 0
SWEEP DATA PSEG Segument No. [d] [ul {t] D *5
ENTRY PSTART Start freq. [dl [u]l [%] Di(s)
PSTOP [d] [u] [t] D(s)

- USER SWEEP DATA ENTRY

See section 3.3.2 of main instruction manual

for description of basic functions. *4
USER SWEEP USEGCL Segument clear [t] 1., 0
DATA ENTRY USEG Segument No. [d] f[ul [t} D *5
USTART Start freq. [d] [ul [t] D(s)
USTOP Stop fredq. [d] [u] [t} D(s)
UFREQ Freq. [@] ful [t] D(s)
UPOINT Point. [(dl [uw]l [t] D

- LEVEL SWEEP DATA ENTRY -

See section 3.3.2 of main instruction manual

for description of basic functions.

2 -
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2.4 GPIB Input and Output Formats

Table 2-2 GPIB Program Code {4/14)

Item Code Contents Descriptive format|Response format

LEVEL

SWEEP DATA STLEVEL Start level (@] [ul [t} D(r)
ENTRY SPLEVEL |Stop level [d] [ul [t] D(r)

OW FREQUENCY CWFREQ CW Freguency . [d] [ul [t] D(s}

- RECEIVER - See sections 3.3.3 and 3.3.4 of main
instruction manual for description of basic
functions.

IMPEDANCE AIS0A20 |AS50 2, 20 dB 1t} 1, 0

ATTENUATOR AI50A0 AS0 @, 0 dB [t] 1, 0
AL 1A20 A1 MQ, 20 dB [t] 1, 0
AT1A0 Al Ml, 0 dB Tt] 1, 0
RBW RBW 1KHZ 1 KHz [t] 1, O
RBW300HZ ! 300 Hz [t] 1, 0
RBWI1Q0HZ | 100 Hz [t] 1, O
RBW30HZ 30 Hz [t] 1, 0
RBW10HZ 10 Hz [t] 1, 0

CLEAR TRIP CLRTRIP Clear trip {t] s

- OW SWEEP DATA ENTRY -

W freq. CWF [dl ful [t} D(s)

- AVERAGE - See section 3.3.12 of main instruction
manual for description of basic functions.

AVERAGING AVERAGE off sl [t] 1, 0

AVR2 2 [t] 1, 0
AVR4 4 itl e 0
AVRB B {t] 1, 0
AVR16 16 [tl 1, 0
AVR32 32 [t] 1, 0
AVR64 64 {t] 1, 0
AVR128 128 [t] 1, 0

= CALIBRATION - See section 3.3.13 of main instruction
manual for description of basic functions.

CALIBRATION CORRECT Correction on/off [s] [t] 1, 0 *7

tPORT FULL CAL|OPEN Open [t} ree sus ¥12

SHORT Short [t] ves cea *¥12
CLEAR Clear [t] eee sea

2-1
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INSTRUCTION MANUAL

2.4 GPIB Input and Output Formats

Table 2-2 GPIB Program Code (5/14)

Item Code Contents Descriptive format| Response format
DONE Done [t] ere see ¥12
LOAD Load ftl] een eas ¥12
NORM Normalize on/off [s} [t} 1, 0
ELECTRICAL LENGTH on/off s8] [t] t, O
LENGTH LENGVAL | Value [a] ful [t] D(1)
- MKR/D MER - See section 3.3.9 of main instruction manual
for description of basic functions.
MARKER NUMBER | MKR1A Marker # 1 [a] [ul [t] D(s,r,i,1lc) *30
MKR2A Marker # 2 [A] [ul {t] D(s,r,i,lc) *30
MKR3A Marker # 3 [d]1 [u] [t] D(s,r,i,1lc) *30
MKR4A Marker # 4 [dl [u] [t] D(s,r,i,1c}y *30
MKRSHA Marker # 5 1daj [(ul] [t] D(s,r,i,1lc) *30
MEKRGA Marker # 6 [d] [ul [t] D{s,r,i,1c) *30
MKR7A Marker # 7 [d1 [u]l [%] Dis,r,i,1c) *30
MKRSBA Marker # 8 [@d)] [ul [tl D{s,r,i,lc) *30
MKROA Marker # 9 [d] [ul [%] D{s,r,i,1Ic) *30
MEKR10A Marker #10 id] [u] [t] D(s,r,i.1lc) *30
MARKER OFF MKRACF | Marker all off [t] 1, 0O
MKROFF Active marker off [t] cew euw
MKR10F Marker # 1 off (t) 1, 0
MKR20F Marker # 2 off [£] 1, 0
MKR3(OF Marker # 3 off {t] 1, 0
MKR40F Marker # 4 off (tl 1, 0
MKRS0F Marker # 5 off [t 1, 0
MKRGOF Marker # 6 off [t) 1, O
MKR70F Marker # 7 off ft] i, 0
MKR80OF Marker $ 8 off ft] 1, O
MKRYQF Marker # 9 off [£]) 1, 0
MER100F Marker #10 off [t] 1, 0
MARKER TO MEM | MKRATOM All to memory {t] ees ses ¥13
MKRTOM Active marker [t] eee +ss ¥13
to data
- MKR/D MKR - See section 3.3.9 of main instruction manual
for description of basic functions.
MARKER TO DATA|MKRATOD All to data [t] sen eae
MKRTOD Active marker [t] wae o

to data

2 - 12
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2.4 GPIB Input and Output Formats

Table 2-2 GPIB Program Code .{6/14)

Item Code Contents Descriptive format|Response format
COMPENSATE MKRCMP Compensate [t] 1, 0
MKRUCMP | Uncompensate it] 1, O
COUPLE MERCOUP |Coupled [£] 1. 0
MEKRUCOUP | Uncoupled [t] 1, 0
SMITH MEKR SMERLIN Lin marker [t] 1, 0
SMKRLOG Log marker [t} 1., 0
SMKRRI Re/Im marker [t] 1, 0
SMKRRX R+jX marker [t] 1, 0
SMKRGB G+jB marker ft] 1, 0
POLAR MKR PMKRLIN Lin marker [t] 1, 0
PMERLOG Log marker [t] 1, 0
PMKRRI Re/Im marker [t} 1, 0
IMPEDANCE ZYMKDFLT i(Default marker [tl 1, 0
MARKER ZYMKLIN |Lin marker [tl 1, 0
ZYMKRI Re/Im marker it] 1, 0
ZYMKLC LC on/off [S] [t} T, O
Smith Marker MKRZ 050 smith MKR Z0=50 [t] 1, O
impedance 20 | MKRZ075 smith MKR ZO=75 ft] 1, 0
REFERENCE DMERC REF = MKR [£), 14} [ul (t] 1, 0
DMKRR REF = REF.POSN [t1, [d] [u] [t] 1, 0
DMKRA Active marker (], [4) [ul [t} 1, 0 *14
DMKRF REF = FIXED.MEKR ftl, 1dl [u] [t] 1, 0 *15
MODE OFF DMKROF mode off [t] 1, 0
FIXED MKR FMKRS Stimulus value ([t} 1, 0 *16
FMKRV Value [d] [u]l 1t] D{r) *16
MKRFIX FIXED.MX [t] ves sas *16
ACT.M POSN.
RIPPLE DRIPPL1 ripple 1 [t] D(r) *17 18
DRIPPL2 ripple 2 [t] D{r} *17 18
DLTX X [dl [u] It] D(s)
DLTY v {dl [u] [t} D(r)
DMAXMIN max-min [t] D(r) *17 18
DRIPOFF off [t} 1, 0

2 - 13
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NETWORK ANALYZER PROGRAMMING
INSTRUCTION MANUAL

" 2.4 GPIB Input and Cutput Formats

Table 2-2 GPIB Program Code (7/14)

Item Code Contents Descriptive format| Response format
- MEKR/D MKR - See section 3.3.9 of main instruction manual
for description of basic functions.
A'S OFFSET DMKR10 Multi MKR A [£1, [(al [ul it} 1, @ *19
DMKR20 Multi MKRA [€£1, [d] [ul]l [t] 1, 0 *19
DMKR30 Multi MER A [t1, [d] [ul [t} 1, 0 *19
DMKR4 0 Multi MKR A [tl, [d] [ul [t] 1, 0 *19
DMKR50 Multi MKR A [tl, [d]1 [u] [t] 1, 0 *19
DMKR60 Multi MKR A [£ti, [Ad]l [ul] [t] 1, 0 *19
DMKR70 Multi MEKR A [t], [d] Tul [t] 1, 0 *19
DMKRE0 Multi MER A (t]1, 141 [ul {t] t, 0 *18
DMKR90 Multi MER A [tl, [d] [ul [t] 1, 0 *12
DMER100 Multi MER A [t], [A] {ul [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,1c)*24,31
MINSRCH | Min search [tl D(s,r,i,1c)*24,31
SRCHOFF Search off [£] ces we=
IMAXSRC Next max SRCH [t} D(s,r,i,1c)%24,31
IMINSRC | Next min SRCH [t1 D{s,r,i,lc)*24,31
TARGET TREFMA X ARef .=max {t] 1, 0 *16
TREFREF | ARef.=Ref [t] 1, 0 *16
TREFACT ARef.,=Act MKR {t] 1, 0 *16
TREFCNT ARef.=C.F. [t] 1, 0 *16
T3DB -3 4B [t} D(s,r,s,s) *29,16
TE&DE ~6 dB [t] D{s,r,s,8) *29,16
T60DB -60 4B [t] Dis,r,s,s) *29,16
T ¥DB -X 4B [dl [ul [t} D{s,r,s,s8) *29,16
TLEFT Left Search ft] D(s,r) *t6
TRIGHT Right Search ftl D(s,r) *16
TIN ¥ dB down IN [tl 1, 0 *16
TOUT X dB down OQUT t] 1, 0 *16
FILTER FLTANA on/off [s] [t] 1, 0 *16
ANALYSIS
PHASE MKR ZRPSRCH Zero phase search [t] Di(s,r) *21
TREFZRP | ARef.=Zero search {t) 1, 0 *21
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2.4 GPIB Input and Output Formats

Table 2-2 GPIB Program Code (8/14)

Item Code Contents Descriptive format| Response format
T3DEG +39 [t) D(s,r) *21
T6DEG +6° [t] D(s,r) *21
TXDEG +x° {d1 [ul [t} D(s,r) *21
— MARKER SEARCH - See section 3.3.10 of main instruction
manual for description of basic functions.
PART ANALYSIS | MKRPART Part analysis is] [t} 1, 0 *18
TRACKING MKRTRAC Tracking [5] ft] 1, 0
- MKR + - See section 3.3.11 of main instruction
manual for descripticn of basic functions.
MKR - MKRREF MKR -+ Ref. value [t] ces eus
MERCENT MKR - Center F. [t] ese osa *¥22
MKRSTAR MKR — Start F. [tl cea eae ¥22
MKRSTOP | MKR — Stop F. [t} ces ses ¥22
MKRSPAN | MKR - Span F. {t] cen aes ¥22
MKRCSCL MKR - Center scale | [t] ves was
MARKER to MKR1TM MER # 1 to mem itl 1, 0 *13
MEMORY MKR2TM MKR # 2 to mem [t} 1, 0 %13
MKR3TM MKR # 3 to mem [t] 1, 0 *13
MKR4TM MKR § 4 to mem [t] 1, 0 *¥13
MKRS5TM MKR # 5 to mem [tl 1, 0 *i3
MKR6TM MKR 4 6 to mem it] 1, 0 *13
MKR7TM MKR # 7 to mem ft] 1, 0 *13
MKR8TM MKR # 8 to mem [tl 1, 0 %13
MKR9TM MER # 9 to mem {t] 1, 0 *13
MKR10TM MEKR #10 to mem [t] 1, 0 *13
MARKER to DATA;MKRI1TD MKR # 1 to data [t} 1, 0
MEKR2TD MEKR # 2 to data [t] 1, ©
MKR3TD MEKR # 3 to data [tl 1, 0
MKRATD MKR # 4 to data [t] 1, 0
MKRS5TD MKR # 5 to data [£] 1, 0
MEKR6TD MKR # 6 toc data [t] 1, 0
MKR7TD MEKR # 7 to data [tl 1, 0
MKRSBTD MKR # 8 to data [t] 1, 0
MEKR9TD MKR # 9 to data [tl 1, O
MEKR10TD MKR #10 to data [tl 1, 0
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Table 2-2 GPIB Program Code (9/14)

Item Code Contents Descriptive format| Response format

- AUTO ZOOM -
AUTO ZOOM AUTOZOCM | AUTO ZOOM [t] ves ¥27 *23

ATZMSPAN| AUTO ZOOM SPAN [d] [u] [t] D{s)
- Entry -
NUMERAL 0 0

1 1

2 2

3 3

4 4

6 6

7 7

9 9

+ +

EXp EXP on ENT
STEP STPUP t

STPDN I

FU &

Cu ®)

FD B

CD (@
BACKSPACE BS
ENTRY OFF EQFF
UNITS MHZ MHz

KHZ KHz

HZ Hz

DEG Q

DP dBm

DM dBm

DB dB

METER m

M cm

SEC sec

MSEC msec
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2.4 GPIB Input and Output Formats

Table 2-2 GPIB Program Code {(10/14)

Item Code Contents Déscriptive format| Response format

USEC usec
NSEC nsec
VOLT v
MV mv
uv uv
NV nV
UNIT Unit
DIV Div
PER,% %

DELIMITER DLO [t] cee sas
DL1 [t] vee waw
DL2 [t] ses aae
DL3 [t] cre ses

IDENTIFICATION| IDNT Identification [tl Strings *1

INSTRUMENT IP Instrument Preset [£] ves wes ¥28

PRESET '
- PLOTTER - See section 4.3 of main instruction manual
for description of basic functions.
GPIB address ADDRPLOT |Plotter GPIB [@]1 [u] (t] D
address

Plotter entry | PLT1PICT |Full size [t] 1, 0
PLT2PICT !Half size [t] 1, 0
PLTAPICT |Quarter size [t] 1, 0
PLTE XEC Execute [tl nee s
PLTARORT [Abort [£] cas san
PLTZ2LEFT |Half (LEPT) [t] 1, 0
PLT2RIGHT |Half (RIGHT) [t] 1, 0
PLTALUP |Quarter (L,Up) [t] te O
PLT4LLOW |Quarter (L,Lo) [t] 1, 0
PLT4RUP |Quarter (R,Up} [t] 1, 0
PLT4RLOW |Quarter (R,Lo) [t] i, 0
PLTDATA 1(Data on/off {81 [t] 1, 0
PLTMEM Memory on/off [8] [t} 1, 0O
PLTMKR Marker on/off [s] [t] 1, 0
PLTSCALE |Scale on/off [8] [t} 1, 0
PLTGRAT |Scaletype on/off [s)] [t] 1, 0
PLTREFLN [Ref.line on/off [s] [t] 1, 0

2 -7
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2.4 GPIB Input and Output Formats

Table 2-2 GPIB Program Code (11/14)

Item Code Contents Descriptive format; Response format
PLTTEXT |Text all on/off (s] [t] . 0
PLTLABEL | Label on/off s} [t} 1, 0

PLTD1PEN | PEN select CH1 datal[d] [ul [t] D
PLTM1PEN | PEN select CH?1 mem | [d] [u] [t] D
PLTD2PEN | PEN select CHZ2 data|[d] [u] [t] D
PLT™2PEN | PEN select CH2 mem | {d] [ul [¢t] D
PLTSCLPEN| PEN select scale [dl [u)]l [t] D
PLTLBLPEN| PEN select label [d] [ul [t] D
PLTAT PLOTTER type (AT) [t] 1, ©
PLTHP PLOTTER type (HP) [t 1, 0
- SAVE/RECALL - See section 4.1 of main instruction manual
for description of basic functions.
SAVE/RECALL SAVEREG1 |Data save to regil [t] cae auw
SAVEREG2 |Data save to regl [t] cee sun
SAVEREG3 | Data save to reg3 [t] cee Ewa
SAVEREG4 | Data save to regd it] eees eas
RECLREG1T |Data recall to regl|[t] i, 0
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 {t] 1, 0
CLRREG1 Clear regt [t] ces ase
CLRREG2 Clear reg2 it] ses saa
CLRREG3 Clear reg3 it] cee one
CLRREG4 Clear reqgd [t] ces sus
~ SAVE/RECALL(FILE) - See section 4.1 of main instruction manual
for description of basic functions.
LOAD FILE LDFILE [OAD FILE [strings] [t] eee oo+ *8 %26
STORE FILE STFILE1 STORE FILE [strings] [t] ere 2e. ¥B *26
PURGE PURGE Purge [strings] [t] evs sua *B *326
INITIALIZE INITIAL Initialize [t]
- BRQ -
SROE SRQ enable ftl 1, 0
SROD SRQO disable [t] 1, 0
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2.4 GPIB Input and Qutput Formats

Table 2-2 GPIB Program Code (12/14)

Item Code Contents Descriptive format]|Response format
- REAL TIME CLOCK - See section 3.3.7 of main instruction manual
for description of basic functions.
REAL TIME RTC30ADJ { 30sec ADJUST ftl eae saw
CLOCK YEAR YEAR [d] [u]l [t} D *25
MONTH MONTH [al f[ul [t} D *25
DAY DAY [a] [u}l [t] D *25
WEEK WEEK [dl [ul [t] D *25
HOUR HOUR [dl [ul [t} D *25
MINUTE MINUTE [d] [u] ft] 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} t, 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 isl [t} 1, 0

2 - 19 Apr 21/89




R461T1E
NETWORK ANALYZER PROGRAMMING
INSTRUCTION MANUAL

2.4 GPIB Input and Outpui Formats

Table 2-2 GPIB Program Code (13/14)

GPIB code Contents
- TRACE DATA (QUTPUT) -
OT1DRAT CH1 input meas and raw data following AVG
OT1MRAT CH!1 mem raw data Y
OT2DRAT CH2 input meas and raw data following AVG
OT2MRAT CH2 mem raw data ¥
OT1CORDI CH1 directional error coefficient A
OT 1CORSO CH1 source match error coefficient a
OT1CORTR CH)] tracking error coefficient A
OT1CORNR CH1 normalized averaging data
OT2CORDI CH2 directional error coefficient A
QT2CORSO CH2 source match error coefficient A
OT2CORTR CHZ2 tracking error coefficient b
OT2CORNR CH2 normalized averaging data
OT1CORED CH1 data after error correction
QT2CORED CH2 data after error correction
OT1NORED CH1 data after data/mem operation
OT2NORED CH2 data after data/mem operation
OT1DFOR CH! data after formatting
OT1MFOR CH1 mem after formatting #
OT2DROR CH2 data after formatting
OTZMFOR CHZ mem after formatting "
-~ TRACE DATA (INPUT) -
IN1DRAT CH1 input meas and raw data following AVG
INTMRAT CH1 mem raw data b4
IN2DRAT CH2 input meas and raw data following AVG
IN2MRAT CH2 mem raw data Y
IN1CORDI CH1 directional error coefficient A
IN1CORSO CH1 source match error coefficient A
IN1CORTR CH1 tracking error coefficient A
INZCORDI CH2 directional error coefficient A
IN2CORSO CH2 source match error coefficient A
IN2CORTR CH2 tracking error coefficient A
IN1CORDNR CH1 normalized averaging data A
IN2CORDNR CH2 normalized averaging data Fa
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2.4 GPIB Input and Output Formats

Table 2-2 GPIB Program Code (14/14)

GPIB code Contents
IN1CORED CH1 data after error correction
INZCORED CH2 data after error correction
IN1NORED CH1 data after data/mem operation
INZ2NORED CH2 data after data/mem operation
INTDFOR CHY data after formatting
IN1MFOR CH1 mem after formatting e
IN2DROR CH2 data after formatting
INZMFOR CH2 mem after formatting P
*1 : Response given as character string.
*2 : Response of 1 if MEM already stored, but 0 if not.
*3 : Sweep from beginning.
*4 ; Partial sweep on/off is selected in type column.
*5 : Response of latest setting
*6 : ON not possible if MEM not stored.
*7 : ON not possible if OPEN, SHORT, LOAD, or DONE not run.
*8 : Append character string after GPIR 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 - Freq. when sweep type is LINFRQ
*23: MRK » level when sweep type is level sweep
*¥24: WNo valid data is returned if search command is not executed.
*25: Always insert a wait of at least 1 second after executing this
conmand.
*26: Always insert a sufficient wait period to ensure end of floppy
disk access after executing this command.
*27: HNot 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.
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*28: 1Insert a walt of 5-second after executing IP.

#29: When FLTANA is OFF, D(s,r,s,s,) ... (BW,Loss, Aflu AER) is
returned,
When FLTANA is ON, D(s,r,s,s,s,c,¢,) ... (BW,Loss,cf,Lf,Rf,Q,
sf,) is returned.

%*30: For MERIA? to MKR10A?, the number of data items which returned
depending on the measuring condition at that time is different.

FORMAT SMITH POLAR When other
than SMITH
SMITH MKR LIN MER R+3iX and POLAR
Parameter LOG MKR G+iB
conversion Re/Im MKR
OFF D(s,t,1i) D{s,r,i,lc) | D(s,r,1i) D(s,r)
DEFAULT MRT D{s,r,i) D(s,r,i} D(s,r)
ON
LIN MKR L or C OFF D{s,r,i) D{s,r,1i) D(s,r,i}
Re/Im MER| L or C ON D(s,r,i,1lc) D(s,r,i.le)] D(s,r,i,lc)

However, when the marker of specified No. is the active marker
and alsoc in MODE, the data for lc is not returned.

*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 AMODE, 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 ON.

o> X

e 0
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2.5 Service Request

The status register is outlined in Figure 2-1 below.

SRQ

Channel |Channel
1 2 PLOT SWEEP
RSY AVERAGE JAVERAGE | 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 Fregquencies, and Maximum Value of
Difference Between Adjacent Inflection Points

To run this program, set the GPIB address to 11 with R4611E in TALKER/

LISTENER mode.

<HP200 Series>

100
110 % SAMPLE PROGRAM
120 !
130 OCUTPUT 711; "CH1 ARIN LOGMAG"
140 OUTPUT 711; "SPANF 12 MHZ"
150 OUTPUT 711; "CENTERF 57 MHZ"
160 OUTPUT 71171; “SDIV 10 DB" ! 8ET PER DIVISION
170 OUTPUT 711; "REFV 0 DR" y SET REF LEVEL
180 OQUTPUT 711; "REFP 100 PER" ! SET REF POSITION
190 OUTPUT 711; "OUTLEV ¢ DB" ! SET OUTPUT LEVEL
200 OUTPUT 711; "AIS0A0 RBW1KHzZ" ! ATT/IMP & BAND WIDTH
210 OUTPUT 711; "M301p" ! RESOLUTICN 301 POINT
220 OQUTPUT 711; “MKRCMPON" ! MARKER COMPENSATE MODE ON
230 OUTPUT 71%11; "LINFREQ" ! LINEAR SWEEP
240 OUTPUT 711; "MEKR1A 53 MHZ" ! MAREER 1 ON
250 OUTPUT 711; "DMKRC" ! CHILD MARKER ON
260 OUTPUT 711; "MKR1A 9 MHZ" ! DELTA QFFSET
270 OQUTPUT 711; "DLTX 49 MHZ" ! DELTA X
280 OUTPUT 711; “DLTY 0.01 pB" ! DELTA Y
290 OQUTPUT 711;:; "DRIPPLI" ! RIPPLE 1 RUN
300 OUTPUT 711; "DRIPPL12"
310 ENTER 711;Ripli ! READ RIPPLE 1
320 O©OUTPUT 711; "DRIPPLZ" ! RIPPLE 2 RUN
330 OUTPUT 711; "DRIPPL2?"
340 ENTER 711:;Ripl2 ! READ RIPPLE 2
350 PRINT Ripli1,Ripl2
360 END
2 - 24 Jun 15/88




R4611E
NETWORK ANALYZER PROGRAMMING
INSTRUCTION MANUAL

2.6 Program Examples

<Commentary>
Address Contents

130 Channel 1 INPUT A/R LOGMAG
140 SPAN 12MHZ
150 CENTER 57MHZ
160 /DIV Set to 10 4B
170 REF LEVEL Set to 0 4B
180 REF Position Set to 100%
1920 OUTPUT LEVEL Set to 0 4B
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
ggg ) Set point A
260 Set (plus B point) OFFSET 9 MHz at point A
270 Differential coefficient (AX)
g?g ) Read RIPPLE1 from R461711E
320 Compute RIPPLEZ (R3)
gjg ) Read RIPPLE2 from R4611E
350 Display
360 End

J

3l 33 57 60
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2.6.2 Trace Data Input/Output

¢ TRACE DATA (INPUT}

To run this program, set the GPIBE address to 11 with R4611E in

TALKER/LISTENER mode.

<HP20Q Series>

100 DIM R{600)
110 Add=711
120 OUTPUT Add; "M601P"
130 OUTPUT Add; "INIDFOR"
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 6071 points
130 Request input of TRACE DATA
140 Loop for the number of points
150 Data output to R4611E (real number)
160 Data output to R4611E (imaginary number: dummy output when not
reguired)
170 .
180 End of data output to R4611E
190 End
Note: TRACE DATA input is inserted in real/imaginary number sequence
at each point.
W
Real Imzginary| Real Imaginary (( Real) Imaginary| Real Imaginary
number (number number |number neeber | numher number |number
N
Point 1 Point 2 Point count-l Point count

2 - 26
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@ Data in excess of the R4611E measurement points is disregarded.
For example, if R4611E measurement points are set to 601 and data
consisting of 602 or more points is sent to R4611E, the excess

points are disregarded.

e The "TREND" in line 180 must always be inserted when the transfer

is completed.

« TRACE DATA (OUTPUT)

<HP20

To run this program, set the GPIB address to 11 with R4611E in

TALKER/LISTENER mode.

0 Series>

100
110
120
130
140
150
160
170
180
190

DIM R(1200)

Add=711

OUTPUT Add; "OTI1DFOR"
ENTER Add;Po

FOR I=0 TO Po-1

ENTER Add;R(I)

ENTER Add;Imag

NEXT I

PRINT R(*)

END

<Commentary >

Addre

se Contents

100
110
120
130
140
150
160
170
180
190

Array declaration

GPIB address setting

Request output of TRACE DATA
Enter the number of points
Loop for the number of points
Data input {(real number)

Output
End

Data input (imaginary number: dummy output when not required)

2 - 27
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Note: TRACE DATA output consists of output of the initial point,
then output in real/imaginary number seguence at each point.

AR
Real Imaginary| Real Imaginary Real Imaginary| Real Imaginary
number number number Jjnumber number |number number | pupber
NN
Point 1 Point 2 Point count-l Point count
Output sequence to R4611E
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 1% with R4611E in
TALKER/LISTENER mode.

<HP200 Series>

10 QUTPUT 711; "SRQE" R4611E SRQ ENABLE
20 ON INTR 7 GOTO 100

30 ENABLE INTR 7;2

40 ! IOOP 100P
50 GOTO 40 LOOP
100 ! SWEEP END SWEEP END

110 S=SPOLL(711)

120 IF 8 <> 65 THEN GOTO 199
130 QUTPUT 711; "MAXSRCH?"
140 ENTER 711;S,R,I,LC

150 PRINT R

199 GOTO 30

SERIAL POLL
SWEEP ERND ?
YES MAX SEARCH
GET DATA

PRINT LABEL

G A= S S Bw ¥m Am W

200 END
<Commentary>
Address Contents
10 R4611E sweep end SRQ output designation
20 Branch to line number 100 when SRQ arrives
30 Interrupt enable
40 }
50 Loop
100
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Address Contents

110 Serial poll

120 Go to 199 if pot sweep end

130 MAX SEARCH

140 Input of measurement data from R4611E
150 Print label

199 GOTO 30

200 END

2.6.4 Starting BASIC from External Controller

While R4611E is in TALKER/LISTENER mode, BASIC commands can be
executed from the external controller.

"@BASIC command”

Bppending @ to the beginning enables BASIC commands inside R4611E 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 R4611E floppy disk under file names "FILE 17,
"FILE 2", "FILE 3", and "FILE 4". Then when program example 1 is
generated and executed by external controller, programs in R4611E are
loaded and run one after another.

Note: ® To run these programs, set the GPIB address to 11 with R4611E
in TALKER/LISTENER mode.
e The R4611E built-in BASIC REQUEST command has been included to
inform the external controller when execution is completed.
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Program example 1

<HP200 Series>

100 DIM A$(3) [6] , L$[20)
110 F=4

115  E=0

120 ON INTR 7 GOSUB 1000
130 A$(0)="FILE 1"

140 Ag$(1)}="FILE 2"

150  A$(2)="FILE_3"

160  A$(3)="FILE 4"

200 FOR I=0 TO F-1

210  L$="@LOAD "&CHR$ (34) &A% (I)&CHRS (34)
220 OUTPUT 711:L%

230  WAIT 5

240 OQUTPUT 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 S=65 THEN
1030 BEEP

1040 E=1

1050 END IF
1060 RETURN

1670 END

® R4611E BASIC

<FILE 1>

100 FOR I=1 TO 24
110 PRINT 1

120 NEXT I

130 REQUEST 64+1

2 - 30
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<Commentary>
Address Contents
100 Loop 24 times
110 Display I
120
130 REQUEST to HOST
<FILE 2>
100 FOR I=1 TO 24
110 PRINT I*2
120 HNEXT I
130 REQUEST 64+1
<Commentary >
Address Contents
160 Loop 24 times
110 Display I*2
120
130 REQUEST to HOST
<FILE 3>
100 FOR I=24 TO 1 STEP -1
110 PRINT 1
120 NEXT I
130 REQUEST 64+1
<Commentary >
Address antents
100 Loop 24 times (minus steps)
110 Display I
120
130 REQUEST to HOST

2 - 3
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<FILE 4>

100 FOR I=24 TO 1 STEP -1

110 PRINT "ADVANTEST R4611E NETWORK ANALYZER"

120 NEKT I

130 REQUEST 64+1

<Commentary >

Address Contents
100 Loop 24 times (minus steps)
110 Display ADVANTEST R4611E 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 R4611E in

TALKER/LESTENER mode.

<HP200 Series>

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

OUTPUT 711; "EDITOFF
OUTPUT 711; "“LOGMAG"

n

OUTPUT 711; "“CENTERF100MHZ "
OUTPUT 711; "SPANFi10MHZ"

OQUTPUT 711; "AUTO"
QUTPUT 711; "CENTERF
ENTER 711;CE

QUTPUT 711; “SPANF 2"

ENTER 711;5f

OUTPUT 711; "MAXSRCH
OUTBUT 711; "MAXSRCH
ENTER 711;F,L,D1,D2
PRINT "Center freq.=

PRINT "Span freq.=
PRINT "MAY Level =
END

an

an

] . Cf
" ’ sf
[} ’ L
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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
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
256

When using R4611E built-in BASIC

{(When the built-in BASIC is used, R4611E itself can be controlled
specifying OUTPUT and ENTER address as 31.)

100 OUTPUT 31; "EDITOFF "
110 OUTPUT 31; "LOGMAG"

120 OUTPUT 31; "CENTERF100MHZ "
130 OUTPUT 31; "“SPANF10MHZ"
140 - OUTPUT 31; "AUTO"

150 OQUTPUT 31; "CENTERF 2"
160 ENTER 31;Cf

170 OUTPUT 31; “"SPANF 2"
180 ENTER 31;Sf

190 OUTPUT 31; “MAXSRCH "
200 OUTPUT 31; "MAXSRCH 2"
210 ENTER 31;F,L,D1,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 fregquency 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 fregquency width response
180 Substitute frequency width response in variable Sf
190 Search for maximum level
200 Reguest 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
1100
1200
1300
1400
1500
1600
1700
18060
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900

REM E BB e e TR SESERNSSIESRERT ARG RS G

REM SAMPLE PROGRAM FOR

REM XTAL FILTER

REM

REM sicevessssasvaseserncsnnersnncnce
REM FILTER I5 . . .

REM 21,4MHz BPF

REM saseevsnsncarsnsersssassansannnss
REM

REM

REM #** INITIALIZE R4611E ***

REM

QUTPUT 31; "CH1 AIN LOGMAG "

QUTPUT 31; "SDIV 10 DB"

OUTPUT 371; "REFV 0 DB "

OUTPUT 31; "REFF 100 PER"

QUTPUT 31; "REFLON PORT1"

OUTPUT 31; "OUTLEV 0 DB "

OUTPUT 31; "AI50a20 "

OUTPUT 31; "RBWIKHZ "

Continued to next page
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3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
4600
4700
4800
4900
5000
5100
5200
5200
5400
5500
5600
5700
5800
5900
6000
6100
6200
6300
6400
€500
6600
6700
6800
6900
7000
7100
7200
7300
7400
7500

OUTPUT 31; "FREE CONT M301P "
QUTPUT 31; “MKRCMP"

REM

REM #*%% [0QP TOQP #%**

REM

OUTPUT 31; “SPANF 25 KHZ"
QUTPUT 31; "CENTERF 21.4 MHZ"
REM

REM *** 1 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 IQSS ***

REM

LOSS=MAX (0,1200,0)

MAXP=PMAX (0,1200,0)

PRINT "LOSS" ,10sSs, "dB"

REM

REM *** GET RIPPLE ***

REM

RIPPLE=RPLY (400,800,4,0.01,0)
PRINT "RIPPLE ",RIPPLE, "dB"
REM

REM *** GET BW (3dB)} ***

REM .

BW3DB=BND (600,3,0)

PRINT "BW (34B)" ,BW3DB, "Hz"
REM

REM *** GET BW (400dB) **%
REM

BW40DB=BND (600,40,0)

PRINT "BW (404B) " ,BW40DB, "Hz"
REM

REM *** {1MHz DEVIATION LEVEL **%
REM

OUTPUT 31; "SPANF 2 MHZ"
QUTPUT 31; "SINGLE"

BUZZER 0 1500

2 - 35
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7600 LLEVEL=VALUE (0,0}

7700 RLEVEL=VALUE (1200,0}

7800 PRINT "iMHz DEV. LEVEL(dB)"
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
5 Initialization
4200
5000
c Measure insertion loss
5500
5600
< Ripple measurement
6000
6100
2 Measure 3 dB band width
6500
6600
e Measure 40 dB band width
7000
7100
< 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] <Coevsossssnssssana> [MOD] Done

1000 REM ®kkdkkkkhhkrdkhhdhkhhhhhhkkhhrhkhhhd

1010 REM **%* H*dkk
1020 REM *#% R4611E NETWORK ANALYZER ***
1030 REM **%* *kKk
1040 REM *** SEMI AUTO PROGRAM BY PIQ **%
1050 REM *%%% *& %k
1060 REM *kdkkbrhkhkhhhkhkkkkhhhhhddhhrhhrhdks
1070 REM

1080 CURSOR 0 18

1090 PRINT "**%* R4671E DEMO PROGRAM *%%"
1100 PRINT ""

1110 PRINT " * USE PIO DEMO SET"
1120 PRINT

7930 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 AIN LOGMAG"
1190 OUTPUT 31; "SDIV 10 DB"

1200 OUTPUT 31; "REFV 0 DB"

1210 OUTPUT 31; "REFP 100 PER"
1220 OUTPUT 31; "REFLON PORT1"
1230 QUTPUT 31; "OUTLEV 0 DB"

1240 OUTPUT 31; "BItA20"

1250 OUTPUT 31; “"AI1A20"

1260 OUTPUT 31; "RI50A2Q"

1270 OUTPUT 31; "RBW1KHZ"

1280 OUTPUT 31; "FREE CONT M301P"
1290 OQUTPUT 31; "MKRCMP"

1300 OUTPUT 31; "SPLITON"

1310 OUTPUT 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 ?"
1380 *LOOPTOP1

1390 ENTER 32;PIO

1400 IF PIO=1 THEN GOTO *MEAS1

Continued to 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 GOTQ *MEAS3

IF PIO=8 THEN GOTO *MEAS4
GOTO *LOOPTOP1

REM

REM

REM

REM --- NARROW BAND MEASURE =---
*MEAS1

CLS

QUTPUT 31; "SPANF 100 KHZ"
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" ,L0OSs, “dB"

REM

REM *** GET RIPPLE *#*%*

REM

RIPPLE=RPL1 (400,800,4,0.01,0)
PRINT "RIPPLE" ,RIPPLE, "dB"
REM

REM #*%% GET BW (83dB} ***%

REM

BW3DB=BND (600,3,0)

PRINT “BW (34B)" ,BW3DB, "Hz"
REM

REM *** GET BW (404B) ***

REM

BW40DB=BND (600,40,0)

PRINT "BW (404B)" ,BW4O0DB, "Hz"
GOTO *LOOPTOP

REM

T
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1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
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

CURSOR 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

CLS

OUTPUT 31; "SPANF 100 KHz"
OUTPUT 31; "PHASE"

REM

REM *** 1SWEEP **%

REM

CURSOR 0 19

CLS

REM

REM **% SCREEN INITIALIZE **%
REM

CURSOR 0 19

GOTO *LOOPTOP

REM

REM -—— DELAY MEASUREMENT ~—-
REM

*MEAS 4

CLS

OUTPUT 31; "SPANF 100 KHz"
OUTPUT 31; "DELAY"

BUZZER 0 3000

OUTPUT 31; "AUTO"

REM

REM *** 1 SWEEP ***
REM

CURSOR 0 19

BUZZER 0 2000
GOTC *LOOPTOP
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Commentary
Address Contents
1180
e Initialization
1330
1370
e Set measuring function by parallel I/0 input signal
1430
1480 Return to loop top and repeat measurement
< MEAS1 measurement
1840 On basis of narrow band frequency span
e {(Insertion loss, ripple, 3 dB hand width, 40 dB band width)
1860 MEAS2 measurement
é Measure levels of start and stop points on basis of wide
2000 band frequency span
2050 MEAS3 measurement
I 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 1
1040 OUTPUT 31; "CH1 LOGMAG"
1050 OUTPUT 31; "MKRCMP"

1060 OUTPUT 31; "SINGLE"

1070 OUTPUT 31; "STARTF 1.5MHZ"
1080 OUTPUT 31; "STOPF & MHZ"
1090 OUTPUT 31; "DUAL ON"

1100 OUTPUT 3%; "SPLIT ON"

1110 OQUTPUT 31; "COUPLE ON"
1120 OUTPUT 31; “CH2 DELAY"
1130 BUZZER 0 500

1140 OUTPUT 31; "SRQE"

1150
1160
1170
1180 BUZZER 4 100

1190 OUTPUT 31; "MEAS"
1200 ON ISRQ GOTO 1240
1210 ENABLE INTR

INITIALIZE

- 4 b=

MEASUREMENT

- e

1220 1
1230 GOTO 1220
1240 1

1250 Fr=FMIN (0,1200,0)
1260 F1=MIN (0,1200,0)

1270 F2=POINT!1 (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 (3.58e+406,0)
1340 Li=VALUE (Fi,0)

1350
1360
1370
1380 BUZZER 0 500

1390 F3=POINT1 (3.58e+406,1)
1400 D3=VALUE (F3,1)

1470 F3=POINT1 (4.08e+06,1)
1420 D4=VALUE (F4,1)

DELAY

Continued to next page
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1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610

- tm d-

CURSCR 0,3

Ni1=IMTUL1
N2=IMTUL1
N3=IMTUL1
N4=IMTUL1
N5=LMTUL1
N6=IMTUL1
N7=LMTUL1
N8=LMTUL1

GO/NOTO CHECK !!

[Fr,5.3025e+06,4.7975e+06]
[F1,-30,-200]

{L2,-5,-11]

[L3,5,~1.2]

[L.4,5,-1.2]

fLi,5,~11}

[D3,230,170]

[D4,330,0]

N=N1+N2+N3+N4+N5+N6+NT7+N8
IF N=0 THEN GOTO 1590
PRINT "NG !!™

GOTO 1180

PRINT "OK !1"

GOTO 1180

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 freguency measurement point
S specified by CHI

1340

1380 |[Measured value interrupt at frequency measurement point
¢ 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
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460

REM =r— e e e e e e e —
REM

REM ¥TAL EQUIVALENT CIRCUITM

REM

REM

REM PI-CIRCUIT-METHOD

REM

REM ————— e e e e
REM

REM

REM

REM

REM

REM

REM

REM

REM

SPAN1$ = "SPANF 1KHZ"

CENTER18 = "CENTER 71.97596430MHZ"

CLS : CURSOR 0 14

REM

REM =mmmm e e e e
REM

REM START

REM

REM mm— e e e e v e e e —
NA=31

CFLAG=0

OUTPUT NA: "COUPLE?"

ENTER NA;X

PRINT ] [ Il;x;" ] "

IF X=0 THEN QUTPUT 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 ~ {(-LOS8S/20)-1)
AA=1+0.50878* (RR/12.5)

Continued to next page
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470 BB=2*0.50878* (RR/12.5)

480  CC=FR*PI*2% ¥DEG

490 DD=180*DF3

500 Q=(AA/BB)* (CC/DD)

510 C1=1/(2*PI*FS*RP*Q)

520 L=1/{(2*%PI*FS) 2*C1)}

530 PRINT "***%* RA4611E DEMO (XTAL)  **%*"
540 PRINT "LOSS{dB) " ,-LOSS

550 PRINT "Fs (Hz) v ,FS

560 PRINT "Fr (Hz} v ,FR

570 PRINT "dF (Hz) " ,DF3

580 PRINT

590 PRINT "Q " ,0

600 PRINT "Rr (ohm) " ,RR

610 PRINT "C1 (pF) " L,Ci*ile+i2
620 PRINT "L (mH) v ,L*1000

630  PRINT “eoom e m e "
640  GOTO *MEAS2

650 REM

660 REM *** MEASUREMENT **%*
670 REM

680 *MEAS

690 QUTPUT NA; "DUALON"
700 OUTPUT NA; "SPLITOFF"
710 FOR CH=1 TO 2

720 IF CH=t THEN GOTO 750
730 OUTPUT NA; "CH2"

740 GOTO *EX1

750 CUTPUT NA; "CH1"

760 *EX]

770 OUTPUT NA;SPAN1S

780 QOUTPUT NA;CENTER1$

790 QUTPUT NA; "AIN"

800 QUTPUT NA; "PORT1"

810 OUTPUT NA; "AI50A0"
840 QUTPUT NA; "RBW30HZ"
850 OUTPUT NA; "MKRCMP"
860 OUTPUT NA; "STIME 0.1 SEC"
870 OUTPUT NA; "M101P"

880 OQUTPUT NA; "FREE CONT"

890 NEXT CH

900 OUTPUT NA; "CH1 LOGMAG"
910 OUTPUT NA; "REFV 0 DB"
920 QUTPUT 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
1070
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

OUTPUT NA; "CH2 PHASE"
OUTPUT NA; “REFV 0 DEG"
OUTPUT NA; "REFP 50 PER"
QUTPUT NA; "SINGLE"

REM

REM *%%* CALIBRATION ***

REM

*CAL

IF CFLAG=0 THEN GOTO *MEASZ
OUTPUT NA; "CH1 NORMOFF"
OUTPUT NA; "“CH2 NORMOFF"
CLsS

BEEP

PRINT " >> CONNECT [THRU] "
INPUT "& PRESS [RETURN] KEY" ,0%
PRINT "Calibration.:secsecss”
BUZZER 0 3000

OUTPUT NA; “CH1 NORMON"
QUTPUT NA; "CHZ2 NORMON"
PRINT "CAL done."

BEEP

PRINT * >> CONNECT [DUT]
INPUT "& PRESS [RETURN] KEY" ,08$
PRINT "MEASURING START "
REM

REM #**#* MEASURE START ***
REM )

*MEAS 2

OUTPUT NA; "SRQE"

OUTPUT NA; "MEAS"

ON ISRQ GOTO 1260

ENABLE INTR

GOTO 1240

REM

REM *** GET MAG DATA ***
REM

QUTPUT NA; "CH1 "

LOSs=MAX {(0,1200,0)
FSs=FMAX (0,1200,0)

REM

REM *** GET PHASE DATA **%*
REM

QUTPUT NA; "CH2"

OUTPUT NA; "ZRPSRCH"
QUTPUT NA; "MKRI1AZ?"

ENTER NA;FR

Continued to next page
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1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490

OUTPUT NA; “TREFZRP"
OUTPUT NA; "T3DEG"
OUTPUT NA; "T3DEG2"
ENTER NA;DF3

REM

REM

CLS

GOTO *CALUC

REM

REM

END

< Commentary >

Address

Contents

180
I
190
200
290
I
320
350
e
370
3%0
420
440
é
520
530
<
630
650
<
660
680
é
700
710
c
750
770
c
960

1 kHz

Switch marker couple ON

Jump to initialization routine

Calculate ¥'TAL element constants

R4611E initialization

Various setting conditions

Clear screen, and decide on cursor position

Select whether CAL is required or not (0 or 1)

Display result of X'TAL element calculation

Set center frequency to 11.97596430 MHz, and span width to

X' TAL element constants calculation and display of result

Switch dual-channel display on, and split display off

Form loop required to set two channels CH? and CH2
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Address Contents

970

e Calibration routine

980

1000 Determine whether calibration is necessary, then proceed to
& initialization

1030

1040 Clear screen display

1060
e Display short bar connection message

1080

1100
< Proceed with normalization

1120

1130
2 Display [DUT] ... X'TAL connection message

1160

1180 Routine for repeating sweep, and output/detection of service
e reguest at end of sweep

1240

1270 Built-in function for return of maximum amplitude level and
3 corresponding frequency in screen display during amplitude

1310 measurement mode

1340 Return of value of freguency 3 dB band width for phase value
e of 09 in phase measurement mode

1420

1460 Jump to calculation routine
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CONTROL MODE

Qutline

R4611E is equipped with a GPIB controller function capable of controlling
external equipment. By using the BASIC programming function, both the
R4611E Network Analyzer itself and external equipment connected to R4611E

can be controlled.

NOTE

If the GPIB is locked when in controller mode, press the R4611E STOP

key three times to initialize the GPIB port.
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3.2 Setting Controller Mode

LOCAL
Select the system controller function by pressing the front panel [

switch and selecting | S}5%EY%q. | from the menu, Then select | 88f3zpss | and

key in R4611E's GPIB address (0 thru 30) by pressing the corresponding
numeric keys. Addressing is also necessary when setting controller mode.

NOTE

e The GPIB address of external equipment connected to R4611E must not
be the same as the R4611E address.

® The address specified at this stage is used for internal processing
purposes. The address used for controlling R4611E 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

Catching

Head window hub Drive hole

Autcomatic shutter

| / N V7 ][j A

- \ |/ 2

Write protection heole

Plastic
case

Center hole

Figure 3~1 Floppy Disk Dimensions and Component Parts

® Label : The label is affixed by the user when a
floppy disk is used.

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.

e Head window
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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 operaticnal error,

Floppy Disk Loading and Other Handling Precautions

The correct way to insert a floppy disk into the disk drive is shown
in Figure 3-2, Note that the label side faces the left hand side.
Push the disk fully into the drive by hand, and check that it has been
secured. To remove the disk, press the EJECT button,

Note: Do not press the EJECT button if the red disk drive button is
flashing on and off,

ﬁ\ wewent [ - SoURCE RECEIVER | :]
O ) || B (=2
MEMJS  START &TOP RESOLN BY
' o
= “ 5 5 e )
Ej ,kam“ )
O ) s o
O A ) -]
O 0O () () =00 v
- ENTRY OFF
O GO (O OwGas = &) )
vy [ SOURCE RECEIVER A
£ ovERLOAD SoverLoal [ ovERLOAD
R4B11 (o] m&:m PROBE POWER PROBE POWER
INCTRUMENT STATE QTR 1
Baﬁ {Aj\t Eﬁ D = = == INAT R INPUT A INGUT B
58| 2 9.9 0.0

o
10HE ~ TOO )

Figure 3-2 Floppy bisk Insertion Method
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@ ®

Take note of the following precautions when storing disks after
removal from the drive.

Keep disks away from magnetic fields and other strong magnetic
materials,

Data stored on disks can be distorted by strong magnetic fields,
Protect disks from heat sources and direct sunlight.

Heat, cigarette ash, and other foreign matter can also lead to disk
damage.

Do not touch the magnetically coated surface by hand, and do not try
to clean the surface by hand. Data can be lost by scratches incurred
in this way.

Do not place heavy articles on top of floppy disks,

In floppy disks which are physically damaged (by wetting, creasing,
warping, etc.) the head will "float" away from the coated surface,
resulting in track jumping, continuous level dropping, and other
errors. A disk which has been damaged or speciled should always be
replaced. And disks soiled by sticky fluids (such as soft drinks,
coffee, and oil} or iron filings etc. must not be used in other
drives. 1If the heads of other drives are become dirty, not only will
the head be damaged and put out of action, but other floppy disks may
also be spoiled.

NOTE

The floppy disk contents may not be read correctly if the power is
switched on with a disk already mounted in the drive. In this case,
switch the power off, and remove the disk before switching the power
back on.
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(3) Write Protect

To prevent valuable data from being erased accidentally by operational

error ete., writing additional data to that disk can be inhibited by
the write protect feature,

This feature is selected by moving the write protect sliding knob
shown in Figure 3-3. WNormally, this knob is left in the position
nearest the center hole to permit writing, but is moved to the corner
position to prevent writing.

@ Q_Write protect ﬁ Ej_ gz:ziigga}:le

position

Figure 3-3 Floppy Disk Write Protect and Write Enable
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3.4 File Management

3.4.1

Outline

BASIC programs, saved data, and other information stored on floppy
disk are called "files". Files can be displayed, erased, and copied.
The main factors involved in storage of information on floppy disks
are briefly described below.

DISKNAME : To identify individual floppy disks, DISKNAME is
written when the disk is initialized. (See section on
initialization.)

FILE : BASIC programs, save data, and other information are
gtored in individual files which may take up any
number of sectors.

SECTOR : The smallest unit in which data can be stored on

disk. 1 sector corresponds to 512 bytes.
File type : File groups are separated into BASIC and SYSTEM.
Disk capacity: The maximum data storage capacity per disk is:-
Maximum number of files: 200
Total number of sectors: 1400
Data can be stored as long as neither of these limits
is exceeded.

Saving and Recalling Programs

Generated programs will be lost when the power is switched off if they
are not stored on floppy disk.

The SAVE command is used to store programs. And the LOAD command is
used to recall programs from floppy disk.

By using the various R4611E save/recall functions, saved data can also
be recorded as files on floppy disk.

Floppy Disk Management {(Initialization)

Before a floppy disk can be used in R4611E, it must first be
initialized by writing data of predetermined format to that disk.
Note, however, that when a used disk is initialized, all previous data
stored on that disk is lost. Therefore, before initializing a disk,
always check its contents. Disk director information can be checked
by using CAT or CHKDSK. Floppy disks are initialized by using the
INITIALIZE command.

Example: INITIALIZE } ... ADVANTEST:R4611E and disk name
: are determined automatically.
INITIALIZE "DEMO.DISK" ... The name enclosed between double
guotation marks becomes the disk
name.
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The

characters being the same as those used in file names,

NOTE

disk name can consist of up to 16 characters, the available

3.4.4

File Management CAT and CHKDSK

The CAT command is used to display the directory of the currently
inserted disk. Directory details include (reading from left to right)
registration number, file name, number of sectors used, number of
characters, and file attributes.

The CHKDSK command is used to display disk information such as the
disk name registered when the disk was initialized, number of files,
and number of disk sectors used.

File Storage SAVE "File Name"

The SAVE command is used to store programs on floppy disk after
appending a file name to the program., If a file name which already
exists on that disk is specified, the contents of that file are
updated.

File Recalling LOAD "File Name"

The LOAD command is used to retrieve files from floppy disk to memory.
File Deletion PURGE "File Name"

The PURGE command is used to remove unwanted files.

File Name Change RENAME "0ld File Name" "New File Name"

The RENAME command is used to change the name of current files without
changing their contents.

NOTE

File names can consist of up to 16 characters including alphanumeric
characters and any special characters apart from those listed below.
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BASIC PROGRAMMING

Qutline

In addition to general purpose BASIC commands, the BASIC language
incorporated in R4611E is also equipped with GPIB control commands and

R4611E dedicated built-in functions. Small-scale GPIB systems can be
readily constructed.
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4.2 Activation of Program Mode

(1) Program Mode

Program mode can be activated by pressing the PROGRAM key on the
R4611E front panel, or by pressing CHG MODE on the keyboard., As a
result, the display shown below appears on the CRT screen. Since this
is a toggle key, program mode is switched back to measuring mode if

the key is pressed again.

® @ ® @
L 4 L L

CCOMMAND)  ( seevvcvccecceces ) { MOD } LIST

<— Message area

<«—— Scroll area

[ 2 «— Command area

Figure 4-1 CRT Display During Program Mode

C) Display current input mode

[COMMAND] ..... When cursor is on input line
[EDITCR] ..... When cursor is in scroll area

() Display file name which can currently be edited

<.......}.> ... Currently generating new data, or no file loaded
<file-name>» ... Name of file currently loaded

C) Display editor mode status

{ok} ....... .. File correctly loaded
{NG} ......... File not correctly loaded
{NEW} ......... New file being generated
{ MOD} ......... BEditing existing file
{APN} ......... Bdding to existing file
{?} «eeevv... Command mode
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O]

(2)

(3)

When a function key is pressed, that function is displayed.

Input mode may be either command or editor. The initial mode set is
command mode where all input data (maximum of 45 characters) is typed
in on the input line. Direct input to the scroll area is not possible
at this stage.

Commands and Programs

When a statement following a line number is keyed in, that line
becomes a program line. If a statement is typed in and executed
without specifying a line number, the line is called a command.

Example: P10 PRINT "R4611E BASIC" .... Program
PPLIST 10 100 cvivensnvnnnanns Command

Input and Execution

To input a program line, type in a line number followed by a valid
statement, and then press the RETURN or ENTER key. That line is then
stored in memory as part of a program. That line is not executed
until the program itself is executed.

When executing a new program, always remove the old program by typing
in SCRATCH from the keyboard.

Example : JJpSCRATCH

The SCRATCH statement is used to initialize previous input programs
and variables.

SCRATCH ce=.. Initialization of programs and variables
SCRATCH 1 ..... Initialization of variables
SCRATCH 2 ..... Initialization of programs
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4,3 Editor Mode Activation

Program input in command mode requires input of line numbers. And since
program lines are cleared once the end is reached, it is very difficult to
know the current position within a program, or to collate a program which

has already been entered. The editor mode is used to overcome this
problen.

¢ Editor Mode

Editor mode is activated by typing in EDIT and pressing the RETURN key.
As a result, the display shown below appears on the CRT screen.

CEDITOR) ( eovvessovenanans ) { NEW }

«—Previous program line
0D <—Current program line

<——Next program line

Figure 4-2 CRT Display During Editor Mode

Line numbers are displayed automatically in editor mode,
Two parameters can be specified in the EDIT command.

These are the initial line number, and the line increment.
For example, the command

EDIT 100

gpecifies that line 100 of the file current in the editor area be
displayed in the center of the CRT screen, and that the cursor be set at
the end of that line.

If no parameters are specified, the following default values are used.

Initial line number: 10
Line increment : 10

But where a previous program is currently being edited, the line
increment parameter value is disregarded.
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4.4 Program Editor Keys

An optional keyboard (TR45103) is used to input programs. This keyboard

is connected to R4611E which is then set to program mode. Note that apart
from some panel keys and software keys, none of the R4611E functions can
be used when in program mode.

Since disconnecting the external keyboard connector during operation
results in generation of an error, always switch the power off before
connecting or disconnecting this connector.

NOTE

The keyboard conforms with the JIS layout. Together with shift positions

(with the SHIFT key depressed), standard ASCII characters including
alphanumeric characters and special signs can be typed in.

() Special Keys

I SHIFT Used to key in characters in the shift position of each key.

And when keying in alphabetic characters, the SHIFT key is
used to key in upper case characters, If the CAPS LOCK key
is locked, lower case characters are keyed ih.

CTRL Used in combination with other keys for input of special

codes.

Table 4-1 CTRL Key Operation

Key input Operation

CTRL + C Suspend program or command execution

CTRL + D Reset if editor fails

CTRL + G Activate buzzer

CTRL + H Delete character to left or cursor {same action as BACK SP key)
CTRL + 1 Same as pressing TAB key

CTRL + J LINE FEED Move cursor to beginning of line

CTRL + M Terminate program input (same as RETURN key)

CTRL + Q Same as pressing NO SCROLL key once

CTRL + S Same as pressing NO SCROLL key twice
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DELETE

CAPS
LOCK

ESC

TAB

[ BS

Press to terminate input of one line. In editor mode, the
cursor moves to the beginning of the next line. In command
mode, the input line is cleared, and the cursor moves to
the beginning of the line. :

No function

Move cursor one character to the right.

Move curscr one character to the left.

Move cursor one line upwards, If the cursor is already at

the top line, the entire program is scrolled down by half a
page, and the cursor moves to the center of the screen.

Move cursor one line downwards. If the cursor is already
at the bottom line, the entire program is scrolled up by
half a page. There is no action when in command made.

Delete the character at the cursor position.

When this key is locked by pressing, all subsegquent input

characters are keyed in as upper case characters. The key
is unlocked by pressing a second time.

Used to cancel editor mode, and to switch to command mode.

Input of two spaces

Delete character to the left of the cursor.

Function Keys

First check that the function key name plate is 09.

This name plate is divided into two upper rows with the function name
printed on each key. Normally, only the lower row of functions is
used. To use the upper row functions, the keys have to be pressed
together with the SHIFT key.
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Table 4-2 Function Key Operations

Fu

nction name

Command

Editor

Measuring mode

X
4
F

fr
LI

DE
IN
CL
F1
r2
F3
F4
5
Fé

ST

L LN

S LN

R LN
(LOAD ™ )
(SABVE " )
(SCRATCH)

CAT
EDIT

CH
CH
NE

KDSK
G MODE
XT

PREV

CL

S

PAUSE
CONT
STOP
STEP
RUN

0000 OO0 CO0O0O0XNXMNMXOOCONX X000 XN KMNMNNX

WX N X XNMNOOXX X Xe 0060 0860 00CO0O0O0O0

O X OX XX XX OX X X 6@ 08 8 8 X X XX X X XX

e Description of Functions

0 EE [E

Partial functioning
Function activated
No function

Scroll up program by one line without changing cursor

position,

Scroll up by half a page and move cursor to center line.

Scroll down program by one line without changing cursor

position,

Scroll down by half a page and move cursor to center line.
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LIST Commence display of program from beginning when in command
’ mode, or redisplay current screen when in editor mode.

DELIN Delete cursor line and line number,

INSLN Open space equivalent to one character on the line where

the cursor is located, and display a suitable minimum line
number in that space. If insertion between lines is not
possible, a message is displayed to recommend that no
insertion be attempted.

CLRLN Clear current cursor line without erasing line number.

F1, - |[F& See main instruction manual (4.6 “"Function Keys").

(Note that F1 thru F3 contain commands.)

CAT Display CAT on command line.

EDIT Display EDIT on command line.

ACHKDSK Display floppy disk information.

CHG MODE Switch menu screens for command and measuring modes.
PREV Restore previous command executed in command mode.
NEXT Reverse the result of executing PREV in command mode.
CLS | Clear editor screen, and set display start line at

beginning.

PAUSE|, | coNT|, | sTOP|, | STEP|, and | RUN | correspond to BASIC commands.

NOTE

Use of the INS LN and DEL IN function keys may on odd occasions
result in cursor or line number malfunction. If this happens,
press LIST (redisplay screen) once or twice to correct the display
and resume editing.

The editor screen may deteriorate when using the CURSOR command in
editor mode. In this case, press CTRL-D (reset editor) to return
to normal editor display.

When the last line of a program is specified at the EDIT line
number, the same line may appear twice on the screen. In this
case, press LIST to return to normal.
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4,5 Program Editing

@

Input of Program Lines

To insert a program line, type the program line after the line number,
and then press the RETURN key.

In editor mode, line numbers are given automatically, but input or
changing of line numbers is not possible.

insertion of Characters

To insert a character in a line which has already been programmed or
which is about to be programmed, a single character can be inserted at
the position of the cursor.

When a character is keyed in to be inserted at the cursor position,
all characters from that position up to the end of the line after
shifted to the right by one character.

After completing character insertion, always press the RETURN key.
Although the screen display is changed, the actual program will remain
unchanged if the RETURN key is not pressed.

Deletion of Characters

Characters can be deleted during programming by pressing the DEL or BS
key. The character at the cursor position is deleted when the DEL key
is pressed, and all characters to the right of that position are
shifted to the left by one character.

When the BS key is pressed, the character to the left of the cursor is
deleted, followed by left justification.

Insertion of Lines

Use INS LN to insert a new line. For example, to insert a line
between lines 130 and 140 in the following program, first move the
cursor to the beginning of line 140, When INS_LN is pressed, line 131
is displayed waiting for the input data. If more than one line is
inserted at this stage and RETURN is pressed, "Illegal insert line" is
displayed. Therefore, first exist from editor mode, execute the REN
command, and repeat the above procedure.

130
140

130

131
140

PRINT "KEY NUMBER 2"
OUTPUT 3%1; “CH1"

PRINT "KEY NUMBER 2"

CUTPUT 31; "CHiI"
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(®) Clearing and Deletion of Lines

Lines may be removed by clearing (CLR LN) or deleting (DEL_LN).

Whereas "clearing” refers to removal of a program line without
removing the line number, “"deletion" refers to removal of the program
line plus the line number.

(CLR_LN)
130 PRINT "KEY NUMBER ?"

{Removed data)

(DEL_LN)
140 PRINT "KEY NUMBER 2"

{Removed data)

And when in COMMAND mode, the DEL command is used to remove data. Two

specifiers can be specified in the DEL command. The first number
specifies the line number at the beginning of the block to be removed,

and the second number sSpecifies the line number at the end of the
block.

DEL 100 Delete line 100.
DEL 100, 200 Delete 200 lines from line 100,

C) Rearranging Program Numbers

If editing involves the deletion and insertion of many lines, the line
numbers can be rearranged to make the program easier to read. This
feature is also useful where many additional lines are inserted. Line
numbers are rearranged by using the REN command. The first line
number and the line increment can be specified.

For example, specifying
REN 50 100 5

results in the lines of the entire program (where the first line
number is 50) currently stored in memory being renumbered from line
100 in line increments of 5. The default line increment value is 10.

C) Generation of Program List
Execute the LIST statement to display the entire program (or part of

it) on the CRT screen. The range of lines to be shown can be
specified in the LIST statement.

LIST 100 Display line 100 only.
LIST 1006, 200 Display from line 100 to line 200.
LIST Display entire program,

LISTN 106, 10 pisplay 10 lines from line 100,
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4.6 Programming Rules
4.6.1 Program Architecture
BASIC programs are collections of various types of statements.

Statements are divided into two main types - control statements and
executive statements {commands).

Statements Control statements — Declarative statements
I Loop and branch statements
L—— Interrupt process statements
Executive statements —+—— Program execution control
(commands) commands

—— Program editing commands

—— 1/0 commands

File control commands

L GPIB related commands

Figure 4~-3 Statement Configuration

Each statement consists of a key word and expression, and this
configuration is determined by grammatical syntax rules.

BASIC words whose meaning and applications have been decided in
advance are called key words. Therefore, the same names as key word
names cannot be used for any other purposes.

A list of key words is given in the following table.
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Table 4-3 List of Key Words

AND,
BINARY,
CASE,
CMD,
COUNT,
DIM,
END,
FORMAT,
iF,
INTERFACE ,
LISTEN,
LPRINT,
OFF,
OUTPUTF,
READ,
REN,
SELECT,
SYSTEM,
TRIGGER,
XOR,

APPEND,
BNOT,
CAT,
CONT,
CSR,
DISABLE,
ENT,
GLIST,
INIT,
INTR,
LISTN,
LOAD,
ON,
PAUSE,
RESTORE,
REQUEST,
SEND,
TALK,
UNL,

AS,

BOR,
CHKDSK,
CONTINUE,
CURSOR,
DSTAT,
ENTER,
GLISTN,
INITIALIZE,
ISRQ,
LLIST,
MERGE ,
OPEN,
PRINT,
PURGE,
RETURN,
SPRINTF,
TEXT,
UNT,

ASCII,
BREAK,
CLEAR,
CONTROL,
DATA,
DUMP,
ENTERF,
GOSURB,
INP,
KEY,
LLISTN,
NEXT,
OR,
PRINTER,
RENAME,
RUN,
SRQ,
THEN,

UNTIL,

BAND, BASIC,
BUZZER, BXOR,
CLOSE, cLS,

COPY, COPYFILES,
DEL, DELIMITER,
ELSE, ENABLE,
ERROR, FOR,

GOTO, GPRINT,
INPUT, INTEGER,
LABEL, LIST,
LOCAL, LOCKOUT,
NEWVERSION, NOT,
OUTPUT, ouT,

PRF, PRINTF,
REM, REMOTE ,
SAVE, SCRATCH,
STEP, STOP,
TIME, TO,

USE, USING,

Shorten name is used for entering a key word.

provided for the flequen*ly used and long key words,

can be used as a key word.
when control register of 3 is set to 1

On the display,

Shorten names are

Shorten name

shorten name is used

by CONTROL command.

To

dislplay in full name, set the control register of 3 to 0.

(Correspondence of full name and shorten name)

Full name Shorten name
CURSOR CSR

ENTER ET
INITIALIZE INIT

INPUT INP

OUTPUT ouT

PRINTF PRI

USING USE

4 - 12
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e Expressions

Expressions consist of objects and operators, and can be placed
anywhere within the syntax where an expression can be specified.

(To maintain compatibility with conventional BASIC, however,
substitute expressions cannot be written in IF statement conditional
expression since "=" is interpreted as a code.) Expressions include,

arithmetic expressions,
character string expressions,
logical expressions, and
label expressions

which differ according to the data format in which the final
calculated value is obtained. Arithmetic expressions consist of
integer and real numbers. Logical expressions are determined by
syntax, irrespective of whether the expression contains logical
operators, the final value being evaluated as a logical value. That
is, 0 is false, and anything else is true. Likewise, label
expressions are also determined by syntax, the final value
representing a line number. Unlike other expressions, however,
label expressions contain a label constant.

4,6,2 Objects
Elements subject to BASIC processing are called objects. These
include constants, variables, and functions in each data format

(integer numbers, real numbers, and character strings).

Arrays can be used in integer formats. Variables which have no array
structure are called scalar variables and real number variables.
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Objects —— (1) Constants e Integer constants
-——— @ Real constants

———— @& Character string
constants

— — @& Label constants

(2) Variables—————() Scalar
variables

——— @ Integer variables

® Real variables

e Character string
variables

—-C@ System ———a Current line variables

variables . . .
ari ® Built-in wvariables

— (3 Arrays e Integers

® Real numbers

— (3) Functions ® Character strings

Figure 4-4 Object Configuration
(1} Constants
® Real Constants

Numerical values with no decimal point are regarded as integer
numbers in programs. Since these can be expressed internally in 4
bytes, numbers can be expressed from -2,147,483,648 to 2,147,483,647.

e Real Numbers

Numerical values containing a decimal point, or expressed as an
exponential number like 1E+20 are regarded as real numbers. And
since these can be expressed internally by using 8 bytes (IEEE),
numbers from about -1E+308 to 1E308 can be represented with an
accuracy of 15 digits.

® Character String Constants

Character strings are expressed by being enclosed between double
quotation marks (").

Character strings can be specified as a null character string (" "),
or as strings containing up to 255 characters. The component
character unit is 8 bits which allows a maximum of 256 different
character units to be expressed. The ASCII character code is used,
characters 128 thru 255 being special symbols.
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Reference:

To express (by program) codes not assigned to the keyboard, and to

input data by INPUT statement, (\) is used in a method called \014

(form field). Likewise, to include double guotation marks inside a
character string, this may be written as \".

The following escape sequence is provided to expredd ASCII control

characters.
Octal Decimal
X b 010 8 Back space
X t 011 9 Vertical tabulation
X n 012 10 Line feed (New line)
XV 013 11 Vertical tabulation
x £ 014 12 Form feed (Clearing screen)
Xr 015 13 Carriage return

e Label Constants

Label constants are used instead of statement numbers, and are
declared by appending an asterisk (*) at the start of a program.
Although the characters which can be used as the same as those for
variables, substitution is not possible because they are not
variables. And places where labels can be written are restricted by
syntax. Labels are described further in a later section.

(2) Variables

Variable names consist of up to 20 alphanumeric characters starting
with an alphabetic character,

Table 4~-4 Alphanumeric Characters

1, 2,3,4,5,6, 7,8, 9,0

a, b, ¢, d, e, £, g, h, i, 3, k, 1, my n, o, p, 4, ¥, 5, t
U, Vv, W, X, Y. Z

A, B, C,D,E, ¥, G,H,I,J,K, L, M, N, C, P, Q, R, 5, T
u, v, W, X, ¥, 2
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Variable names become character string variables if $ appended to the
end. And if ... is appended to the end of a variable name instead of
a $, that variable becomes an array type variable. If a variable is
not specifically declared by INTEGER statement, it becomes a real
number type of variable.

Examples of variable types:

value, v123 Real variables

string$, s123% Character string variables
array{3) Array type real variable
INTEGER code Integer variable

INTEGER week (7) Array type integer variable
Scalar Variables

e Integer variables
® Real variables
e Character string variables

Numerical variables are allocated the value 0 unless specifically
initialized. Therefore, variables to initialized to a specific value
must have a specific value substituted in them in the program,

The size of values which can be stored in each data type are the same
as for constants.

There are no array character string variables, Like character string
constants, character strings include a length attribute. The DIM
statement is used to declare length.

DIM string$[100]
If collating without a declaration; the default character string
length is 18 characters.
By using a sub string operator ( [} ), certain parts of the character

string can be handled (see sub string operator).

string$ = "ADVANTEST CORPORATION"
PRINT string$[t,14}; "."

Result:

ADVANTEST CORP.
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C) System Variables

e Current Line Variable @

Storage of the program line number currently be executed. Values
cannot be substituted.

LIST @-10 @+10 : Display of 10 lines before and after
the line currently being executed.

® Built-in Variables

Built-in variables are registered automatically when BASIC is
started up. These are initialized by fixed values, and can be
substituted by specific values. To return to the original wvalue,

either explicitly substitute that value, or initialize by using
NEW 2, NEW.

PT : 3,.14152 ......
EXP: 2,71828 ......

® aArray
Use the DIM or INTEGER statement to declare an array.

e Numerical Array

If collating without a declaration, the default size (that is,

number of elements) is 10. The result is the same as when declaring
as shown bhelow.

DIM array(1i0)
INTEGER array(10)

Real number array DIM real(20)
Integer number array INTEGER int(30) (40)

(3} Functions

All functions are built~in functions, and are divided into integer,
real number, and character string types in terms of the return value.
And since function calls can be described in operational expressions,
functions can be handled in the same way as variables.
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string$ = "ADVANTEST"

PRINT string$

A= NUM("A“)

a = NUM("a")

FOR idx = 0 TO LEN({string$)
b = NUM(string$[idx:1]) - A + a
string$[idx:1] = CHR§(b)

NEXT idx

PRINT string$

Result:

ADVANTEST
advantest

Built-in functions

e NUM(character string expression)
The ASCII code of the leading character of the character string
expression is returned.
NUM{"A") — 65

e CHR$(arithmetic expression) _
The character string expression of the single ASCII character
corresponding to the arithmetic expression value is returned.
CH$ (65) — "A"

® LEN(character string expression)
Length of character string expression is returned.
LEN ("ADVANTEST") —> 9

® POS(character string expression 1, character string expression 2)
The start position of a certain position in character string
expression 2 is returned from character string expression 1,
POS ("ADVANTEST", "AN") —> 4

® SIN(arithmetic expression)

® COS(arithmetic expression)

e TAN{arithmetic expression)

e ATN{arithmetic expression)}

e LOG(arithmetic expression)

® SOR(arithmetic expression)
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In addition to those listed below, a wide range of R4611E built-in

functions capable of handling measured values is available.
list of built-in functions in section 5.1

=—- built-in function -=--

Stimulus freg. — Point No.
POINT1 (F,M)
POINT2 (F,M)
DPOINT (FQ,F1,M)

Point No. — Stimulus fredq.
FREQ (P ,M)
DFREQ {P0 ,P1,M)

Point No.— Response Value
VALUE (P, M)
DVALUE (PO ,P1,M)

Stimulus freq.-— Response Value
CVALUE (F ,M)
DCVALUE {(F0,F1 ,M)

Searching Maximum
MAX (PO ,P1,M)
FMAX (PO ,P1,M)
PMAX (PO ,P1,M)

Searching Minimum
MIN (PO,P1,M)
FMIN (PO,P1,M)
PMIN (PO,P1,M)

Calculate Band width
BND (X,Ls,M)
BNDL (X,Ls,M)
BNDH (X ,Ls M)

Differential cocefficient
DIFFX (deltaX,deltay¥)
DIFFY (deltaX,deltaY)

Finding Ripple out(I)
RPL1(P0,P1,deltaX,delta¥Y,M)
RPL2 (PQ,P1,deltaX,delta¥ M)
RPL3 (P0,P1 ,deltaX,delta¥ M)

4 - 19
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Finding
RPLH(PO,Pt,deltaX,delta¥ M)}
FRPLH (P0,P1,deltaX ,delta¥,M)
PRPLH{P0,P1,deltaX,delta¥ M}
RPLL(PG,P1 ,deitaX,deltay M)
FRPLL (P0,P1,deltaX,delta¥,M)
PRPLL(PQ,P1 ,deltaX ,delta¥ M)
NRPLH (PO ,P1,deltaX,deltay¥ M)
NRPLL (P0,P1,deltaX,delta¥ M)
PRPLHN (N, M)
PRPLLN (N M)
FRPLHN (N ,M)
FRPLLN (N, M)
VRPLHN (N , M)
VRPLLN (N,M)

Testing limit
LMTUL1 (X,Up,Lo,M)
LMTUL2 (P,Up,Lo,M)
LMTMD1 (X, Up, Lo, M)
LMTMD2 (P,Up, Lo, M)

4.6.3 Operational Expressions

Objects are manipulated by operators, and objects and operators are
combined in expressions.

Operators —— (1) Substitution operator

| —- {(2) Unary arithmetic operator
—— (3) Binary arithmetic operator
—— (4) Logical operator

——— (5) Comparative operator

L—— (6) Sub string operator
{1} Substitution Operators

The conventional BASIC keyword "LET" has not been included. The
substitution operator contains its own value to become a single

expression.
PRINT a=1 — 1
PRINT a$="ADVANTEST" —> "ADVANTEST"
PRINT (a=1)+a — 2
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The substitution operator contains the following elements.

= Normal substitution

In character string substitutions, the valid characters on the right

hand side are transferred.

Example: INTEGER string$[20]
PRINT LEN(string$ = "121345")

Result: 5

substitution after econversion to data format on left hand side of =.

Example: string$ = 123.456 —> "123,456"

numeric = "123" -—>123
integer = 123,456 —* 123
+= a+= 10c==>a=a+ 10
-= a-=10«<==>a=a - 10
*= a* 0 <==>a=a * 10
/= a/=i10<==>a=a/ 10
%= a %= 10 <==>a=a % 10

=< Substitute after left justification of character string.
= > Substitute after right justification of character string.

(2) Unary Arithmetic Operators

- Minus sign

+ Plus sign
++ Pre-/post-increment
Pre- a=11 b= ++ta

Substitute in b after adding 1 to a.
Post~- a=1: b = at+
Add 1 to a after substituting in b.
- Pre-~/post-decrement
Pre- a=1%13: b= ~--a
Substitute in b after subtracting 1 from a.
Post- a=11: b= a-
Substitute 1 from a after substituting in b.

Example:

a = 10 : PRINT a++ : PRINT a : PRINT --a : PRINT —--a : PRINT

Result: 10.
17.
10.
9.
9.

4 - 21
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{(3) Binary Arithmetic Operators

+ Addition

- Subtraction

* Multiplication

/ Division

% Modulc (remainder)

To maintain BASIC compatibility, same as MOD. MOD, however, is
converted internally to %.

Involution

& Character string concatenation

(4) Logical Operators

NOT
AND
OR

XOR

(5) Bit Operators

(6)

They execute the 16-bit calculation. Only the integer type equations
can be set. If a real type equation is set, an error occurs.

BNOT
BAND
BOR

BXOR

Comparative QOperators

The following comparative operators are used. 1 is taken if result is

true, and 0 if false. When a comparative operation is executed in
BASIC syntax, and the final result is 0, this is taken as false. All
other results are taken as true.

BEqual (or ==
Not eqgual

\'

li

VAVAAIL

I
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Since this comparative operator must always execute a logical
operation in IF statement conditions, the "=" operator is regarded as
a unconditional comparative operator. Therefore, substitution
expressions cannot be included in IF statement condition expression.

To execute comparison operations apart from using an IF condition

expression, "==" is used for equal operation purposes to make a
distinction from "=" used in substitution operators.
a = (b$§ == "COMPUTER")

If the character variable b$ is "COMPUTER", variable a is 1.

{(7) Sub String Operator

Character string expression parts can be specified as a character
string.

Character string expressionlarithmetic expression 1
,arithmetic expression 2]

The section of a character string expression where arithmetic
expression 1 has advanced from the beginning of the string
expression by the indicated value up to the value where
arithmetic expression 2 is indicated is the sub string.

"ADVANTEST" [1,5] — "ADVAN"

Character string expressionl[arithmetic expression 1
;arithmetic expression 2]

The number of characters in a character string expression where
arithmetic expression 1 has advanced from the beginning of the

string expression by the indicated value up to the value where

arithmetic expression is indicated is the sub string.

"ADVANTEST" [6,4} —> "TEST"
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5.1 Qutline

COMMAND AND STATEMENT SYNTAX AND COMMENTARY

Outline

The command and statement syntax used in R4611E is described here in
combined diagrammatical/textual format to make it easier to understand.

<Syntax representation>

(1) Diagrammatical Representation

(2)

R

The syntax is divided into component elements linked up by straight
lines.

Statements always proceed in the direction indicated by arrows. If
branching occurs, the statement proceeds along one of those branches.

And where a loop is formed, that loop may be passed any number of
times. '

Te

xtual Representation

The following symbols are used in textual representation.

[

1: Sections enclosed by this symbol may be omitted.
}: Sections enclosed by this symbol may be used any number of times,
: This symbol denotes "or".
(Example: <ABDIKB> ... Use either <A> or <B>.)

Terminology used in these diagrammatical and textual representations
is described below.

Numerical value representation

... Numerical constant, numerical variable, or numerical expression

Character string representation

««. Character string constant, character string variable, character
string function, or expression consisting of substrings.

Device address

... Address of device connected to GPIB
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5.2 List of Commands and Statements

* Commands

EDIT : Start editor mode

COPY : Copy file

DEL : Delete specified line number

CHKDSK : Display disk status

CAT : Output file name on CRT screen
INITIALIZE: Initialize floppy disk

LIST :+ Display program list on CRT screen
LISTN : Display program list on CRT screen
LOAD : Load BASIC program from floppy disk
MERGE : Load and merge program with another program
SCRATCH : Delete previously loaded program
GLIST : Output program list to GPIB

GLISTN : Output program list to GPIB

LLIST :+ Qutput program list to serial port
LLISTN : Output program list to serial port
PRINTER : Set printer GPIB address

PURGE : Delete file from disk

RENAME : Change file name

REN : Renumber line numbers

RUN + Execute a program

CONT : Resume program execution

STEP : Execute one line of program

SAVE : Save BASIC program to floppy disk

CONTROL : Set the various BASIC control variables

DUMP : Indication in the memory and file

FRE : Indication of the bagic program buffer remain

* Statements

BUZZER + Buzzer

CURSOR : Cursor position control

DIM : Declare array variables

INTEGER Define variable as integer number

DISABLE INTR
ENABLE INTR
FOR-TO-STEP

Disable interrupt branching
Enable interrupt branching
Execute loop processing

LT T T T

NEXT : Execute loop processing

GOSUB : Branch to subroutine

RETURN : Return from subroutine

GOTO : Branch to specific line

IF THEN : Conditional branching

INPUT : Input from keyboard

OFF SRQ : Release interrupt branching generated by SRQ

OFF ISRQ : Release interrupt branching generated by ISRQ

OFF KEY : Release interrupt branching generated by KEY input

ON SRQ : Define interrupt branching by GPIB external SRQ signal
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{(List of commands and statements - cont.)

ON ISRQ

ON KEY

ON ERROR
PAUSE

PRINT [USING]
PRINTF
SPRINTF
GPRINT
LPRINT

LTI T I TR T TR TR 1

PRINTER
REM

CLS
DATA
READ

LT R Y R T

RESTORE
SELECT
CASE
ERRN
ERRM$
BREAK
CONTINUE

P L L B T I T R TR

Define interrupt branching by R4611E internal source
Define interrupt branching by KEY input

Define branching to be executed if BASIC error is detected
Halts program execution temporarily

Display {output) of numerical values and character strings
Display ({output) of numerical values and character strings
Replaces character strings with results of PRINTF format
Output numerical values and character strings to GPIB
Cutput numerical values and character strings to serial
port

Set GPIB address for printer

Comment

Clear screen

Replaces constants in the DATA statements with variables
Defines numerical values and character strings to be read
in the READ statement

Defines DATA lines to be read in the next DATA statement
Branches as conditioned by values of the equation

Defines conditions

Returns error code

Returns error message

Exit FOR-NEXT block

Branch to loop of next step value from FOR-NEXT loop

GPIB control statements

CLEAR
DELIMITER
ENTER

INTERFACE CLEAR

LOCAL

LOCAL LOCKCUT
ouTrPyT

REMOTE
REQUEST

Clear device

Specify block delimiter
Input from GPIB

Clear GPIB interface
Releasge remote control
Local lockout

Output to GPIB

Remote control

: BSet status byte

T I S T I TR T }

SEND-DATA-CMD-TALK-LISTEN-UNT-UNL

TRIGGER

: Output of commands and data to GPIB
Output of group execute trigger

File control statements

ENTER [USING]
OFF END

ON END

CLOSE

OPEN

OUTPUT [USING]
COPYFILES

TR L LTI Y]

Reads data in files

Releases processing specified by the ON END statement
Defines end-of-file processing

Closes files for file descriptor

Opens files for file descriptor

Writes (output) data into the file

Copies Files to another floppy disk
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5.3 BASIC Command Syntax

1. EDIT .ovencens See page 5-5. 25, DUMP ......... See page 5-25.
2. COPY ......... See page 5-6. 26. FRE .......... See page 5-26.
3, DEL .vveueennn See page 5-6.
4, CHEDSK .cocc.- See page 5-7.

5. CAT .......... See page 5-8.

6. INITIALIZE ... See page 5-8.

7. LIST ......... See page 5-9.

8., LISTN .v.0.... See page 5-11,
9. LOAD ..... ++e» See page 5-13.
10. MERGE ........ See page 5-14.
11. SCRATCH ...... See page 5-14,
12. GLIST ........ See page 5-15.
13, GLISTN seveesns See page 5-16.
4. LLIST ..v..... See page 5-17.
15. LLISTN ....... See page 5-18.
16. PRINTER ...;.. See page 5-19.

7. PURGE ........ See page 5-19.

18. RENAME ...... . See page 5-19.
19. REN ......u... See page 5-20.
20, RUN tivvesens . See page 5-21.

21, CONT ......... See page 5-21.
22. STEP ......... See page 5-22.
23, SAVE ...v..... See page 5-22.

24. CONTROL ...... See page 5-23.
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1.

EDIT

Qutline

Syntax-

Commentary

Example

Start program editor mode. During input of program, line
numbers appear automatically on the CRT screen.

— ( EBIT }

I/ | Integer

Integex

EDIT [Integer] [Integer]
Specify any integer from 71 to 65535.

e Display several lines before and after the current line
when program editor mode is started.

e The first integer specifieg the start line number, and
the second integer specifies the line increment. Both
values are valid only when editor mode is started with
no program in the BASIC buffer (such as immediately
after SCRATCH) .

EDIT Start line number Increment

These integer numbers can be omitted, defaults values of
10 being set automatically for each integer.

EDIT
EDIT 100
EDIT 30 5
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2.

COPY

Outline

Syntax

Commentary

DEL

Outline

Syntax

Copy registered file to floppy disk,

coPY ‘  0ld file name @
LN )
. M New file name
LO ) —(—

e Copy old file name to new file name. No action taken
if file name with same name as "new file name" already
exists, or if the new file name is the same as the old
file name. Both file npames can be specified using
character string representation.

Delete line from program.

DEL Numerical value

Commentary

Example

expression

expression
O ]7 Numerical value

e Delete line from input program.
e Specify any line number from 1 to 65535.
® Error message is displayed if no number is specified,

DEL 10 Delete line #10

DEL 10, 100 Delete lines #10 to 100

DEL , 100 Delete first line to line #10
DEL 10, Delete lines $10 to last line
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4.

CHKDSK

Outline

l Syntax '

Commentary

Example

Display status of disk in disk drive.

E—— CHKDSK ) —

e Display status of disk in disk drive. This information
includes:

DISENAME ... Disk name applied during initialization .
FILES ...... Number of files

SECTOR ..... Number of sectors used

DATE ....... Date and time of initialization

Where:

FILES are up to 200.

SECTORS are up to 1400.

SECTOR is a unit of information stored on a disk.
1 SECTOR is equal to 512 bytes.

The following display appears when CHRDSK is executed
immediately after initialization.

<DISR-ID>

{DATE : 1988.01.15 (Fri) 13:05}
[FILE : 0/ 200 ]
{SECTOR : 0 / 14006 ]

[DISKNAME : ADVANTEST R4611E ]
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5.

CAT

Outline

Syntax

Display of file stored on floppy disk.

CAT

¥

Q) we O

CAT

Commentary

e Display of contents of file stored on disk.

INITIALIZE

Cutline

Syntax

When CAT is used, the registration number, f£ile name,

number of sectors used, number of characters, and file
attributes are displayed in that order. &nd by using

CAT "DATE", the registration number and file name are

followed by the time the file was generated.

Initialize a new disk, or a disk which is no longer
required.

— | INITIALIZE

O B — Disk name —

Commentary

® Floppy disks used in R4611E must first be initialized

Caution

by an initialization process specific for R4611E. A
disk name used to identify the disk is input at this
stage. If no disk name is set, the disk name
automatically becomes

VADVANTEST : R4611E"'. _

This disk name can be specified as a character string
expression.

Disk names may contain up to 16 characters, and the

character which may be used are the same as those which
may be used in file names. (See SAVE 'Caution' note.)
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7.

LIST
Cutline Display program list on CRT screen,
Syntax
Start Sto
—{ LIST } . p
line U/ line M
[ start O\
line O/ + - (2)
e e (3)
/f\\ Stop
"/ line | | (4
@ I )
L
LIST [Start line] [,] [Stop linel
* When the numerical value for the start line or that of
the stop line is specified, the system assumes the
start line.
Specify any integer from 1 to 65535.
Commentary The portion of BASIC program list specified by the

parameter is displayed on the CRT screen. Displaying of
list can be interrupted by the stop key. Unlike program
execution, resumption of display from the p01nt of
interruption is impossible.

Line numbers are specified by egquations. Line number

zero and number 65536 or higher are given special
meanings, the first line and the last line of the program.
A line number that is lower or higher than the actual
program line number in the buffer is also considered the
first line and the last line of the program,

Po atate the portion to be displayed, use one of the

methods listed above.

(1) Displays the portion spec1f1ed by the start line and
the stop line,

(2) Displays the portion specified by the start line and
comma, where the comma represents the last line of
the program. Display continues up to the last line,
though not specified,
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{3) Displays only the start line.

(4) Displays the first line of the program to the
specified stop line. Comma cannot be omitted.

(5) When both the start line and the stop line are
omitted, all the lines are displayed.
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8. LISTN
Outline Display program list on CRT screen.
Syntax
First Number |
—{L1sTH ) e () ogmes (1)
ine \‘,/ * lines
1
First N
] line v/ ]L ~(2)
I e (3)
/’“\ Number
—{, of |- e (4)
\\,} lines
() )
N
L

LISTN {First line] [,] [Number of lines]

Specify any integer from 1 to 65535.

Commentary The portion of the BASIC program list specified by the
parameter is displayed on the CRT screen. In this
function, which is basically the same as the LIST
command, the second parameter is the number of lines to
be displayed.

(1) Displays the specified number of lines counting from
the first line. When the specified number of lines
has a negative value, the count is reversed.

{2) The number of lines is omitted. Displays the portion
specified by the first line and the last line., The
system assumes method (3) if the required comma is
omitted.

{3) Displays only the first line,

{4) The first line is not specified. If the specified
number of lines has a positive value, display starts
from the first line, and if the specified number of
lines has a negative value, the display is reversed
from the last line.

(5) When the specification is the comma only, without
parameters, all the lines are displayed.
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Example LISTN

LISTN 100 20
LISTN 200,-10

Caution In BASIC command patterns apart from EDIT, either

character string variables or numerical value
representation can be specified. That is, numerical
variables used in BASIC can alsc be used here. For
easier reading purposes, however, integer and character
string expressions are used in the following pages. The
decimal places of real numbers are rounded off to the
nearest whole number.

As a rule, commas {,) are not required if the boundary
between successive expressions in a BASIC command can be
detected in terms of command syntax.

For example, no comma is required in line 2 of the above
example since the numeric values 100 and 20 can be read.
But in line 3, omission of the comma results in the
numeric values being read as 200 - 10 = 190. That is,
line 190 would be displayed instead of the ten lines
counting back from line 200.
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LOAD

Outline

Syntax

Commentary

Call file from floppy disk.

—+ | LOAD | — O E— File name | — @ —

Call the file specified by file name to enable editing of
that file. Non~BASIC files which cannot be edited {such
as system files) cannot be called. '
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10,

11.

MERGE

Outline Call file from floppy disk.

Syntax

Commentary Unlike LOAD, the BASIC buffer is not initialized prior to

loading. The program already present in the BASIC buffer
is not cleared unless line numbers coincide.

SCRATCH

Outline Erase BASIC program from memory.

Syntax

——— [ SCRATCH } [_q —

4112

SCRATCH [1 2]

Commentary ® Run this program if the previously loaded BASIC program
is no longer required.
e If only the data of the program present in the BASIC
buffer is to be initialize, specify 1.
e If only the procedure of the program present in the
BASIC buffer is to be initialized, specify 2.

Exanple SCRATCH
SCRATCH 1
SCRATCH 2
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12. GLIST

Outline Output of program list to printer etc. via GPIB.

Syntax

~—— [ GLIST
Q { | 1
Integer —I—» [O] — | Integex —|

GLIST [Integer][,Integer]

Specify any integer from 1 to 65535.

Commentary | e Output of BASIC program to printer etc. connected to

" GPIB.

¢ The printer GPIB address is set by PRINTER statement.

e The output program list starts from the specified line
number. ' -

Example . GLIST
GLIST 100,200
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5.3 BASIC Command Syntax

13.

GLISTN

Outline

Syntax

Commentary

Example

Output of program list to printer etc. via GPIB.

— (GLISTN

t o
Integer I ,[(:::ﬂ — | Integer
1 2

GLISTN [Integer 1][,Integer 2]

e Output of BASIC preogram to printer etc. connected to
GPIB.

e The printer GPIB address is set by PRINTER statement.

® Output program list of the number of lines specified by
integer 2 starting from the line number specified by
integer 1.

e If integer 1 has a negative value, the number of lines
counting in reverse are listed.

GLISTN

GLISTN 100,20
GLISTN 200,-10

5 - 16 Jun 15/88



R4611E
NETWORK ANALYZER PROGRAMMING
INSTRUCTION MANUAL

5.3 BASIC Command Syntax

14. LLIST

Outline Output of progfam list to printer etc. via serial port.

Syntax

—— [ LLIST } + "
Integer —J—{O]-r Integer -—I

LLIST [Integeri[,Integerl

Specify any integer from 1 to 65535.

Commentary e Output of BASIC program to printer etc. connected to
the serial port.
e Output of program list starting from specified line
number,

Example LLIST
LLIST 100,200
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15. LLISTN

Cutline Output of program list to printer etc. via serial port.

Syntax

v

—_— ILLISTN} 7
Integer ,r(:::ﬂ___a Integer
1 l_ 2

LLISTN [Integer 1][,Integer 2]

Commentary e Output of BASIC program to printer etc. connected to
the serial port.

e Output program list of the number of lines specified by
integer 2 starting from the line number specified by
integer 1.

o If integer 1 has a negative value, the number of lines
counting in reverse are listed.

Example LLISTN
LLISTN 100,20
LLISTN 200,-10
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16. PRINTER

See PRINTER statement for details.

17. BURGE

Outline Erase file from floppy disk.

Syntax

Commentary | & Erase existing files which are no longer required.
e File names stored by SAVE/RECALL but no longer reguired
can be erased by this command.

18. RENAME

Outline Change the name of file stored on floppy disk.

Syntax

0ld file name |
New file name —>| }_" .

Commentary | ® Change old file to new file name. The new file name
must not be the same as any existing file name nor the
old file name. And since only the name is changed, the

contents of the new file are identical to the contents
of the old file,
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19. REN

Outline.

Syntax

. Renumber the line numbers of each program line.

@7

L
i

014 line r ] New line
number L ' J number

(O

REN [[0ld line number)]l{,[New line number] (, [Increment]]]

* 014 and new line numbers, and increment, are all
integers (1 thru 65535).

* The default value for the new line number and
increment is 10.

* Tf the o©ld line number is omitted, a comma must ke
inserted before the new line number to identify that
number.

Commentary

e The "old line number" is the current program line

Example

number where line renumbering is to commence.

e The "new line number” is the new start line number.

e The "increment"” is the new line number increment.

e The REN command also changes line numbers used by GOTO,
GOSUB etc.

e The REN command cannot generate line numbers greater
than 65535. WNor is it possible to change the order of
line numbers.

REN Program starts from line 10, and
is incremented throughout in steps
of 10. '

REN 30,50,3 Line number 30 is changed to 50,
and subsequent lines are
incremented in steps of 3.
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20,

21.

RUN

Outline

Syntax

Commentary

Example

CONT

Qutline

Syntax

Commentary

Example

Run a BASIC program.

— { RUN

—
L Line ___l

number

RUN [Line number]

® Run BASIC program from specified line.

® Run program from first line if no line is specified.

¢ When the RUN command is executed, all variables are
cleared prior to commencement, and array declarations
etc. are reset.

RUN
RUN 200

Resume execution of BASIC program.

———— ( CONT } —
. L Line _|

number

CONT [Line number]
e Execution of BASIC program is resumed from specified
line.

e Variables are not initialized by CONT command.

CONT 200
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22.

23.

STEP

Outline

Syntax

Commentary

Example

SAVE

Outline

Syntax

Run a single line of a BASIC program.

— ]

number

STEP [Line number]

® Run the single specified line of a BASIC program. Note
that STEP cannot be run in a FOR statement.

e Execute the next line after the last executed line if
no line is specified.

STEP
STEP 100

Save file to floppy disk.

— SAVE |} — @ — File name | —— @ —

Commentary

Caution

® An edited program (from the first statement with a line
number up to the last) is registered as a file under
the specified file name. If the specified file name
already exists, the old file contents are updated by
the new file.

File names may consist of up to 16 characters. All

characters apart from " (double guotation mark) may be
used.
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24, CONTROL

Qutline

Syntax

Set various values related to BASIC control.

Registration _jfj\\ ‘
CONTROL nuxber : ’\’_/J Value ——>

Commentary

CONTROL <Registration number>;<Value>

Specify control elements to be set by registration
number. Values following the semicolon are actual
settings.

Registration number
(Registor 1)

Serial I/0 port initialization
Specifies by the summation of the following values.

Value: Baud rate
0: 1200 baud
1+ 2400 baud
2: 4800 baud o
3: 9600 baud

Character length

g; 5 bits

4:; 6 bits

8: 7 bits

12; 8 bits o
Parity

0; No parity o

16; 0dd parity
48; Even parity

Number of stop bits

0; HNone
64; 1 bit
128; 1 1/2 bit
192; 2 bits o

{0 denotes default setting
when power 1is switched on.)
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Example

{Registor 2)

The printing position from the left hand margin is
specified by the number of spaces with LLIST/GLIST.

(Registor 3)

Selects whether the BASIC program is indicated in
shorten name or conventional full name.

when 1 is set, BASIC program is indicated in shorten
name. When 0 is set, full name indication is
selected.

{Registor 5)
Register 5 is used to change the environment to that
for maintenance.
When register 5 is set to 1, POKE command is

effective. If register 5 is set to 0, POKE command
is invalid,

Registration number 1

Set baud rate to 9600, character length to 8 bits,
even parity, and 2 stop bits.

[CONTROL 1;3+12+48+192] or [CONTROL 1;255]
This completes the setting.
Registration number 2

Right justify LIST output
Execute the following command.

[CONTROL 2;5]
When the LLIST or GLIST command is run, 5 spaces are

inserted in front of each line number before ocutput
of the 1list.

10 PRINT "ADVANTEST"

20 PRINT "  R4611 NETWORK"
_____ 30 PRINT * ANALYZER"
40 END
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25. DUMP

Cutline

Syntax

Commentary

Displays memory and files,

First Last

address address ]
File I
name

DUMP “AFILE”

This debugger command displays the entire memory or file
as is.

When two egquations are specified, the system assumes them
to be the first address and the last address of the
memory, and displays the portion between them in
hexadecimal and associated ASCII codes.

When the character string is specified, the system
assumes it is the file name and displays the entire file,

If the PAUSE key is pressed to stop displaving,
regumption is impossible.

5 - 25 Jun 15/88



R4611E
NETWORK ANALYZER PROGRAMMING
INSTRUCTION MANUAL

5.3 BASIC Command Syntax

26, FRE
Outline Indicates the remaining memory capacity for the BASIC
program.
Syntax
FRE
FRE (@)

Commentary PRINT FRE (P}

This system function indicates in alphanumerics the
approximate remaining memory capacity for the BASIC
program.

The system only makes a rough judgment without
reconstructing the memory, thus once saved, the indicated
capacity may be larger than the real capacity.
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5.4 R4611E BASIC Statement Syntax
1. BUZZER ......... See page 5-28. 23. PRINTER ........ See page 5-61.
2. CURSOR ......... See page 5-29, 24, REM ....vu2..... See page 5-62.
3. DIM .esn-seeeas. See page 5-30. 25, CLS .vessesss-.. See page 5-62,
4, INTEGER ........ See page 5-32, 26. DATA .ieeesseas. See page 5-63.
5. DISABLE INTR ... See page 5-33. 27. READ vvsvrsns--. See page 5-64.
6. ENABLE INTR .... See page 5-34. 28, RESTORE ........ See page 5-65.
7. FOR-TO-STEP .... See page 5-35. 29, SELECT ......... See page 5-66.
NEXT CASE
8. GOSUB .......... See page 5-37. 30, ERRN +4.42.-.... See page 5-67,
RETURN
31. ERRM$ .......... See page 5-68,
9. GOTO (evesasssss See page 5-39.
32, PEEK ...v2...... See page 5-68a.
10. IF THEN ........ See page 5-40,
33, POKE veesnsss... See page 5-68b,
11, INPUT .......... See page 5—-43.
12, (LET} ......+... See page 5-45.
13. OFF SRQ ........ See page 5-47.
QFF ISRQ
14, OFF KEY ........ See page 5-48.
15, ON SRQ +eereess. See page 5-49.
ON ISRQ
16, ON KEY ......... See page 5-51,
17. ON ERROR ....... See page 5-32.
18, PAUSE .......... See page 5-53.
19, PRINT .......... See page 5-54.
20. PRINTF ......... See page 5-57.
21. SPRINTF ........ See page 5-59,
22. GPRINT ...... ... See page 5-60,
LPRINT
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1. BUZZER

Outline Activate buzzer.

Syntax

Integer Int
— (BUZZER nere T

BUZZER Integer 1 Integer 2

Commentary | e When BUZZER statement is executed, the R4611E's
built-in buzzer is activated in accordance with the
designation.

e The buzzer tone is specified by integer 1. Specify any
value from 0 (high tone) to 255 {(low tone).

Example: 10 FOR I = 1 TO 255
20 BUZZER I, 10
30 NEXT I
40 STOP
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CURSCR

Outline Move cursor to specified coordinate position.

Syntax.

Numericalvalue Numerical valuel
—_—_— "
CURSOR representation — [(Dil - representation "

CURSOR Numerical value representation
[X axis designation]
Column direction
(Numerical value representation
[Y designation]
Row direction

Commentary | e Move cursor to specified position on the CRT screen.

® The first value enclosed in parentheses indicates the X
axis coordinate, and the .second value indicates the Y
axis coordinate.

CURSOR X axis coordinate, Y axis coordinate

These two values must lie within the following ranges.

0 £ X axis coordinate £ 45
0 & Y axis coordinate & 24
Example 10 PRINT CHR${12)

20 X=0:Y=4:X1=1:Y1=1

30 CURSOR X,Y:PRINT ""

40 X=X+X1:Y=Y+Y1

50 IF X<=0 OR 46<=X THEN X1 *= -1
60 IF Y<=0 OR 26<=Y THEN Y1 *= -1
70 CURSOR X,Y:PRINT "*

80 GOTO 30

90 STOP
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DIM
Outline Array variable or character string variable definition
declaration.
Syntax
DIM Num::;afal @ Numerical value /_)\
—_— K var e name representation v "

[ |Numericalvalue
representation

Character string Numerical value "/-)\
variable name = representation U

DIM A (Numerical value representation)
| /<A>(Numerical value representation))

A ::= Numerical variable

Commentary { @ When an array variable or character string variable is

used, the array variable name and array size must be
defined by DIM statement. If name and size are not
defined, the array becomes 10 elements in i-dimension,
and the character string takes a length of 18
characters.

e When an array is declared using the DIM statement, the
array variable of the specified size is stored in
memory. Therefore, if the declared variable is too
big, there will be insufficient space left for the
BASIC program. (An error is generated and program
execution is stopped if the array size is greater than
the memory space.)

{Out of memory) )

® If the result of operation on a numerical valu
representation for array variable size is a real number
expression, the decimal places are rounded off to an
integer number expression.

e When using a character string variable, the length of
the character string is declared by numerical value
representation.
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Example

10 DIM n(5)
.20 FOR i

30 n{i
40 NEXT i
50 FOR i

)

1 70 5
= i*i/2

170 5

60 PRINT n{i)

70 NEXT i

0.5
2.0
4.5
8.0
1

2.5

‘<Execution result>

5 - 31
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4.

INTEGER

Outline

Syntax.

Declaration that the variable or array variable is an
integer.

e GNTE@ 7

Bumerical

variable name

Example

Humerical value
representation

Numerical value
representation

INTEGER <A>{Numerical value representation)

()
N\

| ;<A>(Numerical value representation) }

<A> :;= Numerical variable

10
20
30
40
50
60
70
80

90

100
110
120
130
140
150

INTEGER array(2,3)
PRINT "j\\i" ; ,
PRINT USING "X,3D,3D,3D" ;1,2,3
PRINT " " ;
FOR i = 1 T0 2
FOR j = 1 TO 3
array({i,j) = i*10 + j
NEXT j
NEXT i
FOR i = 1 TO 2
PRINT USING "-,2D,2X,4" ;i
FOR § = 1.TO 3
‘PRINT USING "3D,$" ,array{i,j)
NEXT 3
NEXT i

<Execution result>

3\

1
2

1 2 3

11 12 13
21 22 23

5 = 32
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5.

DISABLE INTR

Outline.

Syntax.

Commentary

Example

bi

—'G]ISABLB INTR

DL

10
20
30
40
50
60
70
80

sable acceptance of interrupts.

./

SABLE INTR

Disable interrupts enabled by ENABLE INTR.

To enable interrupts again after executing this
statement, execute the ENABLE INTR statement. Branch
conditions set by ON XXX statement are maintained
unchanged in this case. If the interrupt branch
conditions are to be changed, use the ON XXX or OFF XXX
statement before executing the ENABLE INTR statement.
Interrupts are disabled from immediately after
execution of this program until the ENABLE INTR
statement is executed. :

OUTPUT 31; "EDITOFF SRQE"
ON ISRQ GOTO 60

ENABLE INTR

! LOOP

GOTC 40

DISABLE INTR

PRINT "INTERRUPT"

GOTO
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6.

ENABLE INTR

Outline

Syntax:

Cancel interrupt disable status generated by ON XXX
statement or DISABLE INTR.

———(smw INTR )—

ENABLE INTR

Commentary

Example

If branching in generated by interrupt enabled by ON
XXX statement, all interrupt generated branching is
disabled temporarily. This is to prevent nesting of
interrupt processing in cases where another interrupt
is generated while a previous interrupt is being
processed. '

If this statement is executed when interrupts are
enabled again after branching generated by an interrupt
has been processed, the interrupt disabled status is
cancelled to enable branching by interrupt again.

If interrupt processing is placed in a subroutine,
execution of the processing can be made smoother by
inserting this statement immediately before the RETURN
statement.

Also execute this statement if interrupts are to be
enabled again after the DISABLE INTR statement is
executed.

Interrupts are disabled from immediately after program
execution up to execution of this statement.

i0
20
30
40
50
60
70
80

QUTPUT 31; "EDITOFF SRQE"
ON ISRQ GOTO 60

ENABLE INTR

! LOOP

GOTO 40

DISABLE INTR

PRINT "INTERRUPT"

END

5 - 34
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FOR-TO-STEP
NEXT

Qutline

Syntax

. .Numerical Numerical value
variable representation _—‘

Commentary

Program loops are formed by using the FOR and NEXT pair
of statements.

L Humerical value
representation {
> { STEP Numerical value I

representation

FOR Numerical variable = Numerical value representation
TO Numerical value representation
[STEP Numerical value representation]

u—__ﬁ' NEXT } L J[ ,

Numerical | I
variable

NEXT [Numerical variable]

o The specified numerical varlable is used as a loop
counter with changes made one step {increment) at a _
time from initial to final value. The loop is stopped
when the counter value is equal to or greater than the
final value. Counter increase/decrease is made by the
NEXT statement. Therefore, the section of program
between the FOR and NEXT statements is processed
repeatedly.

e The initial and final values and the increment are
specified in the following way.

FOR & = (Initial value) TO (Final value)
' STEP (Increment)

e If STEP (increment) is omitted, the increment
automatically becomes +1.
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Example

10
20
30
40
50
60
70
80

5.4 R4611E BASIC Statement Syntax

The FOR statement to NEXT statement section can be
nested. :

The variable name of the loop counter used with a pair
of FOR and NEXT statements must be the same in both
statements. An error is generated if the name is
different.

(NEXT without FOR)

And if the value of the numerical variable used in the
loop counter while processing the program between the
FOR and NEXT statements is changed, the repetition
processing will not proceed in the normal way.

1f the numerical varjable after the NEXT statement is
omitted, the value for the previous FOR statement is
adopted automatically.

FOR R = 11 TO 0 STEP -5
FOR I = 0 TO PI STEP PI/180
=5IN(L) *R+23
Y=COS (I) *R+15
CURSOR X, Y:PRINT "*"
NEXT 1
NEXT R
STOP
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GOSUB
RETURN

Qutline

Syntax

Commentary

Branch to and return from the specified subroutine.

Integer :
—_— A . R
Label expression

GOSUB Numerical value representation Label expression

- () —

‘RETURN

e Transfer process control to subroutine starting from
the line number specified by integer or label
expression.

"Return to next statement after the GOSUB statement by
using the RETURN statement.

® Always include the RETURN statement at the end of the
subroutine to ensure return to the main program.

® An error is generated if a RETURN statement is executed
without subroutine branching.

¢ Since the GOSUB statement to RETURN statement section
can be nested, branching to another subroutine from the
first subroutine is possible. Too much nesting,
however, can use up memory space and result in error.
If a label expression is used in GOTO or GOSUB, and the
corresponding line number does not exist, the

<<< Undefined line: Enter CORRECT line. >>>
message appears on that line. No further processing is
possible since the branch destination does not exist.
Insert the correct line number. If this error message
line is deleted accidentally, the value of the GOTO or
GOSUB label expression is cleared to 0, and any further
attempt to execute the program results in the
Undefined line
error message appearing. To enable processing to
proceed insert the correct label expression value in
the GOTO or GOSUB statement.
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Example

10 FOR I = 1TO 9

20 GOSUB 60
30 GOSUB *PRT
40 NEXT I

50 STOFP

60 . SUB ROUTINE

70 X =1 % I
80 RETURN

90 *PRT ! SUB ROUTINE
U

100 PRINT I; "
110 RETURN

5 -~ 38
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9.

GOTO

Cutline

Syntéx

Commentary

Example

Branch to the specified line number.

Integer : ,
GOTO Label expression

GOTO Integer Label expression

e Branch unconditionally to the specified line number.

e If LIST is executed when the specified line number is
found not to exist in the program, a REM statement is
automatically inserted in the position corresponding to
the missing line number.

® If a loop is formed by branching back to the current
line number as in the following example, a never-ending
Joop is formed.

10 GOTO 10
Therefore, always
split the line.
10 REM
20 GOTO 10
10 FORI =1 T0 9
20 GOTO 60
30 GOTO *PRT
40 HNEXT I
50 sTOP
60 !
70 X=1I*T1I
80 GOTO 30
90 *PRT
100 PRINT I; "#*" ;I; "=" ;X
110 GOTO 40
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10. IF THEN
Outline Branch to and execute the specified statement depending
on conditions.
Syntax

Conditionad Stat
expression THEN tatement >

IF <Conditional expression> THEN <Statement>

IF Conditional N
expression THE

Compound expression

() —

IF <Conditicnal expression> THEN
Compound expression
END IF

onditionall .
Expression THEN

Compound expression

ELSE

Compound expression

END IF

IF <Conditional expression> THEN
Compound expression

ELSE
Compound expression

END IF
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Commentary

B iConditicnall
'expression ' THEN

Compound expression

Conditionall
BELSE IF expreSSiOn. THEN

Compound expression

ELSE

Compound expression

END IF

IF <Conditional expression> THEN
Compound expression

ELSE

Compound expression

END IF

Although the conditional expression is a logical
expression, a numerical value representation can also
be written here apart from logical expressions using
comparison operators., In this case, the operation
result is false only if the value is 0, but true if any
other value.

The program is branched and processed according to the
logical expression conditions.

The THEN statement is executed once the logical
expression relationship is established. The THEN
statement can include successive statements, followed
by execution of the next statement.

If the logical expression relationship is not
established, the next line is processed.
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® The following six types of logical operators can be

used.

A=B (A==B} Established if & and B are egual

A>B Established if A is greater than B

A<8 Established if A is smaller than B

A>=B Established if A is equal to or greater
than B

A<=B Established if A is equal to or smaller
than B

A<>B (Al=B) Established if A and B are not equal

Expressions in parentheses can also be used.

In the above logical expressions, both A and B may be
numerical value representations. And numerical value
representations can be compared with character string

expressions.
Example 10 FLG = 0
20 FOR I = Q0 TO
30 PRINT I;
40 IF (I % 2) = 0 THEN FLG = 1
50 IF FLG = 1 THEN
60 PRINT " EVEN" ;
70 FIG = 0
80 END IF
90 PRINT
100 NEXT I
110 STOP
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1.

INPUT
Outline . Substitute keyboard input data in numerical variable.
Syntax
IKPUT
Character ' |
string
Numerical
variable
Character
string
variable
INPUT [“<Character string>" ,]{Numerlcal variable
| Character string}
Commentary e When the INPUT statement is executed, the program is

stopped temporarily to wait for input of data from the.
keyboard. This input wait status is maintained until
the ENTER key is pressed, resulting in the key input
data being substituted in a variable. '

e The INPUT statement can handle both numerical and
character string variables. However, if the input
contains non-numerical characters (such as alphabetic
characters and symbols), all non-numerical characters
are disregarded. BAnd if there are no numerical
characters at all, a value of 0 is substituted in the
variable. No substitution takes place if only the
ENTER key is pressed. That is, the value prior to
input remains unchanged.

e Character constant inputs do not have to be enclosed
between guotation marks.
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Example 10 OUTPUT 31; "SINGLE EDITON"

20 INPUT "CENTER FREQUENCY (MHz) ?" ,CF
30 INPUT "SPAN FREQUENCY(KHz) ?" ,SF
40 OUTPUT 31; "EDITOFF"

5¢ ouTPUT 31; "CENTERF" ,CF, "MHZ"
60 OUTPUT 31; "SPANF" ,S5F, "KHZI"

70 OUTPUT 31; "SINGLE"

B0 OUTPUT 31; "MAXSRCH"

90 OUTPUT 31; "MAXSRCH ?"

100 ENTER 31; F,L,D?,D2

110 QUTPUT 3%; “"EDITON"

120 PRINT "MAX = " ,L

130 STOP
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LET

LET is not used in programs. Direct substitution statements are
written.

Outline Substitute in variables.

Syntax

Rumerical N = Numericalvalue
: ‘variable representation 1
Cha.racter N = - | Character string _1
string variable representation

<A> <B>[,<A> <B> |}

<A>, <B> ::= Numerical variable = Numerical value
representation

Commentary e The "=" sign used here denotes substitution. It is not

the mathematical equal sign. If the left hand side of
this sign is a numerical value, character strings too
can convert and substitute the numerical value
section. Especially when substituting a character
string, the most that can be substituted is the length
of the right hand side when "=" is used. With "=>",
however, where the character string on the right hand
side may be shorter than the character string on the
left hand side, the length is substituted in the left
hand side with spaces filling the lead.

With "=<", on the other hand, spaces are filled in
behind. That is, "=>" and "=<" are valid substitution
operators only for character strings,
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Example

10 DIM STR$

20 PRINT "123456789012345678"
30 STR$ = "ABC" :PRINT STRS
40 STR$ =< "OPQ" :PRINT STR$

50

<Ex

123
ABC
OFQ

STR$ => "XY2Z" :PRINT STR$
ecution result>

456789012345678

XY7Z
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13. OFF SRQ {Only in controller mode]
OFF ISRQ
Outline ‘Cancel branch function and definition by SRQ or ISRQ
interrupt.
Syntax
\JFF S )
OFF SRQ
OFF ISRQ

Commentary e Cancellation of branching generated by an 1nterrupt

enabled by ON SRQ statement.

Example 100 OUTPUT 31; "EDITOFF SRQE"

110 ON ISRQ GOTO *MAX
120 QUTPUT 31; "SINGLE"
130 ENABLE INTR

140 ! LOOP

150 GOTO 140

160 *MAX

170 DISABLE INTR

180 OUTPUT 31; "MAXSRCH"
190 OUTPUT 31; "MAXSRCH?"
200 ENTER 31;F,L,D1,DL2
210 PRINT L

220 GOTO 130

< Commentary >

Address Details Rddress Details
100 Set measuring screen, and 170 Disable interrupt
enable SRQ 180 Search for maximum level
110 Set lnFernal SRQ interrupt 190 Request return of maximum
branching
level
120 Single sweep 200 Substitute returned data
130 Accept interrupt in respective variables -

210 Display level
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14. OFF KEY

Qutline

Syntax

Cancel branch function and definition by KEY input
interrupt.

{ OFF KEY }

Commentary

Example

e—

Key code

OFF KEY Key code

OFF KEY Key code

® Cancellation of branching generated by R4611E key input
interrupt enabled by ON KEY statement.

10 ON KREY 2 GOTO 100
20 ENABLE INTR

30 . LOOP

40 GOTO 30

100 OFF KEY

110 PRINT "OFF KEY"
120 STOP
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15.

ON SRQ
ON ISRQ

Outline

Syntax

Commentary

[ON SRQ only in controller ﬁode]

Enable interrupt branching by external SRQ signal via
GP1B. (ON SRQ)

Or, enable interrupt branching by when an internal
interrupt source is generated. (ON ISRQ)

Integer : '
@ GOTO T Label expression
GOSUB

ON SRQ GOTO| GOSUB Integer|Label expression

Execute branching by interrupt during execution of
program,

Branching is executed after the statement being
executed at the time of the interrupt has been
completed.

And the return destination required after branching to
a subroutine becomes the next statement to be executed
after the statement being executed at the time the
interrupt was generated.

ON SRQ is capable of interrupt branching by SRQ signal
from external GPIB only when executing in controller
mode.

Note* ON SRQ is valid in controller mode.
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Example Search for MAX during each single sweep.
100 OQUTPUT 31; "EDITOFF SRQE"
110 ON ISRQ GOTO *MAX
120 OUTPUT 31; "SINGLE"
130 ENABLE INTR
140 ! LOOP
150 GOTO 140
160 *MAX
170 DISABLE INTR
180 OUTPUT 31; "MAXSRCH"
190 OUTPUT 31; "MAXSRCH?"
200 ENTER 31;F,L,D1,D2
210 PRINT L
220 GOTO 130
<Commentary >
Address Details Address Details
100 Set measuring screen, and 170" Disable interrupt
enable SRQ 180 Search for maximum level
110 Set 1n?erna1 SRQ interrupt 190 Request return of maximum
branching
level
120 Single sweep 200 Substitute returned data
130 Accept interrupt in respective variables
210 Display level
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16.

ON KEY

Outline

Syntax

Enable branching by KEY input interrupt.

Integer :
.—@N KEg——“Key code " @ ) Labef expression [
GOSUB

ON KEY "key code" GOTO|GOSUB Integer |Label expression

Commentary | e Branch by KEY input interrupt during program execution.

Example

® Branching is executed after the statement being
executed when the interrupt was generated has been
completed.

® And the return destination required after branching to
a subroutine becomes the next statement to be executed
after the statement being executed at the time the
interrupt was generated.

® Key codes are numerical values from 1 to 6, and
correspond to the soft key and function keys F1 thru Fé
on the left hand side of the CRT screen.

1 CLS 1010 GOTD =HERE

10  ENABLE INTR 1100 PRINT “SECOND KEY®
20 ON KBY 1 60TC 1000 1101 COUNT = 10

30 ON KEY 2 GOTO 1100 1110 GOTD *HERE

40 0K KEY 3 GOTO 1200 1200 PRINT “THIRD KEY”

50 ON KEY 4 GOTO 1300 1201 COUNT = 20

60 ON KEY 5 GOTO 1400 1210 GOTO =HERE

76 ON KEY 6 GOTO 1500 , 1300 PRINT “FOURTH KEY®
75  COUNT = 10 1301 COENT = 30

80  =HERE: 1310 GOTOD xHERE

85 1 =0: PRINT " 1400 PRINT “FIFTR KEY”

90 IF I=COUNT THEN GOTO =HERE 1401 COUNT = 40

100 ++I: PRINT ">" ; 1410 GOTC =HERE

101 GOTO 90 1500 PRINT “SIXTH KEY”®

1000 PTINT “FIRST KEY~ 1501 COUNT = 50

1001 COUNT =1 _ 1510 GOTO =HERE

5 - 51 Jun 15/88



R4611E
NETWORK ANALYZER PROGRAMMING
INSTRUCTION MANUAL

5.4 R4611E BASIC Statement Syntax

17. ON ERROR

Outline Specifies branch destination on error.

Syntax

B

ON ERROR ——(snm )-r aeepeh L
nation

60SUB

ON ERROR GOTO 1000

Commentary When an error is generated during BASIC program
execution, the system displays the line number and error
message and stops execution.

In case of built-in function (requests for measuring
equipment services) errors, program execution resumes
immediately after display of the error message.

To troubleshoot such errors, use the ON ERROR statement.
Specify branch destination with a numeric constant,
numeric variable, or label. ERRN system variables that
keep record of error codes classifies the errors. If
unable to recover from the error immediately after
generation, use the QOFF ERROR statement to avoid
resulting in an endless loop.
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18, PAUSE

Outline Temporarily halts program execution.

Syntax

— @D

Commentary This BASIC command temporarily halts the BASIC program
execution, thus resumption from the interrupted line by
the CONT command is possible.

To halt execution from outside the program, press the
nearest key in the leftmost column.

Example 10 FOR I = 1TO %
20 GOTO 60
30 GOTO *PRT

40 NEXT I

50 PAUSE

60 |

70 X=1*1

80 GOTO 30

90 *PRT

100 PRINT I; "*" ;I; "=" ;X
110 GOTC 40
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19. PRINTF

Qutline. _ Display numerical or character string data.

Syntax

Character string
( PRINTF ) representation ' B >

Numerical wvalue
representation

Character string
representation

OO

PRINT [Numerical value representation
Character string representation
{ +| 7 Numerical value representation
Character string representation ]

Commentary ® Display specified numerical data or character string.

e If numerical values and character strings are
partitioned by commas {,) successive values and strings
can be output without executing a carriage return.

e And if a semicolon (;) is placed at the end of a PRINT
statement, there is no carriage return at the end of
the printer output. Therefore, printing is continued
on the same line as the last printing when the next
PRINT statement is executed.

Example 10 PRINT 123%456

20 PRINT "ABC"

30 PRINT "Freq.=" , A, "Hz"
40 PRINT I,

e PRINT USING Format designation expression; [Expression[...]]
The format designation expression is a character string

representation where the format is specified with image
specifications partitioned by commas. '
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<Image specifications >

20 RN U

--Display space in the remaining part of specified field.
--Specify 0 in the remaining part of specified field.

--Display expression value without change.

--Always append + or - sign flag.

--Append - sign flag, or take a space when positive.

-+ Display decimal point.

-Display e, sign, and exponential part.

- Display expression value without change, but with decimal point

displaved in European format.

--Display European format decimal point.

-- Specify * in the remaining part of specified field.
-+ Display single character.

--Display character string without change.

-Display space.

- Use™~" to enclose sections to be written literally in literal

+ @ W

|
'

g9 =3

format designation expressions.

- Display expression value as ASCII code.

--New page

--Shift display position to start of same line,

-~ Shift display position to start of next line.

-No final carriage return

~Qutput in n-digit precision. When specified for character

string, this value becomes the length of the actual character
string.

Example 10 PRINT USING “4Z7,2X,5D,2X,5*" ;123,-444,567

<Results of execution:
0123 —444 **567

Example 10 PRINT USING "S3D,X,S3D" ;-4.5,465

20 PRINT USING "M3%Z,%,5,M3ZR3%2" ;1.26,-5.452

<Results of execution»>
-4 +465
001.3 -005,452

Example 10 PRINT USING "K,X,H" ;5.03B84e+22,4.5563

<Results of execution:>
5.03884e+22 44,5563

Example 10 PRINT USING "k, #" ; “character:"

20 PRINT USING "B" ;69

<Results of execution>
character:E
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Example

Example

10 PRINT USING "N\" .t oeinnennes N "+, A" ; "
20 PRINT USING "k,-, \" .END. " \" . string"

<Results of execution>
*

string

LEND.

100 PRINT USING "DDD.DD" ;1.2
110 PRINT USING "ZZZ.ZZ" ;1.2
120 PRINT USING "K" :1.2

130 PRINT USING "SDDD.DD" ;1.2
140 PRINT USING "MDDD.DD" ;1,2
150 PRINT USING "MDDD.DD" ;-1.2

160 PRINT USING "H" ; 1.2

170 PRINT USING "DDDRDD" ; 1.2
1

1

180 PRINT USING "#&*% **Ut . 1,2
190 PRINT USING "aA" ; "“A" ; "a
200 PRINT USING "k" "string"

210 PRINT USING "B" , 42
220 PRINT USING "3D.2D" ;1.2

<Results of execution>
1.20
001,20
1.2
+1.20
1.20
-1.20
1,2
1,20
*%x 1,20
a
string
*
1.20
Program ended normally.
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20. PRINTF

Outline Display numerical or character string data.

Syntax

GPRINT - -

Numerical value
representaticn

Character string
rapresentatien

& O

Commentary e Display specified numerical data or character string.

e If numerical values and character strings are
partitioned by commas (,) successive values and strings
can be output without executing a carriage return.

® And if a comma (,) or semicolon (;} is placed at the
end of a PRINTF statement, there is no carriage return
at the end of the printer ocutput. Therefore, printing
is continued on the same line as the last printing when
the next PRINTF statement is executed,

e The character string representation in the first
parameter is used to specify the format of subsequent
parameters.

The format designation method is outlined below,

® PRINTF Format designation expression; [Expression[Expression[...]]]

The format designation method resembles the Printf function in C
language.

The format designation expression is a character string type
expression, and the ocutput format is specified by the following
parameters following %. Other character strings apart from this
format are simply straight forward ocutputs.

If output of % is required, use %%.
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% [-1, {0], and [.n] characters
- Left justify within specified field, but right justify
if no designation.

0 Select 0 instead of spaces as the character used to
fill up the remainder of the specified field.

+ Always append + or - sign flag.

Space Append -~ sign flag, or take a space when positive.

m Take m characters of field.

. Dutput in n-digit precision. When specified for

character string, this value becomes the length of the
actual character string.
Characters d: Decimal number with sign
u: Decimal number without sign
o: Octal number
®: Hexadecimal number
s: Character string
e: Floating decimal point display with sign

Example 10 N 500000

20 U = LOG({1+1/N)

30 vV=0U~-1/N)

40 PRINTF "27d t%16.5e t%16.5e\n" ,N,U,V
50 PRINTF "$s\n" , "end "

I

<Results of execution>
50000 2.00000e-06 -1.999%94e-12
end
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21. SPRINTF

Qutline ! Convert the format in accordance with the format
conversion specification for PRINTF command, and assign

the result to the character string variable.

Syntax

Character stxing} |JFormat . Ee ra .
.SPRI NT variable specification genta + d

L

Commentary Convert the value of expression using a method of PRINTF
format specification, and assign the result to the
character string variable of the first parameter.

Refer to the "PRINTF' for a method of the format
specification, Special attention should be taken to the
method of format specification, the number of expression,
and character string variable field.

If the character string variable field is not enough to
assign the result, a basic buffer will be broken.
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22, GPRINT
LPRINT

Cutline

Syntax

Commentary

Example

GPIB ocutput
Serial output

Output numerical or character string data.

GPRINT }—

Numerical value
representation

Character stfing
representation

OO

GPRINT [Numerical value representation
LPRINT Character string representation
{,]; Numerical value representation
Character string representation ]

® Display specified numerical data or character string.

e If numerical values and character strings are
partitioned by commas {,) successive values and strings
can be output without executing a carriage return.

e And if a comma (,} or semicolon (;) is placed at the
end of a PRINT statement, there is no carriage return
at the end of the printer output. Therefore, printing
is continued on the same line as the last printing when
the next PRINT statement is executed.

700 PRINTER 1

110 FOR I = 0 TO 20
120 GPRINT I

130 LPRINT I

140 NEXT I

150 STOP
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23. PRINTER

Outline Specify device address to be sent to the printer.

Numerical value
L f——
PRINTER representaticon

PRINTER Numerical value representation

Syntax

Commentary e The device address of the printer connected tc the GPIB
is passed to R4611E by this PRINTER command. Before
executing a PRINT statement, always specify (in R4611E)
the printer address by this PRINTER statement,

® The device address is an integer from 0 to 30.

Example 10 PRINTER.!
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24.

REM

Qutline

Syntax

Commentary

Example

25.

CLS

Outline

Syntax

Commentary

Example

Program remarks.

— Character
string

REM <Character string>

® Use the REM statement to insert remarks in the program.

¢ Since the REM statement is not executed, any character
string may be inserted after REM. Any alphanumeric
character or symbol may be included.

e The REM statement can also be represented by an
exclamation mark ..

e Colons cannot be used for multiple statement purposes

after a REM statement. Everything including the colon
is regarded as remarks,

10 REM "PROGRAM 1"

20 ! 1983-JUN-02
30 A=A+1:! INCREMENT A

Clear the CRT screen.

CLS

e Clear all characters displayed on the CRT screen.
® At the same time that the screen is cleared, the cursor
is returned to the home position.

10 CLS
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26. DATA

Outline

Syntax

Commentary

Caution

Defines numeric values and character strings to be read
by the READ statement.

-

— G 4

Numeric
|y
constant
Chracter
—— - string
+ constant
L

DATA statements are not executed but read by the READ
statement.

Therefore though the DATA statements can be at any line
number, they must be arranged in the order of reference.
To rearrange them, use the RESTORE statement.

More than one constant, separated by commas, can be
specified in a single DATA statement. Put character
strings in double quotations (" ") as a character string
constant.

Parameters in the DATA statement cannot contain equations
with variables,
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27.

READ

Outline

Syntax

Commentary

Replaces constants in the DATA statement with variables.

READ Entries >

READ Entries { Entries}

This statement replaces numerics and character strings
defined by the DATA statement with variables specified by
the argument.

When the system encounters a READ statement, it searches
for the DATA statements.

With the first READ statement, the system starts
searching each line number from the head of the program
in descending order (if not rearranged by the RESTORE

statement) and replaces the first argument found with the
variable,

Then the system keeps on searching for DATA statement
constants and replaces them one by one.

If the number of constants specified by the DATA
statements is less than the number of variables in the
READ statements, it results in an error.

In this case, the line numbers of the READ and DATA
statements are ignored.
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28.

RESTORE

Outline

Syntax

Commentary

Specifies DATA lines to be read by the next READ
statement.

RESTORE Line |
number

Specify the line number with an expression or label.

If not specified, the DATA statement constants are read
from the head of the program to be specified by the next
READ statement.

Any line number after the argument line number that is
considered the starting position of the search can be
specified.
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QOutline

Syntax

Commentary

5.4 R4611E BASIC Statement Syntax

Branch several times using a value in the expression.

: Expres-
SELECT sion

Chracter
string |
expression

Expres-
sion

CASE

Chracter

string .
expression

nis

Compound statement

Expres-
CASE sion T

Chracter
sString
| expression

L

Compound statement

CASE ELSE

Compound statement

END SELECT

This statement executes all the compound statements
following the CASE statement that has the eguivalent
value as specified by the SELECT statement. Execution
continues until another CASE, CASE ELSE, or END SELECT
statement is encountered.

Nesting of the SELECT statement is possible., Internal
SELECT contains the entire external SELECT.
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30.

ERRN

Outline

Syntax

Commentary

This statement is a system variable for retaining an
error number.

This is a system variable for retaining an error number
generated when the BASIC program 1s executed.

The system variable is initialized to 0 at the start of
the BASIC program and the value is substituted when an
error occurs.

The value is initialized to 0 when 0 is substituted
explicitly or the BASIC program is reexecuted.

Actual error number structure is as follows:
Error class * 256 + Error message number

Error class

Associated with the data I/0.
Associated with the data operation.
Associated with the build-in function.
Associated with the BASIC statement.

da W R -
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31,

ERRMS

Qutline

Syntax

Commentary

This statement is a system function for returning an
error message of the specified number.

~—(}RRM$:>~““-Errnor No,—

The system function returns an error message specified in
a parameter,

When specifying 0 as a parameter, it returns the last
displayed error message.

The error number structure is as follows:

Error class * 256 + Error message number
Only the error message number is referred to internally
although an error number including an error class is

specified. Therefore, ERRN can be specified for an error
number.
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32,

PEEK

Outline

Syntax

Commentary

Example

The PEEK system function is used for maintenance of the
tester, This function reads the contents of built-in
tester memory.

PEEK (side, address, type)
side 0: I/0 CPU board

1: main CPU board

address The address from which data is read
type 0: Single-byte unit (char)

1: Two-byte unit (short)
Others: Four-byte unit ({long)

This function is used for maintenance only.

It

is not used for ordinary measurement,

The PEERK function reads data from the specified address

of

10
20
30
40
50
60

the specified board and returns it as the return value,

side = 0 ! 1/0 CPU board
address = Q0x5ff80
type =0

FOR i = address TO OxbHffff
PRINTF "%c", PEEK(side, i, type)
NEXT i
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33.

POKE

Qutline

Syntax

]Commentary

|Example

The POKE command is used for maintenance of the tester.
This command writes data in the tester built-in memeory.

POKE side address data type
side 0: I/0 CPU board
1: main CPU board
address The address where the data is written
data The data to be written in the specified address
type 0: Single-byte unit (char)
1: Two-byte unit (short}
Others: Four-byte unit (long)

This function is used for maintenance only. It is not
used for ordinary measurement. The POKE function writes
data in the unit specified by "type". It writes data in
the specified memory address of the specified board. The
user should know the memory contents before using this
command. To orotect the important system data, this
function is enabled only when control register 5 is set
to 1. (See the CONTROL command section.)

POKE 0 0x100000 OxFF 0O
A single byte of X'FF' is written in address X'100000,
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5.5 R4611E BASIC GPIB Control Statement Syntax and Activity
e CLEAR ..e2.002+...- See page 5-70.
2. DELIMITER s2cveaaas See page 5-71.
3. ENTER .i.ieveveass.. See page 5-72.
4. INTERFACE CLEAR ... See page 5-74,
5. LOCAL .veveeas wees.. See page 5-75.

6. LOCAL LOCROUT ..... See page 5-76.

7. OUTPUT ...244+2--.-. See page 5-77.
B. REMOTE ..vvcevnasnans See page 5-79.
9. REQUEST .vesvssnas . See page 5-80.

10. SEND ....vevseesess See page 5-81,
11. TRIGGER ..... «ses-.. See page 5-83.

12, SPOLL +4.e42e22+2+++- See page 5-84,
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CLEAR

Outline

Syntax

CLEAR

CLEAR [Device address|,Device address ]

Commentary

Example

Caution

Initialization of all devices, or a specifically selected
device connected to the GPIB.

Device address

(e
-\

e If only CLEAR is executed without specifying any device
address, the universal command "device clear" (DCL) is
sent to the GPIB. All devices connected to the GPIR
are thus initialized.

e If a device address is specified after CLEAR, only the

device specified by the device address is addressed,
and the address command "select device clear” {SLC) is
sent.

Hence, only the specified device is initialized. and
more than one specific device address can be specified
at the same time. i

10 CLEAR
20 CLEAR 2
30 CLEAR 1 3 5 7

CLEAR does not function when in talker/listener mode.
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2. DELIMITER

Outline Statement for selecting and setting one of four
delimiters.

Syntax

ical val
_( DELIMITER )—’i‘;’;‘ii;;it:&f:—>

DELIMITER Numerical value representation

Commentary | e The delimiter corresponding to the number indicated in
the numerical value representation is set. The
delimiter selection numbers and types are listed below.

Selection number Type of delimiter
0 Output of "CR" and "LF" 2~byte code. Or "LF" output
together with "EOI" single wire output.
1 Output of "LF" 1-byte code.
2 : Output of "EOI" single wire output together with
' last byte of data.
3 Output of "CR" and "LF" 2-byte code.

e An error is generated if the Numerical value
representation result does lie in the 0 to 3 range.
And the value is regarded as an integer with decimal
places disregarded.

e "DELIMITER=0" is set automatically when the power is
switched on. :

Example- 10 DELIMITER 0
20 DELIMITER 1
30 DELIMITER A*10
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3. ENTER

Outline Entry of data from GPIB.

Syntax

Character
string variable

—— | ENTER Device address -@-——

Numerical
variable

ENTER Device address:Numerical variable
| Character string variable

Device address
0 thru 30: Address of external device connected to

the GPIB
31 : Data input from R4611F measuring section
32 : Data input from parallel port

Commentary e Input of data via GPIB from device specified by device
address, and storage as numerical value or character
string within BASIC variable. Note, however, that if
the device specified by device address does not have a
TALKER function, the program is stopped without the
controller being able to complete the handshake.

And if a character string variable is used, that
character string must be declared in advance by DIM
statement,

o When input is by character string, the length of the
character string variable used in the destination must
be sufficient to prevent overflow of the input data and
disregarding of data which cannot fit in.

Example 10 ENTER 1:A

20 DIM A%(100), B$(20)
30 ENTER 2;A%$ EOI

40 ENTER 3;B$
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Caution ® Function when in controller mode

Specify the designated address function as TALKER, and
accept data.

¢ Function when in TALKER/LISTENER mode
Time out error is generated if R4611E is not specified
as TALKER within one minute by external controller.
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4. INTERFACE CLEAR

Outline Initialization of entire GPIB interface connected to
R4611E.

Syntax

Ve A\
INTERFACE CLE
\ AR

INTERFACE CLEAR

Commentary ® Execution of this statement results in output of GPIB
single wire signal IFC for about 100 microseconds.

When the GPIB interface of all devices connected to the
R4611E GPIB receives the IFC signal, the TALKER or
LISTENER status is cancelled,

Example 10 INTERFACE CLEAR

Caution Does not function when in TALKER/LISTENER mode.
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5.

LOCAL

QCutline

Syntax

Commentary

Example

Caution

Release of specified device from remote control status,
or making the remote enable (REN) line to false.

Device address

"
o

v

LOCAL [Device address ,Device address |}

e If LOCAL is executed without specifying a device
address, the GPIB remote control {(REN) line becomes
false (high level), and all devices connected to the
GPIB are switched to local mode. While REN is false,
note that GPIB devices cannot be set by OUTPUT command
{since GPIB control is no longer effective). To make
REN true (low level) again, execute the REMOTE
statement.

e If a device address is specified after LOCAL, remote
mode can be canceled by addressing only the device
specified by that device address.

10 LOCAL

20 LOCARL 1

30 LocaL 1, 2, 3
40 LOCAL A¥*10+4J

Does not function when in TALKER/LISTENER mode.
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LOCAL LOCKROUT

Qutline Cancellation of the function which enables devices

connected to the GPIB to be switched to local mode by
front panel operation.

Syntax

S A
LOCAL LOCKOUT
AN J/

LOCAL LOCROUT

Commentary ® When each device connected to the GPIBR is in remote

mode (that is, when controlled by remote control via
the GPIB) the panel keys on each device are locked to
prevent local setting of data. The LOCAL key, remains
effective, however, and if pressed, the respective
devices are returned to local mode where local setting
of data is possible. Consequently, various
interruptions during remote control operations are
possible, and accurate control may not be possible. By
executing the LOCAL LOCKOUT statement, however, the
LOCAL key on all devices connected to GPIB can be
locked to prevent all local control operations at each
device.

e When the LOCAL LOCKOUT statement is executed, the
universal command "local lockout" (LLO) is sent to the

GPIB.
Example 10 LOCAL LOCKOUT
Caution Does not function when in TALKER/LISTENER mode.
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OUTPUT

Outline

Syntax

Output of data to GPIB.

() ()
X/ \_/

—— (outpur bevice adéress ——s O Namerical valus \
ion

Commentary

Example

Character string
representation

OUTPUT Device address{,Device address} A

<A> ::= Numerical value representation
[Character string representation
{ ,Numerical value representation
[Character string representation}

Device address
0 thru 30: Address of external device connected to the

GPIB
31 : Output to R46171E measuring section
32 : Output to parallel port

® Numerical and character string data is sent as ASCII
data to the device specified by device address.

More than one device can be specified at once by
partitioning device addresses with commas, and
numerical value representation and character string
representation can even be mixed by also partitioning
with commas.

e If the OUTPUT statement is executed when the REN line
is true (low level), devices specified by device
address are automatically set to remote mode., Remote
mode can be cancelled by executing the LOCAL statement.

10 OUTPUT 3:123

20 A=5

30 B=6

40 OUTPUT A; "STARTF" , B, "MHz"
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Caution ® When in controller mode

Specify the designated address function as LISTENER,
and output data.

® When in TALKER/LISTENER mode

Time out error is generated if R4611E is not specified
as LISTENER within one minute by external controller.
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8.

REMOTE

Outiine

Syntax

———-m——*( REMOTE }

Commentary

Example

Caution

Set specified device to remote mode, or make the GPIB
remote enable (REN) line true,

Device address
—0O-—

REMOTE [Device address{,Device address)]

e If only REMOTE is executed without specifying a device
address, the GPIB remote enable (REN) line becomes true
{(low level} and remote control of the devices connected
to GFIB becomes possible. The REN line can be made
false (high level} by executing the LOCAL statement.

e If a device address is specified after REMOTE, the
corresponding device is put into remote mode {as long
as the REN line is true (low level)). More than one
device address can be specified together. And remote
mode can be canceled by executing the LOCAL statement.,

e Although the purpose of the REMOTE statement is to put
selected devices into remote mode, specified devices
are automatically set to remote mode (without executing
the REMOTE statement)} when any of the following
statements is executed (but only as long as the REN
line is true (low level).

CLEAR [Device address{,Device address}]
OUTPUT Device address{,Device address]:
<output data>{,<coutput data>}
REMOTE [Device address{,Device address ||
SEND LISTEN Device address({,Device address
TRIGGER Device address|{,Device address}

10 REMOTE 1
20 REMOTE 5
30 REMOTE 1, 2, 3, 4

40 REMCTE A*100+I

Does not functicn when in talker/listener mode.
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9.

REQUEST

Outline

Syntax

Commentary

Example

Caution

Set status byte to be sent to external GPIB when in

talker/listener mode.

REQUES

REQUEST Integer

Integer

Integer values 0 thru 2535

¥

e Set status byte to be sent to external GPIB when in

talker/listener mode.

e Set a value greater than 64 when generating SRQ.

10 REQUEST 65

Does not function when in controller mode.
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10. SEND

Outline

Syntax

SEND

Commentary

Qutput of command and data to GPIB.

5 CHD

Cy
-
Cy
-,

B

~
PN

DATA

Numerical value
representation

- TALK

0

UNL

UNT

SEND <A>[<B>{,<A><B>}

<A>

CMD DATA|LISTEN TALK [<C>{,<C>}]
UNT UNL

= Numerical value representation

e Statement for sending universal commands, address
commands, and data independently to the GPIB.

D

DATA

Make the attention (ATN) line true (low
level), and send the given numerical valueg to
the GPIB. Since the numerical values are
converted to B-bit binary data and cutput to.
the GPIB, the numbers handled nust not exceed
the 0 thru 255 range. &and numerical values
expressed as decimal numbers are automatically
converted to integer numbers.

Make the ANT line false (high level) and sent
the given numerical values to the GPIB, The
numerical values handled here are subject to

the same restrictions as those handled by
anl’l -
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LISTEN: Send the given numerical values to the GPIB as
LISTENER address group (LAG). Multiple
numbers can also be specified, .

TALK : Send the given numerical values to the GPIB as
TALKER address group (TAG). Multiple numbers
can also be specified.

UNT : Send the untalk (UNT) command to the GPIB.
TALKER mode of the device specified as TALKER
before this command was executed is canceled.

UNL : 8Send the unlisten (UNL) command to the GPIB.
LESTENER mode of the device specified as
LISTENER before this command was executed is
canceled,

Example 10 SEND UNT UNL LISTEN 1, 2, 3 TALK 4

20 SEND UNT CMD 10, 200 DATA 30, 54

Caution Does not function when in TALKER/LISTENER mode.
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il.

TRIGGER

Qutline

Syntax

————— { TRIGGER }

Commentary

Example

Caution

" Statement Syntax and Activity

Send the address command group (ACG) group execute
trigger (GET) to all devices, or specifically selected
devices connected to the GPIB.

——— | Device address

|—@‘“‘——'

TRIGGER [Device address .Device address |

e If TRIGGER alone is executed without specifying a
device address, only the address command "group execute
trigger™ (GET) is sent to the GPIB. 1In this case,
devices where a trigger is to be applied must be set to
listener in advance.

e If a device address is specified after TRIGGER, the GET
command is only sent to the specified device.

10 TRIGGER 1
20 TRIGGER
30 TRIGGER 2, A*100~-J, 30

Does not function when in talker/listener mode.
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12, SPOLL
Outline This statement executes serial polling of the specified
GPIB equipment to read a status byte.
Syntax

GPIB

SPOLL (equipment address)

Commentary e The statement executes serial polling of the other GPIB
equipment when the R4611E network analyzer is in the
controller mode.

® The statement executes serial polling of eguipment
corresponding to each address when the equipment adress
is 0 to 30.

® The statement takes out a status byte for the R4611E
network analyzer regardless of the mode, such as
controller mode and TALKER/LISTENER mode, when the
equipment address is 31.

Example 10 ON ISRQ GOSUB 100
20 ON SRQ GOSUB 200
30 ENABLE INTR

40 !

50 GOTO 40

100 S5=5POLL (31)

110 PRONT S

120 RETURN

200 S=SPOLL ({1}

210 PRONT S

220 RETURN

Caution '9' is returned when the equipment address 0 to 30 is
specified in the TALKER/LISTENER mode and SPROLL is
executed.
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R4611E

5.6 Syntax of the R4611E

10.

ENTER .cvvvusnes

ENTER USING ....

OFF END

ON END

* s v 800

= s a9 eaas

CLOSE t.veessnns

OPEN .tuaeneecncen

OUTPUT

OUTPUT USING ...

COPYFILES ......

DSTAT

Network Analyzer BASIC File Control Statement

See

See

See

See

See

See

See

See

See

page

page

page

page

page

page

page

page

page

page

5-83.

5-85.

5-87.

5-88.

5-89.

5-90.

5-91.

5-93.

5-95.

5-96.

5 - 85

Jun 15/88



R4611E
NETWORK ANALYZER PROGRAMMING
INSTRUCTION MANUAL : .
: 5.6 Syntax of the R4611E Network

1-

ENTER

Outline

Syntax

—_—

Commentary

Example

0

File m ‘Image spe-—
ENTER e descriptor '/ + cificationsl "

Analyzer BASIC File Control Statement

This statement reads data from the file and substitutes
it for the entry item.

ENTER #File descriptor ; Entry item

The statement reads data in the data type format of the
corresponding entry item from the file assigned to the
file descriptor, and substitutes it for the entry item,

BINARY file

The BINARY file expresses the internal data without
change.

The BINARY file reads four bytes of header when an entry
item is an integer or character string, or eight bytes of
header when an entry file is a real number. Then, it
reads the data for the length specified by the header.
Since the number of bytes to be read depends on the entry
item type, correct data cannot be obtained unless the
same entry type as for output is entered.

10 INTEGER I

20 DIM R

30 OPEN "FILE" FOR INPUT AS #FD
40 ENTER #FD;I,R,S$
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Number of bytes to be read depends on the entered
variable type.

10 4. 5

1 | | H 1 1 1 1 |

When a variable is a real number, eight bytes
of data are read and substituted in the
variable without change.

When a variable is an integer, four bytes: of

data are read and substituted in the variable

without change. pad

!

+—— Head —
When a variable is a character string, four
bytes of header and the data for the length
specified by the header are read, ahd sub-
stituted in the character string.

(@) TEXT file
The TEXT file reads up to line feed regardless of the
number of entry items. Data up to comma (,) is assumed
to be one item of data, converted to the corresponding
entry item type, and substituted.
When the number of entry items are larger than the actual
data, the last stored data item remains in the excessive
variables. Inversely, when the number of variables is
smaller than the actual data, the excess data is
discarded.

10 INTEGER I

20 DIM R

30 OPEN "FILE" FOR INPUT AS #FD;TEXT
40 ENTER #FD;:I,R,S$

0. 4. 51, a|lblel] n|ee--

ks 3 r

I R S8

Line feed is provided at the ent of
the itme.

Each item is divided by a comman.
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(3) asCII file
The ASCII file reads two bytes of header and the data for
the length specified by the header. It converts the data
according to the variable type, and substitutes it for
the variable.

10 INTEGER I

20 DIM R

30 OPEN "FILE" FOR INPUT AS #FD;ASCII
40 ENTER #FD;I,R,S%

Hedder Data Header Data
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2. ENTER (ENT) USING (USE)

Cutline This statement enters data from the file to an entry item
' in the image specifications format.

Syntax
File Image spe-
—_—,' ENTER e descriptor AG.]SIN{})__@— cification
. Entry
! + item .
t

ENTER - #File descriptor [USING image specifications];
Entry item

Commentary | The statement enters data from the file assigned to the
file descriptor to an entry item in the image
specifications format.

Image specifications

D : A value is read assuming that the number of Ds
is the number of digits of that value, and
substituted for a variable of an entry item.

Z : The same as D.

K : One line is read, converted to numerical data,
and substituted for a variable for an entry
item.

] : The same as D.

M t The same as D.

. : The same as D,

E ¢+ The same as D.

H :+ The same as K, but the value is converted to
the European numerical format {a comma is used
as decimal point}.

* : The same as D.

A : Characters are read for the number of As and

.substituted for the character string variable.
k : One line is read and substituted for a
character string variable.

X : One character data is skipped.

Literal: A character string closed by \" is skipped.

B : A character is read and substituted for an
entry item as an ASCII code.

@ : One byte data is skipped.
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Example

+ : The same as the @.

- : The same as the @.

# : It is ignored by the ENTER statement.

n : The later image specifications is repeated n

times.

10 INTEGER INT
20 DIM REL
30 ENTER #FD USING "zZZ,DD.D,3A";INT,REL,S$

i ]
0{1|0 4 51a|bjc!] n|] -
i1

l ! i

INT REL S$

INT: Three bytes of data are read, converted to the
integer type of the INT data type and substituted
for the INT. The INT value is set to 10 after
execution.

REL: 'DD.D' of the image specifications corresponds to
the REL of an entry item.

Four bytes data are read, converted to the real
number type, and substituted for the REL. The REL
is set to 4.5 after execution.

8% : Three bytes of data are read and substituted for
8$. The 5% is set to abc after execution.

10 DIM A,B
20 ENTER #FD USING "SDDD,X,MZ2Z";A,B

wls| |={oju|s]-:-
1
J l
A X B

4,B: Four bytes of data are read, converted to the real
number type, and substitutes for A and B. A and B
are set to 5.0 and 12.0 after execution.

One byte for X of the image specifications is read,
but no data is substituted for a variable,

Data entered in the SDDD format is read and
substituted for A.

X does not need a variable, and one character is
skipped.

Four bytes are entered, converted to the real
number type, and substituted for B assuming that
'MZZ22' corresponds to B.

5 - 90 Sep 20/88



R4611E
NETWORK ANALYZER PROGRAMMING

INSTRUCTION MANUAL
5.6 Syntax of the R4611E Network

Analyzer BASIC File Control Statement

10 DIM A
20 ENTER #FD USING "K";A

S|ITIR|TIN|[G}|1]|2]3]. S|# | #| ny -

A is set to 123.5 after execution.
'STRING123.5##' is read and converted to the real number

type of the entry variable A,

When an entry item is the real number type, characters
other than preceding values, codes (+, =), and indexes E
and e are ignored, and only numerals are accepted.
Conversion to numerals stops at the position where a
character other than numerical is encountered.

Since line feed is used as a terminator for K, E, k, and
H of the image specifications, the data is substituted to
a variable assuming that the data from the current file
pointer to line feed is one item.
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3.

OFF END

Outline

Syntax

Commentary

OFF END

Outline

Syntax

This statement clears the processing for the end of file
specified in the ON END statement.

OFR END File
descriptor

OFF END #File descriptor

When the end of file occurs after the destination of the
branch defined in the file descriptor is cleared, the

error message below is displayed and the system control
ends.

end of "DATAFILE" file

This statement defines the processing (destination of
branch) for the end of file.

File GDTU Destinalion
descriptor of brnach

Commentary

GOsSuB

ON END #File descriptor

End of file occurs when data is read from the file by the
ENTER statement until the end of file is reached and no
data to be entered is found. The error message is
displayed and the system control ends after the file is
closed unless the processing is declared by the ON END
statement.

Destination of the branch is specified in a numerical
variable, numerical constant, or label.
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5.

CLOSE

Cutline

Syntax

Commentary

This statement closes the file assigned to the file
descriptor.

CLOSE File
descriptor -

CLOSE #File descriptor

File opened by the OPEN command must be closed before a
floppy disk is removed or the power to the equipment is
turned off. Otherwise, data in a file opened for writing
is destroyed.

A file is not closed automatically when the BASIC program
is stopped by the PAUSE or STOP key. All files are
closed when the program ends when it is stopped by a key
other than the above. A file is c¢losed when the program
ends in error. If the ON ERROR is set, a file is not
closed for the erroneous end.

Execute the following close operation explicitly when the
program ends in error:

CLOSE *

The above is a specification method to close all files by
executing a command.

A file is closed automatically when the SCRATCH or LOAD
is executed.
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6. OPEN
Qutline This statement assigns the file descriptor to the file
and opens it in the specified processing mode.
Syntax

-( OPEN )— File name INPUT |
ouTPUT

o File descriptor

BINARY

OPEN "file name" FOR Processing mode AS #File descriptor;
Type '

Commentary The statement assigns the file descriptor to the file to

make the program recognize the file and opens it in the
specified processing mode.

Processing mode

Processing mode has two types: OUTPUT and INPUT.

OUTPUT is used to write data to the file and INPUT used
to read data from the file.

$File descriptor

ENTER/OUTPUT is used to write/read an actual file. The
file descriptor is used to make these commands recognize
the file to be processed.

The file descriptor name is described by alphanumerics
after #.
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File type

File type consists of BINARY, TEXT, and ASCII.
If no file type is specified, BINARY is assumed.

BINARY is used to record data with internal expression.
Four bytes or eight bytes are recorded if the data is an
integer or real number. Four bytes of header are
followed by ASCII data if the data is a character

string. ©Space for one byte is provided after the data if
the number of data characters is an odd number.

TEXT is used to convert data to ASCII code and output.
"-" or a space is provided before a value.
USING can be specified in the TEXT file.

ASCIT is used to express entry and output items with
ASCII codes after two bytes header. "-" or a space is
provided bhefore a value. One byte of space is provided
after the data if the number of data characters is an odd
‘nuntber.

® When the file descriptor assigned to the other file is
opened, the last assigned file is closed and the newly
specified file is opened.

® The same file cannot be opened at the same point by
multiple file descriptors. :

o If an existing file is opened in the OUTPUT mode, an
error message is displayed and the program stops. This
operation avoids deleting a necessary file
erroneously. To create a new file whose name is the
same as that of an existing one, delete an existing
file by the PURGE command.
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Example 10 CPEN "DATA.BAS" FOR OUTPUT AS #FD ; TEXT
20 OUTPUT #FD;10,4.5,"abc"
1107, 4. | 5], lalb|lc]| n

0 OPEN "DATA.BAS" FOR OUTPUT AS #FD ; ASCII
20 OUTPUT #FD;10,4.5,"abc”

Header pad
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7.

OUTPUT (OUT)

Qutline

Syntax

Commentary

Example (3

This statement outputs (or writes) the data assigned to
the #file descriptor.

: File N Output
CUTPUT o descriptor U * item

OUTPUT #File descriptor ; [Output item]

The statement converts output items to the BASIC standard
format to be output.

The file descriptor specified when the file is opened is
used. The file descriptor is assigned to the file to be
processed when the file is opened. The subseguent

processing for the file is always performed via this file
descriptor.

BINARY file

The data is output in the same type as the internal
expression. The character string is output with a
four-byte header indicating the length of the character
string. When the number of characters of the character
string is an odd number, a space for one character is
provided at the end of the characters.

10 OPEN "FILE" FOR OUTPUT AS #FD
20 OUTPUT #FD; 10,4.5,"abc”

10 ' 4. 5

| ! i 1 1 ! i 1 1 !

+——4 bytes— ' &-——8 bytes ——

pad

+«——Header -—
The length of the header is the
same as the data.
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(@ TEXr file

Data is converted to ASCII code and ocutput. "-" or a
space 1s followed by numerical data.

10 OPEN "FILE" FOR OUTPUT AS #FD ;TEXT

20 OUTPUT $FD; 10,4.5,"abc”

1
1o, | |4l {5]. {a|b|ci\a|--

Line feed is output at the
end of items.

Each items is divided by a comma.

(3 AscCII file
Pata is converted to ASCII code and output. "-" or a

space is followed by numerical data. A space is provided

at the end of the data when the number of bytes of data
is an odd number,

10 OPEN "FILE" FOR OUTPUT AS #FD ;ASCII
20 OUTPUT #FD; 10,4.5,"abc"

. . 1 0 . . 4 . 5 . .

Header Data

Header Data

The length of the header is the same as that of the data.
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CUTPUT (OUT} USING

Outline

Syntax

: . Image
ouTPUT o File descrlptor—@s’mﬁ}specificaiton_l

Commentary

This statement outputs (writes) data to the file assigned
to the #file descriptor in the specified format.

Output .
item

QOUTPUT #File descriptor USING image specifications;
[Output item]

The statement converts the format freely to output data
by specifying the USING and the image specifications.

The image specifications are specified in the character
string format.

The file descriptor specified when the file is opened is
used. The file descriptor is assigned to the file to be
processed when the file is opened. The subsequent
processing for the file is always performed via this file
descriptor.

Image specifications

D : The number of digits to output a value is
specified by the number of Ds. A blank in the
specified field is provided by a space.

Z : The number of digits to ocutput a value is
specified by the number of Zs. A blank in the
specified field is provided by a 0.

K : The expression value is output in the BASIC
standard format (the same as the PRINT},
s : Plus (+} or minus (=) is output to the

S position.

Minus (-) for a negative value or a space for a

positive value is output to the M position.

. : Alignment is done so that a decimal point is on
the position ".".

=

E :+ Qutputs the format e code exponent.

B : The same as K, but a comma is used as a decimal
point.

R : The same as ".", but a comma is used as a

decimal point.
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* :
A H
k H
Literal:
X :
B H
Q :
+ s
# :
n :

The number of digits to ocutput a value is
specified by the number of asterisks (*). * is
output to a blank in the specified field.

One character is output to the position A.

The value of a character string is output
without change.

A character string closed by \" is output
without change regardless of the output item.
A space is provided for the X position.

An expression value is accepted as an ASCII
code.

Form feed is output.

Carriage return is output.

Line feed is output,

Line feed is provided at the end of items
automatically. Line feed is not provided if
this image is specified.

The number of repetitions of each image
specification is specified by a numeral. For
example, 3D.2D means DDD.DD and 4A means AAAA.

r__"abc" is converted to the format
of image specification "3A" and

Example OUTPUT #FD USING "ZZZ,DD.D,3A";10;4.5;"abc"
|
011 4 1. 2lal|lblec nj| « + -
i
T i
is output.
4.5 ig output in the format of "DD. D".
—10 is output in the format of "zZzz".
OUTPUT #FD USING "SDDD, X,MZZZ";+5,~13.57
i
5 - ||t 4F-"-"-
]
1 T T

L-The first decimal place of 13,57 is rounded
off. Three digits of integers are entered.

A space for one byte is provided.

— A four-byte area is provided and is output with a code.
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COPYFILES

Qutline

Syntax

Commentary

This statement copies all files in the floppy disk to the
other floppy disk by one command.

COPYFILES

The statement copies all files in a floppy disk to the
other floppy disk. Since the system is provided with
only one floppy disk, the actual operation needs the
following operation in addition to execution of the above
command.

Operation to change media is needed. Operation
instructions are displayed on the CRT in sequence when
the COPYFILES command is specified., Follow these
instructions, and the processing will be completed.

The processing is as follows:

(:) Obtain a file name to be copied and size from the
directory by executing the command.

(:) Check that the BASIC buffer is provided with an empty
area for the above file size.

C) If the BASIC buffer is provided with an empty area,
read a file to the buffer. Continue this operation
until no empty area is found in the buffer or no file
to be copied is found in the floppy disk to be copied
{source). If the buffer is provided with no empty
area, a request to insert a floppy disk to copy
(target) is made.

C) Set a target floppy disk and press the ¥ and RETURN
keys.

(:) OQutput all files copied to the BASIC buffer to the
target floppy disk.

(:) If any file is left in the source file, inserting the
source floppy disk is requested and the processing is
repeated from item 1.

If the capacity of all files to be copied does not exceed
the BASIC buffer size, copying can be completed only by
inserting a source floppy disk, then a target floppy disk
cnce. When a large number of files is copied, the above
cycle must be repeated several times until copying of all
the files is completed.
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Caution

Care must be taken not to insert the source and target
floppy disks inversely during copying.

Avoid removing the floppy disk during read/write.

The temporary storage area uses a different buffer than
that used for executing the BASIC program.

Executing SCRATCH for the programs in the buffer is
recommended to reduce the number of new floppy disks
inserted. The reason is that the COPYFILES cannot use
the buffer used for these programs.

This command has a limitation. The data in one floppy
disk must be completely stored in the BASIC buffer. Data
stored in the BASIC buffer cannot be copied. Such data
is ignored by this command.

Note that the STOP key is not effective during the
COPYFILES operation.
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i0. DSTAT

Outline

Syntax

DSTAT o saLECT)egﬁifl;er (cuum‘} variti,

Commentary

This statement inserts data from the directory to the
BASIC wvariable.

(:) DSTAT <index><numeric wvariable>
<index>: 0

(:) DSTAT <index><filename><filetyper<size>«sectors><year>
<month><day><week><hour><minute>-start-sector>
<index>: 1..,200

®

SYSTEM

BASIC

ASCII

TEXT

JHT

BINARY

DSTAT [;SELECT File name{[File typel, File type, COUNT
variable]

Syntax (:) is for a command to check the number of files
catalogued in the file system directory. The <index>
specifies an expression resulting in 0. The second
parameter specified is a numerical variable. The
execution result is substituted for a numerical variable.
Syntax (:) is for a command to enter the file system
directory information to the BASIC variable., The first
<index> specifies an index in the directory by an
expression, Values which can be obtained by Syntax 0 to
Syntax t are available.

The file name specifies a character string variable.
Since a file name uses no more than sixteen characters,
the length need not be declared.

The third and later parameters specify numerical
variables. The following data is substituted:
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Example

filetype File type
BASIC
SYSTEM
ASCII
TE X
BINARY
DATA
size File size (the number of bytes)
sectors Number of sectors

File creation year and date
year ,month,day 1988 is assumed to be 1.
week Sunday is assumed to be 0,
hour ,minute

SR WA

Variable specification can be omitted for an unnecessary
value. File name and creation year and date can be
obtained as follows:

DSTAT 1 FNBRMES$,,,,vear,month,day

The above syntax is substituted in a variable to specify
the number of the following files after the COUNT: files
of character strings specified by the SELECT and files

whose file types are specified in numerical expressions.

DSTAT ; SELECT "FILE", COUNT NUM

SELECT

This statement searches a character string after the
SELECT from the disk as a file name. When a character
string includes the following characters
(metacharacters), that character string has a special
meaning. The following characters used in a file name
are also assumed to be metacharacters:

?
*
[

Matches one character.

Matches one or more characters.

Matches a character in a character string surrounded
with brackets, []. Matches a character in a range
from the first character to the second character by
specification of [character - characterl.

!

DSTAT ; SELECT "PROG?.*",COUNT A

The file type specifies one of SYSTEM, BASIC, ASCII,
TE XT, or BINARY. A file of the specified file type is
searched from the floppy disk.

COUNT
This statement substitutes the number of the f£ile
searched by the SELECT for a variable.
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6.1 OQutline

LIST OF BUILT-IN FUNCTIONS

Qutline

Built-in functions are functions incorporated in R4611E for use in CPU
high~speed calculations and evaluations of various different operations
ranging from analysis of input data to GO and NG judgments.

Since the 64-bit high-speed operations executed in R4611E do not require

the wasteful data transfers common in more conventional chips, processing
efficiency has been greatly improved.
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6.2 List of R4611E Built-in Functions

(1} Stimulus Frequency ——>Measurement Point No.

Input Output
POINT! (F,M) (meas.point)
POINT2 (F ,M) (1201 point)
DPOINT (Fp,Fq M) {1201 point)

{(2) Measurement Point No. — Stimulus Freguency

FREQ (P ,M} (1201 point) F of that point
DFREQ (Pg ,Pq ,M) (1201 point)

(3) Measurement Point No. — Response Value

VALUE (P M) {meas.point)
DVALUE {Pg,Pq ,M) (meas.point)

{ Level of that point

(4) Stimulus Frequency — Response Value

CVALUE (F ,M)
DCVALUE ( (Fq,Fq ,M)

{5) Functions Which Include Search Functions

C) Max Search Function

MAX (Pg,Pq,M) {meas.point)—>Max response value
FMAX (Pg,P1,M) {meas.point)—> F of max response value
PMAX (Pg,Pq M) {meas.point)—> P of max response value

C) Min Search Function

MIN (Pg,p1,M) (meas.point)— Max response value
FMIN(Pg,P1,M) (meas.point)— F of max response value
PMIN(Pg,P1,M) {meas.point)—> P of max response value

C) Band Width Calculation Function

BND (P,X,M) {compensate})—>Band width
BNDL(P,X ,M) (compensate)—»Band width low freguency
BNDH (P, X,M) (compensate) —sBand width high frequency

® Dpifferential Coefficient

DEFERX (AX ,AY M} {120t point)-— AX measurement point count
DEFERY (AX ,AY M) (1201 pointy—*AY
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Input

Output

C) Ripple Detection Function (I}

RPL1(Pg,P1 ,AX,AY,M)

RPL2 (Pg,P1,AX,AY M)

RPL3 (PO (P1AXAY M)

Ripple Detection Function (II)

RPLF (PP ,AX,AY M) (1201 point)—> Frequency difference between
maximum and minimum values

RPLR(Pg,P1 ,AX,AY M) (1201 point)-— Response value difference
between maximum and minimum
values

Maximum point frequency

RPLH (P(g,Pq,AX,AY,M) (1201 point)— Maximum value

FRPLH (Pg,Pq,AX,AY M) (1201 point)-—>Maximum point fregquency

PRPLH (Pg,Py,AX,AY,M) (1201 point)—s Point no, of maximum point

RPLL (Pg,Pj,AX,AY,M) {1201 point)-—sMinimum value

FRPLL (Pg,Pj,AX,AY M) (1201 point)—»>Minimum point frequency

PRPLL (Pg,P ,AX,AY,M) (1201 point)—>Point no. of minimum point

NRPLH (Pg,Pq,AX,AY,M) Number of maximum values

NRPLL (Pg,P71,AX,AY, M) Number of minimum points

PRPLHN (N ,M) (meas.point)— Point no. of Nth maximum point

PRPLLN (N, M} (meas.point)—=Point no. of Nth minimum point

FRPLHN {N,M) (meas.point})— Frequency of Nth maximum point

FRPLLN (N ,M) (meas.point)—— Frequency of Nth minimum point

VRPLHN (N ,M) (meas.point)—> Response value of Nth maximum
point

VRPLLN (N, M) (meas.point) —> Response value of Nth minimum
peint

Limit Test

LMTUL1 {X,Up,Lo)
IMTUL2 (P,Up, Lo,M)
LMTMD1 (¥ ,Md,D1)
LMTMD2 (P,Md,D1,M)

(1201 point)—> Greatest maximum value -
smallest minimum value

(1201 point)—s Maximum difference between
adjacent maximum and minimum
values

(1201 point)— Maximum internal value to
which difference between
adjacent maximum and minimum
values has been added

{1201 point)

{1201 point)
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(9 2Zero Phase Detection Function
ZEROPHS (P, Py ,M) (meas.point)>Freguency of Zero Phase
1201 measurement points canbe set even

if that many points do not exist.
The result, however, is a near-linear value.

\

Number of points less than 1201 poings

““‘i‘/_—“’

Kear-linear sections

7

When there are
1201 points

() Direct Search Functions

DIRECT (Pg, Py, X, M) (120} point}»Measuring point of the
response value

CDIRECT (¥g, Fq1, X, M) (Freguency) >Frequency of the response

DDIRECT (Pg, Py, X, M) (1201 point)>-Difference of measuring point
of the response

CDDIRECT (Fg, Fq, X, M) {(Frequency)} > Frequency difference of the
response

NOTE

(a)} The following functions cannot be used for Log Sweep.

POINT2, DPOINT, CVALUE, DCVALUE, BND, BNDL, BNDH, CBND, CBNDL, CBNDH,
ZEROPHS, and functions referring to Ripple, CDIRECT and CDDIRECT

(b) The following functions cannot be used for Cw Sweep.
POINT2, DPOINT, DFREQ, DCVALUE, BND, BNDL, BNDH, CBND, CBNDL, CBNDH,

ZEROPHS, and functions referring to Ripple, DIRECT, DDIRECT, CDIRECT
and CDDIRECT

{¢) The following fucntions cannot be used for Level Sweep.

BND, BNDL, BNDH, CBND, CBNDL, CBNDH, ZEROPHS, and functions referring
to Ripple

(d) The following functions cannot be used during parameter conversion is
ON.

BND, BNDL, BNDH, CBND, CBNDL, CBNDH, and functions referring to Ripple.
(e) The following functions cannot be used in the user sweep mode:

POINT2 and DPOINT
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6.2.1 Stimulus Frequency — No. of Measurement Points

POINT function: If the frequency is specified, that frequency is taken as
the measurement point inside the measuring device to
calculate the point to which it corresponds.

(This is reguired to operate system functions at high

speed.}
POINTI (F,M} POINT2 (F ,M)
I Measurement channel
designation M=0 (1CH)) Data
g M=1 (2CH)
pecified frequency o M=2 (1CH)) Memor
, M=3 (2CH) Y
Point
(MEAS POINT) (1201 POINT)

< POINT!1 description>

Measurement points inside

Retura X .
measureing device
e o I N 1
G %
S{QRT . STOP
POINT POINT

Specified frequency (Freq)

The no. of the measurement point closest to the specified frequency is
returned (see above diagram).

But if the channel is undefined due to the specified frequency lying
outside the range between the start and stop points indicated above,
an error message and -1 are returned.

<PQINT2 description>

Unlike the POINT1 function, the 1201 point no. is returned regardless
of the number of measurement points in the measuring device,

But again, if the channel is undefined due to the specified frequency

lying outside the range between the start and stop points indicated
above, an error message and -1 are returned.
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DPOINT function:

DPOINT(FO,F1,M)

If the frequency width is specified, that fregquency
width is taken as the measurement point inside the
measuring device to calculate the point to which it

corresponds.

L—————— Measurement channel

designation

Point

Specified frequency width

(1201 POINT)

(1CH)
(2CH)
(1CH)
(2CH)

) Data

} Memory

TR TR
ko - o

The value obtained by dividing the range (frequency span) by 1200 is
the frequency width per measurement point.

® When
e 0 is
e When

lies

Note:

6.2.2 Measurement Point No. — Stimulus Frequency

fregql > fregl, process by interchanging freql and freqt.
returned when freg0 = freql.
the channel is undefined, and the specified frequency

outside the range, an error message and -1 are returned.

FREQ function:

FREQ (P, M}

—

If the measurement point no.
is specified, the stimulus frequency corresponding to that
measurement point is calculated and returned.

Stimulus frequency

Measurement channel designation

Specified measurement point no.

(1201 POINT)

inside the measuring device

M=0 (1CH)
M=1 (2CH)
M=2 (1CH)
M=3 (2CH)

} Data

} Memory

The start and stop frequencies indicate the upper and lower limits of

the measuring device stimulus specified frequency.

points of data are taken in this range.

1

start frequency

!

Stop fregquency

L J
" Measurements |
(Max 1201)
6 - 6

A maximum of 1201
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Hence, conversion from measurement point no. to stimulus frequency
complies with the following simple equation.

Stop _ Btart
Stimulus _ Start + freguency freguency Measurement

frequency frequency 1201 point no,

Note: If channel is undefined while the specified measurement point
no. is in the 0 thru 1200 range, an error message and an
unspecified value are returned.

DFREQ function: If the measurement point no. inside the measuring device
is specified, the stimulus frequency corresponding to the
measurement point width is calculated and returned.

DFREQ(PO,P1,M)

L
Measurement channel M=0 (1CH)

designation M=1 (2CH)) Data
Specified region measurement M=2 (1CH)
point no. M=3 (2CH)) Memory

Frequency width
(1201 POINT)

Note: @ When point0 > pointl, process by interchanging.
e 0.0 is returned when point0 = pointil,
® When the channel is undefined, and the specified frequency
lies inside the range, an error message and an unspecified
value are returned.

6.2.3 Measurement Point No., — Response Value

VALUE function: If the number of measurement points is specified, the
measurement response value at that measurement point is

returned.
VALUE (P ,M)
‘ L_____—-Measurement channel designation M=0 (1CH)) Data
Specified region measurement M=1 (2CH)
point no. E:é E;gg;) Memory

Response Value

{MEAS POINT}
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Note: When the channel is undefined, and P is not a value inside the 0
thru 1200 range but is a point where a measurement has not been
made inside the measuring device, an error message and an
unspecified value are returned.

DVALUE function: If two measurement points are specified, the difference
in measurement response value at that measurement point
is calculated and returned.

DVALUE(PO,PI,M)

L—*————-Measurement channel M=0 (1CH)
des1 - =
esignation M=1 (ZCH)) Data
Specified region M=2 (1CH)
measurement point no. M=3 (2CH)) Memory

Response value difference

(MEAS POINT)

Note: ® When the channel is undefined, and Py and P{ are not
values inside the 0 thru 1200 range but are points where
measurements have not been made inside the measuring device,
an error message and an unspecified value are returned.
e When point0 > pointl, process by interchanging.
e 0.0 is returned when point0 = pointl.

6.2.4 Stimulus Fregquency — Response Value

CVALUE function: If frequency is specified, the measurement response
value at that frequency is displayed.

CVALUE (F , M)
| L Measurement channel designation M=0 (1CH)
Specified fregquency M=1 (ZCH)) pata
M=2 (1CH)

Response value at specified
frequency

M=3 (2ch)’ MEMOFY

Note: If arguments are unsultable

outside range
e When channel is undefined

Error message and unspecified

® If specified frequency is }
value are returned.
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DCVALUE function: If two frequencies are specified, the difference
between the measurement response values at those
fregquencies is displayed.

DCVALUE(FO,Fi,M}

L___“__ Measurement channel

X . M=0 {1CH)
designation M=1 {2CH}) Data
Specified frequency M=2 (1CH)

m=3 (2cm)) MEMOTY

Response value difference
at specified frequency

Note: If arguments are unsuitable

outside range ... Error message and unspecified
e When channel is undefined value are returned.
e If Fp > Fy .... Execute after interchanging Fp and Fy

e If specified fregquency is }

6.2.5 Functions Which Include Search Functions

(1) Max Search Function

MAX function: If the measurement point region is specified, the maximum
response value in that region is returned.

MAX (P, P, M)

l—— Measurement channel designation M=0 (1CH)
c e . Data
Specified region measurement M=1 (2CH))
point no. M=2 (1CH)
M=3 (2cH)’ Memory

Max Response Value

(MEAS POINT)
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Note:

If arguments are unsuitable

When Pg and Pj are
negative with a value
larger than 1200

When Pg = Py ,.. Execute as is

When Pg > Py ... Execute after interchanging Py and P

... Error message and unspecified

When M is undefined data
} value are returned.

FMAX function: If the measurement point region is specified, the stimulus

FMAX(PO,P1,M)

frequency of the point with the maximum response value in
that region is returned.

I

Measurement channel designation

M=0 (1CH)) Data
Specified region measurement M=1 (2CH)
8 point no. M=2 (1CH)) Memory
Stimulus frequency of point M=3 (2CH)
with maximum response value
(MEAS PQOINT)
Note: If arguments are unsuitable

e When PO = P1

When Pg and P; are
negative with a value
larger than 1200

... Execute as is

When Py > Py ... Execute after interchanging Pgp and Pj

... Error message and unspecified

When M is undefined data
} value are returned.
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PMAX function: If the measurement point region is specified, the point

no. with the maximum response value in that region is

returned.
PMAX(PO, 1,M)
l L Measurement channel designation M=0 (1CH)
- Specified region measurement M=1 (2CH)) Data
point no, M=2 (1CH)
M=3 (2CH)) Memory

Measurement point no. with
maximum response value

(MEAS POINT)

Note: If arguments are unsuitable

When M is undefined data

When Py and P1 are } ... Error message and -1 are
negative with a value returned.

larger than 1200

When Py = Py ... Execute as is

When Py > Pq; ... Execute after interchanging Pg and Py

(2) Min Search Function

MIN function: If the measurement point region is specified, the minimum

MIN(P,,P,,

response value in that region is returned.

I l L—————— Measurement channel designation M=0 {1CH)
Specified region measurement M=1 (ZCH)) bata
point no. M=2 (1CH)
M=3 (2CH}) Memory

Min Response Value

(MEAS PQINT)
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Note: If arguments are unsuitable

o When M is undefined data

® When Py and P1 are ... Brror message and unspecified
negative with a value value are returned.
larger than 1200

e When Pg = Py ,.. Execute as is

e When Py » Py ... Execute after interchanging Pp and Pj

FMIN function: If the measurement point region is specified, the stimulus

frequency of the point with the maximum response value in
that region is returned.

FMIN(PO,P1,M)

Measurement channel designation M=0 (1CH))
Specified region measurement M=1 ({2CH)
peint no.

Data

M=2 (1CH) ) \orory

. , M=3 (2CH
Stimulus frequency with (2CH)

minimum response value

(UNCOMPENSATE)

Note: If arguments are unsuitable

® When M is undefined data

® When Py and Py are ... Error message and unspecified
negative with a value value are returned,
larger than 1200

e When Py = Py ,.. Execute as is

® When Pg > P71 ,.. Execute after interchanging Pg and P

PMIN function: If the measurement point region is specified, the point
no. with the maximum response value in that region is
returned.

PMIN(PO,P1,M)

1 | I Measurement channel designation

M=0 (1CH)) Data
Specified region measurement M=1 (2CH)}
point no. M=2 (1CH)
M=3 (2CH)) Memory

Measurement point no. with
minimum response value

(MEAS POINT)
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Note: If arguments are unsuitable

e When M is undefined data

e When Pg and Py are ... Error message and -1 are
negative with a value returned.

larger than 1200
o When Pg = Py ,.. Execute as is
e When Pg > Py ,.. Execute after interchanging Pp and P1

(3) Band Width Calculation Function

BND function: If the reference data measurement point no. and LOSS level
are specified, the band width is calculated and returned.
BND(P,X, M)
Measurement channel designation
d M=0 (1CH), .\
Reference data measurement M=1 (2CH)
point no. M=2 (1CH)) Memory
Specified loss level M=3 (2CH)
Band width
P meemmmes —
X
/2——BND'—1\\\
{COMPENSATE)
Note: Argument (down) handles the following signs.
down {(+)
down {-)
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If arguments are unsuitable

e When P is not in 0 thru

1200 range Error message and unspecified
e When channel is undefined value are returned.

BNDL function: If the reference data measurement point no, and LOSS level
are specified, the low frequency of the band width is
searched for and returned,

BNDL (P ,X M)
Measurement channel designation M=0 (1CH)) Data
Reference data measurement M=1 (2CH)
point no. M=2 (1CH)
M=3 (2cm)’ Mewory

Specified loss level

Band width low freguency

(COMPENSATE)

Note: If arguments are unsuitable
® When P is not in 0 thru

1200 range ] Error message and unspecified
® When channel is undefined value are returned,
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BNDH function: If the reference data measurement point no. and LOSS level

are specified, the high frequency of the band width is
searched for and returned.

BNDH (P, X ,M)
l—————— Measurement channel designation
L d M=0 (1CH), .
Reference data measurement M=1 (2CH)
point no, M=2 (1CH)
M=3 (2CH)) Memory

Specified loss level

Band width high frequency

(COMPENSATE)

Note: If arguments are unsuitable

e When P is not in 0 thru

1200 range ] Error message and unspecified
® When channel is undefined value are returned.
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CBND function: If time base-freguency and LOSS level are specified, the
band width is calculated and returned.

CBND{F,X,M)
t— Measurement channel designation M=0 (1CH)) Dota
Time base-fregquency M=1 (2CH)
e M=2 (1CH)
Specified Loss level M=3 (2CH)) Memory

Band width

(COMPENSATE)

Note: Argument {(down) handles the feollowing signs.

down (+)

///‘ \\\\ | down (-)

<« If arguments are unsuitable?>

® When channel is undefined ] Error message and unspecified
value are returned.
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CBNDL function: If time base-frequency and LOSS level are specified, the
low frequency of the band width is searched for and

returned,
CBNDL (F,X ,M)
L———— Measurement channel designation M=0 (1CH)
Time base-fregquency M=1 (ZCH)) bata
Specified Loss level g:; :;gg;) Memory

Low freguency of the band width

CBNDL

{COMPENSATE)

Note: < If arguments are unsultable>

e When channel is undefined ] Error message and unspecified
' value are returned.
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The explanations of BND, BNDIL, BNDH, CBND, CBNDL, and CENDH above are for
the case when FORMAT is LOG MAG.

When FORMAT IS G. DELAY, the following curves are shown.

P or F

{(Be careful of polarity. It is the inverse of LOG MAG)

X (+)

When FORMAT is PHASE and PHASE (- , + ), the following curve is shown. (It
becomes +%° search).

¢

P or F
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CBNDH function: If time base~fregquency and LGSS level are specified, the
high frequency of the band width is searched for and

returned.
CBNDH (F ,X ,M)
L— L__——-Measurement channel designation M=0 (1CH)
Time base-frequency M=1 (ZCH)} pata
- M=2 (1CH)
Specified Loss level M=3 (2CH)) Memory

Low freguency of the band width

CBND

{COMPENSATE}

Note: <If arguments are unsuitable>

® When channel is undefined ] Error message and unspecified
value are returned.
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(4) Differential Coefficient

DIFF function: Differential coefficients are converted to match the
internal format of the measuring device to enable their

use as arguments in any system function.

DIFF X(AX,AY, M}

l—— Measurement channel

X . M=0 (1CH)
designation M=1 (2CH)
Differential coefficient M=2 (1CH)
AY designation M=3 (2CH}

Differential coefficient AX designation

} Data

} Memory

Number of AX measurement points converted to

match internal format of measuring device

DEFER Y{AX,AY,M)

Measurement channel designation
Differential coefficient AY designation

Differential coefficient AX designation

AY converted to match internal format
of measuring device

Note: Contract for use of same arguments in both functions

(1201 POINT)

Note: <If arguments are unsuitable>

DEFER X function

When AX is negative ... Execute after inverting sign

When AX is 0 ..evv-.... Error message and -1 are returned
When AY is 0 +ev.eseese Error message and -1 are returned

When AY is negative ... Execute after inverting sign
When channel is undefined

... Brror message and -1 are returned

DEFER ¥ function

When AX is negative ... Execute after inverting sign

When AX is 0 v.veves... Error message and unspecified value are

returned

When AY is 0 vovvevee.. Error message and unspecified value are

returned

When AY is negative ... Execute after inverting sign
When channel is undefined

... Error message and unspecified value are

returned

6 - 20
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{5) Ripple Detection Function (I)

RPL1 function: If the region is specified by measurement point no. and if
the differential coefficient is specified, a search is
made for the maximum and minimum values in that region.
The difference between the greatest maximum and the
smallest minimum is calculated and returned.

RPL1(PO,P1,AX,AY,M)
L___“,_ geaﬁuretgnt channel M=0 (1CH)) Dat
esignation M=1 (2CH) a
Differential coefficient M=2 (1CH)
Memor
designation M=3 (ZCH)) Y
Region specified by measurement point no.

Greatest maximum value - smallest minimum value

RPL1

AY /\
AX: Number of points

AX
AY: ILevel (dB)

P, {(Value already converted
internally by DEFER function)

b - B
o

{1201 POINT)}

Note: <If arguments are unsuitable>

¢ When M is undefined data

# When Pg and Py are «+. Error message and unspecified
negative with a value value are returned.
larger than 1200

® When Pgp = Py ,.,....... Execute as is

-® When Pg > Py ,......... Execute after interchanging Pg and P
¢ When AX is negative,

when value is larger } ... Error message and unspecified
than 1200, when O value are returned.
® When AY is negative ... Execute after inverting the sign
e When AY is 0 ......s... Error message and unspecified value
are returned.
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RPL2 function: If the region is specified by measurement point no. and if
the differential coefficient is specified, a search is
made for the maximum and minimum values in that region,
The maximum difference between adjacent maximum and
minimum values is calculated and returned.

RPLZ{PO,P1,AX,AY,M)
L_____ Measurement channel

; : M=0 (1CH)
designation M1 (ZCH)) Data
Differential coefficient M=2 (1CH)
designation M=3 (2CH)) Memory

Region specified by measurement point no.

Maximum difference between adjacent maximum
and minimum values

RPL2
AY
AY ' AX: Number of points
Jp : AY: Level (d4B)
§ ; {(Value already converted
f ; internally by DEFER function)
0 1

(1201 POINT)

Note: Same as for RPL1.
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RPL3 function: If the region is specified by measurement point no. and 1if
the differential coefficient is specified, a search is
made for the maximum and minimum values in that region.
The maximum value obtained by adding the difference
between adjacent maximum and minimum walues is calculated
and returned,

RPL3 {PO,P1 AKX LAY M)

L_— Measurement channel

: : M=0 (1CH)
designation e (2CH)) Data
Differential coefficient M=2 (1CH)
designation M=3 (ZCH}) Memory

Region specified by measurement point no.

Maximum value obtained by adding difference
between adjacent maximum and minimum values

AX: Number of points
AY: Level (d4dB)

3
'
]
.
1
]
]
.
]
.
.

(Value already converted
P, P, internally by DEFER function)

|(Py-P1)+(P2-P3) [, |(Ba=P3)+(P4=P5) |, | (Pe=Ps)+(P-P7) |,
ee. Maximum of these wvalues

(1201 POINT)

Note: Same as for RPLI1.
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{6) Ripple Detection Function (II}

RPLF function: If the region is specified by measurement point no. and if
the differential coefficient is specified, a search is
made for the maximum and minimum values in that region.
The frequency difference between the first maximum and
minimum values found is calculated and returned,

RPLF(PO,P] DXL AY M)

[
Measurement channel M=0 (1CH)

designation M=1 (2CH)) Data
Differential coefficient M=2 (1CH)) Memor
designation M=3 (2CH) Y

Region specified by measurement point no.

Frequency difference between maximum and
minimum values

AX: Number of points

\ AY: Level {(dB)

(Value already converted
internally by DEFER function)

Po

o

(1201 POINT)

Note: Same as for RPL1 function.
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RPLR function: If the region is specified by measurement peoint no. and if
the differential coefficient is specified, a search is
made for the maximum and minimum values in that region.
The response value difference between the first maximum
and minimum values found is calculated and returned.

RPLR(PO ,1>1 AKX AY M)
L———u——-Measurement channel

. . M=0 (1CH)
designation M=1 {ZCH)) Data
Differential coefficient M=2 (1CH)) Memor
designation M=3 (2CH) Y

Region specified by measurement point no.

Difference in response value between maximum
and minimum values

Py

L]

A¥X: Number of points
AY: Level (d4B)

(Value already converted
internally by DEFER function)

Pa

]
.
’
1
.
.
.
3
3
]
l

Po P.

(1201 POINT)

Note: Same as for RPL1 function.
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(7) Maximum and Minimum Detection Function

RPLH function: If the region is specified by measurement point no. and if
the differential coefficient is specified, a search is
made for the maximum and minimum values in that region.
The first maximum value found is calculated and returned.

RPLH(PO,P1,AX,AY,M)
I Measurement channel

X . M=0 (1iCH)
designation M=1 (ZCH)) Data
Differential coefficient M=2 (1CH)) Memor
designation M=3 (2CH) Y

Region specified by measurement point no.

Maximum value

AX: Number of points
AY: Level (dB)

(Value already converted
internally by DEFER function)

(1201 POINT)

Note: Same as for RPLt function,
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FRPLH function:

If the region is specified by measurement point no. and

if the differential coefficient is specified, a search is
made for the maximum value in that region. The fregquency
of the first maximum value found is returned. '

FRPLH(PO,P1,AX,AY,M)
esmemert el o ew,
9 M=1 (2CH)
Differential coefficient M=2 (1CH)
M r
designation M=3 (2CH)) emoty
Regicon specified by measurement point no.
Frequency of maximum value
Py
AX: Number of points
. i\ 4Y: Level (aB)
'/5 i {Value already converted
: : internally by DEFER function)
Po  FRPLH P, y >y _
(1201 POINT)
Note: Same as for RPL1 function.
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PRPLHE function: If the region is specified by measurement point no. and
if the differential coefficient is specified, a search is
made for the maximum value in that region. The
measurement point no. of the first maximum value found is

returned.

PRPLH{P ,P, ,AX,AY,M)

0’1
I Measurement channel M=0 (1CH)
designation M=1 (ZCH)) Data
Differential coefficient M=2 (1CH)
M
designation M=3 (2cH)’ Mewory

Region specified by measurement point no.

Measurement point no. of maximum value

AX: Number of points
AY: Level (dB)

{Value already converted -
internally by DEFER function)

Po PRPLH P,

(1201 POINT)

Note: Same as for RPL1 function, {But error message and -1 are
returned if error is generated.)
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RPLL function: 1If the region is specified by measurement point no., and if
the differential coefficient is specified, a search is
made for the minimum value in that region. The first
minimum value found is returned.

RPLL (P, P AX,AY,M)
tesmarenent chamel o e, o
g M=1 (2CH)
D1f§eren§1al coefficient M=2 (ICH)) Memory
designation M=3 {(2CH)
Region specified by measurement point no.

Minimum value

AX: Number of points
AY: Level (4B)

e

(Value already converted
Po RPLL P, internally by DEFER function)

(1201 POINT)

Note: Same as for RPL1 function.
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¥RPLL function:

FRPLL (P

O’Pi I'AXI'AYIM)
L Measurement channel

If the region is specified by measurement point no. and
if the differential coefficient is specified, a search is
made for the minimum value in that region. The frequency
of the first minimum value found is returned.

. . M=0 (1CH)
designation M=1 (2CH)) Data
Differential coefficient M=2 (ICH)) Memory
designation M=3 (2CH)

Region specified by measurement point no,

Frequency of minimum value

Py
AY
ax i\ AX: Number of points
A : AY: Level (dB) -
; R E (Value already converted
¢ FRPLL Py internally by DEFER function)
{1201 POINT)
Note: Same as for RPL1 function.
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PRPLL function: If the region is specified by measurement point no. and
if the differential coefficient is specified, a search is
made for the minimum value in that region. The
measurement point no. of the first minimum value found is
returned,

PRPLL(PO,P1.AX,AYaM)

l—— Measurement channel

. X M=0 (1CH)
designation M=1 (ZCH)) Data
Differential coefficient M=2 (1CH)) Memor
_designation M=3 (2CH) Y

Region specified by measurement point no.

Measurement point no. of minimum value

AX: Number of points
AY: Level (dB)

(Value already converted
internally by DEFER function)

Pa PRPLL P

(1201 POINT)

Note: Same as for RPL1 function. (But error message and -1 are
returned if error is generated.)
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NRPLH function: TIf the measurement point no. and the differential
coefficient are specified, a search is made for the
maximum value in the region. The number of maximum
values is determined.

NRPLH(PO,P1,AX,AY,M)

L_————— Measurement channel

. . = 1
designation M=0 (1CH)

M=1 (2CH)
Differential coefficient M=2 (1CH)
designation M=3 (ZCH)) Memory

)} Data

Region specified by measurement point no.

Number of maximum values

AX: Number of points (Value already converted internally
AY: Level (dB) by DEFER function)
Note: Same as for RPL1 function. ({But error message and -1 are

returned if error is generated.}

NRPLL function: If the measurement point no. and the differential
coefficient are specified, a search is made for the
minimum value in the region. The number of minimum
values is determined.

NRPLL(PO,P1,AX,AY,M)
L—————*-Measurement channel

designation M=0 (1CH)) Data
M=1 (2CH)

Differential coefficient M=2 (1CH)) Menor

designation M=3 (2CH) nory

Region specified by measurement point no.

Number of minimum values

AX: Number of points {Value already converted internally
AY: Level (dB) by DEFER function)

Note: Same as for RPL1 function. (But error message and -1 are
returned if error is generated.)
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PRPLHN function: If the maximum point no. {(indicating the nth maximum

point) is specified after executing the NRPLH functlon,
that maximum point is displayed.

PRPLHN {N ,M)

l - Measurement channel designation M=0 (1CH)) Data
Designation of the nth maximum M=1 (2CH)

point M=2 (1CH)

M=3 (2cH)) Memory

Nth maximum point

AX: HNumber of points (Value already converted internally
AY: Level (dB) by DEFER function)

Note: <If arguments are unsuitable>

® When channel is undefined ... Error message and -1 are returned
e When N is not within the range from

N to [Number of maximum values

determined by NRPLH] ........ Error message and -1 are returned

PRPLLN function: If the minimum point no. (indicating the nth minimum
point) is specified after executing the NRPLL function,
that minimum point is displayed.

PRPLLN (N ,M)

‘ L Measurement channel designation M=0 (1CH)
Designation of the nth minimum M=1 (2CH)) bata
point M=2 (1CH)

M=3 (2CH)) Memory

Nth minimum point

AX: Number of points {Value aiready converted internally
AY: Level {dB) by DEFER function)

Note: <If arguments are unsuitable>

® When channel is undefined ... Error message and -1 are returned
® When N is not within the range from

N to [Number of minimum values

determined by NRPLL] ........ Brror message and -1 are returned
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6.2 List of R4611E Built-in Functions

FRPLHN function: If the maximum point no. is specified after executing
the NRPLH function, the frequency of that maximum point
is displayed.

FRPLHN {N ,M)

| . .

e Measurement channel designation M=0 (1CH)) bata
Designation of the nth maximum. M=1 (2CH)
point M=2 {1CH)

M=3 (2CH)) Memory

Frequency of Nth maximum point

AX: Number of points {Value already converted internally
AY: Level {(dB) by DEFER function)

Note: <If arguments are unsuitable>

® When channel is undefined data ... Error message and un-
specified value are returned
¢ When N is not within the range from
N to [Number of maximum values
determined by NRPLH] .¢.s¢uevcee... Error message and un-
specified value are returned

FRPLLN function: If the minimum point no. is specified after executing
the NRPLL function, the frequency of that minimum point
is displayed.

FRPLLN (N ,M)

‘ L Measurement channel designation M=0 (1CH)
Designation of the nth minimum M=1 (ZCH)) Data

point M=2 (1CH) "
M=3 (2cu)’ Memory

Frequency of Nth minimum point

AX: Number of points (Value already converted internally
AY¥: Level (dB) by DEFER function)

Note: <If arguments are unsuitable>

e When channel is undefined data ... Error message and un-
specified value are returned
® When N is not within the range from
N to [Number of minimum values
determined by NRPLL] ..eccces. .... Error message and un—
specified value are returned
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6.2 List of R4611E Built-in Functions

VRPLEN function: If the maximum point no. is specified after executing
the NRPLH function, the response value of that maximum

point is displayed.

VRPLHN (N ,M}
L*H____ Measurement channel designation M=0 (1CH)) Sata
Designation of the nth maximum M=1 (2CH)
point M=2 (1CH)
. M=3 (2cH)’ Memory
Response value of Nth maximum
point

Note: Same as for FRPLHN function.

VRPLLN function: If the minimum point no. is specified after executing
the NRPLL function, the response value of that minimum

peint is displayed.

VRPLLN (N ,M)
! L Measurement channel designation
Designation of the nth minimum

point

Response value of Nth minimum
point

M=0 (1CH)
M=1 (2CH)
M=2 (1CH)
M=3 (2CH)

)} Data

} Memory

Note: Same as for FRPLHN function.

CAUTION

()_ When the above functions are used together with the RPL1, RPLZ,
and RPL3 functions, Py, Py, X, and Y must be set together.

C) The settings to be made when the RPL1, RPL2, and RPL3 functions
are executed after executing the above functions can be made as

desired.
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6.2 List of R4611E Built-in Functions

(8) Limit Test

LMT function: If the upper and lower limits, and detected data are given,w

the fact whe
checked and

LMTUL1 {X,Up,LO)
L1

LMTULZ (P,Up,Lo,M)

 E—

LMTMDI(X,Md,ql)
|

LMTMD2 (P ,Md,D1 ,M)

.

e [Ip

Results: When
When
When
When

X

inside range
above upper
below lower
specified po

ther the data lies between the limits or not is
the result returned.

M=0 (1CH)
M=1 (2CH)
M=2 (1CH)
M=3 (2CH)

} Data

)} Memory

Upper/lower limit values
Detected data
Limit test result

Measurement channel designation

Upper/lower limit values

Detected data indicated by measurement point No.
Limit test result

Middle/delta limit value
Detected data
Limit test result

Measurement channel designation

Middle/delta limit wvalue

Detected data indicated by measurement point No.
Limit test result

Md

P

(1201 POINT)

: 0
limit: 1
limit: 2

int is not measured after specifying point
s -1
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6.2 List of R4611FE Bullt-in Functions

Note: When arguments are unsuitable

® When Lo > UP +...s+.... Execute after interchanging Lo and Up
® When channel is undefined data

... Brror message and ~1 are returned
® When P is not within 0 thru 1200 range

... Brror message and -1 are returned
e When D1 is negative ... Execute after inverting sign

(9) Zero Phase Detection Function

ZEROPHS function: Zero Phase is searched in the specified region by Pg
and Py and the frequency is returned.

ZEROPHS (Pq,P1 ,M)

L—-Measurement channel designation

M=0 (1CH) Dat
Measurement point No. of M=1 (2CH)) ata
specified region M=2 (1CH)
Memor
M=3 (2cH)’ MEmOTY

Frequency of Pero Phase

(10) Direct Search functions

DIRECT function: Calculates the measuring point of the specified
response and returns it.

DIRECT {Pg,P},X,M)
0dB

__J l'Measurement channel
designation

Response
1dB

Measuring point of the
specified area

M=0 (1CH):] Data
M=1 (2CH)
M=2 (1CH) Memory
M=3 (2CH)
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6.2 List of R4611E Built-in Functions

CDIRECT function: Calculates the fregquency of the specified response and
returns it.

CDIRECT (Fg,Fq,X,M)

“—J l--'--———-Measurel’aent channel

_ : 0dB
designation

Response

Measuring frequency of XdB
the specified area

M=0 {1CH) Data
M=1 (2CH)

M=2 (1CH) Memory
M=3 (2CH)

DDIRECT Ffunction: Calculates the measuring point difference of the
specified response and returns it.

CDIRECT (Pg,Pj,X,M)
_’J Measurement channel

designation 0dB

Response

Measuring point of the
specified area XdB

G (1CH) Data

1 (2CH)

M=2 (1CH) ] Memory
3 (2CH)

FANNS 4
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6.2 List of R4611E Built-in Functions

CDDIRECT function: Calculates the frequency difference of the specified
respense and returns it,

CDIRECT {(Fp,F;,X,M)

-J L—————M.easurement channel 0dB

designation

Response

Measuring fregyency of XdB
the specified area

M=0 {1CH) Data
M=1 {2CH)::]

M=2 (1CH) Memory
M=3 (2CH)

Notes: e Pp=Pq1 (If Fp=F1, and error occurs.)
e If value X is omitted, an error occurs.,
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





