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GENERAL SAFETY SUMMARY

B To Avoid Personal Injury

It is recommended that only qualified personnel with technical knowledge use this
instrument only after reading and fully understanding all functions of the instrument

described this instruction manual.
This instrument is not designed and manufactured for consumers.

If you do not have enough knowledge on electricity, to avoid personal injury and prevent
damage to this product, please be sure to use this product only under the supervision of an

engineer who has sufficient knowledge about electronics.

B Precautions on Contents

Should you find the contents in this manual and any of its technical terms confusing, please

feel free to contact your local LEADER agent.

B Symbols and Terms

Following terms and symbols indicate necessary warnings and cautions used in this

manual and on the product are there for safe operation.

<Symbol >

AN

The sections where this symbol is marked in this manual or
instrument, if not correctly performed or practiced, could result in
personal injury or cause serious danger to the instrument.
Misuse could also produce unintentional movement to create an
operational impediment on the instrument or other products that
might be connected to it.

Be sure to refer to the safety precautions in this manual to safely
use the part of the instrument where the symbol is marked.

<Term>

A WARNING

Warning statements identify warning conditions that if disregarded
or not correctly performed or adhered to, could result in serious
personal injury or even loss of life.

<Term>

A CAUTION

Caution statements identify caution conditions that if disregarded
or not correctly performed or adhered to, could result in personal
injury or damage to the instrument.




GENERAL SAFETY SUMMARY

Review the following safety precautions to avoid operator's injury and loss of life and prevent
damage and deterioration to this instrument. To avoid potential hazards, use this product as

specified.
A WARNING

B Warnings on the Cases and Panels of the Instrument

Operator should not remove any cases or panel for any reasons. If you touch inside the
instrument it could result personal shock or fire hazard. Refrain from spilling any liquid
on or inserting anything flammables or piece of metal into the ventilation of the instrument.
Such actions could cause fire, shock, malfunction and be an accident hazard while the
power is on.

B Warnings on Power Line

@ Make sure to connect only to the rated power line voltage. Excess voltage may
cause fire.
Confirm the voltage of the commercial power line before connecting the AC power
cord. The power frequency of the power line should be 50/60 Hz.

@® Warning on the Power Cord
Use only the optional power cord that is attached to this instrument. The use of the
power cord other than that attached could cause fire hazard.
If the attached cord is damaged stop using it and contact your local LEADER agent.
Should you use a damaged cord, it could cause a shock or create a fire hazard. When
you pull out the cord be sure to hold it by plug and pull from the socket not by holding
the cord wire.

B Warning on Fuse

When the fuse is melted the instrument stops operation. If the fuse melted, turn off the
power switch and disconnect the power plug from the socket. If you change the fuse
while the cord is connected to the socket, it could cause a shock hazard. Only use the
specified type and rated current and voltage fuses.

If the cause for melting fuse is unclear or if you suspect there is damage to the instrument
or if you have no proper fuse at hand please contact your local LEADER agent.




GENERAL SAFETY SUMMARY

A WARNING

B Warning on Installation Environments

@ About the Operating Temperature Range
Operate the instrument between the temperature range of 0 to 40 °C. When option 70
is installed, the operating temperature must be between 5 to 40 °C. Operating the
instrument at higher temperatures could cause a fire hazard.
Rapid changes of temperatures from cold to warm can create internal moisture or
condensation and could damage the instrument. If there is a possibility of moisture
condensation allow the instrument to sit for 30 minutes without the power on.

@® About the Operating Humidity Range
Operating humidity range is < 85 % RH.
Do not operate the instrument with wet hands. This could cause a shock and fire
hazard.

@ About the Operation in the Presence of Gasses
Operating the instrument in and near the presence or storage locations of flammable,
explosive gasses or fumes could create an explosion and fire hazard. Do not operate
the instrument anywhere near such environments.

@® Avoid Insertions
Do not insert metals or flammable objects or drop liquid on or into the instrument. To
do so could cause fire, shock, malfunction and create a dangerous accident hazard.

B Warning while Operating

While operating the instrument if smoke, fire, or a bad smell occurs, turn off the
instrument at once for it could cause a fire hazard. When such a case occurs, turn off the
power switch and pull the plug of the cord from the plug socket. Contact your local
LEADER agent after confirming there is no fire.

B Warning about Ground

The instrument has a ground terminal to avoid electric shock hazard and to protect the
instrument from damage. Ensure that the product is properly grounded for safe operation.




GENERAL SAFETY SUMMARY

A CAUTION

B Caution on Output Terminals

Do not supply external power to Output terminal, this could cause the instrument to
malfunction.

B Caution when Not Using the Instrument for a Long Time

Make sure to disconnect the power cord from the socket when you do not use the
instrument for a long time.

Please conform to the above warnings and cautions for safe operation. There are cautions in
each area of this instruction manual, so please conform to each caution. If you have any
questions about this manual, please feel free to contact your local LEADER agent.

B Calibration

This instrument is produced under the strictest quality controls at the factory, but
accuracy may gradually deteriorate due to worn components.

Therefore, periodic calibration should be performed.

When service or calibration is required, contact your local LEADER agent.

H Routine Maintenance

Remove the power cord plug from the socket when cleaning the instrument.

Avoid the use of thinner or benzene solvents for cleaning cases, panels and knobs since
this might remove the paint or damage plastic surfaces.

Wipe cases, panels, and knobs lightly with a soft cloth damped with neutral detergent.
Do not allow water, detergent, or other foreign objects to enter the instrument while
cleaning.

If a liquid or metal object enters the instrument, it can cause electric shock or fire.



1.

INTRODUCTION

Thank you for purchasing LEADER’s measuring instruments.
Please read this instruction manual carefully to ensure correct and safe operation.

If you

have any difficulties or questions on how to use the instrument after you have read this

manual, please feel free to contact your local LEADER agent.
After you have read the manual, keep the manual in a safe place for quick reference.

1.1 Scope of Warranty

This LEADER instrument has been manufactured under the strictest quality control
guidelines. LEADER shall not be obligated to furnish free service during the warranty
period under the following conditions.

1.

N

Repair of malfunction or damages resulting from fire, natural calamity, or improper
voltage applied by the user.

. Repair of an instrument that has been improperly repaired, adjusted, or modified by

personnel other than a factory-trained LEADER representative.

. Repair of malfunctions or damages resulting from improper use.
. Repair of malfunctions caused by devices other than this instrument.
. Repair of malfunctions or damages without the presentation of a proof of purchase or

receipt bill for the instrument.

1.2 Operating Precautions

A WARNING

1.21

Line Voltage and Fuse

Confirm that the power line voltage is correct before connecting the power cord.

The voltage range and fuse rating are indicated on the rear panel.

The instrument must be connected to the rated line voltage and line frequency of 50 Hz

to 60 Hz.
When replacing the fuse, turn the power switch off and disconnect the power cord from

the outlet.

When replacing the fuse, use the correct fuse that matches the line voltage.

Voltage Range Fuse Rating LEADER Parts Number
90 to 250 V 2.5A, time-lag 436 3585 013

1-1



A CAUTION

1.2.2 Maximum Input Voltage

There is restriction when applying input signals.
Applying excessive voltage to the connector may result instrument damage.

Connector Allowable Input Voltage
IF INPUT 2V (p-p
DET INPUT 300 mV
VtIN +400 mV
TUNER AGC IN 30 V (DC)
POWER | | oCcKIN 5V (DC)
connector | 1y SET SENSOR 5V (DC)

A CAUTION

1.2.3 Reverse Voltage, Excessive Voltage

1.24

Do not apply external voltage to the output connectors.
If the cable touches such as DC power source, internal attenuator may be burned-out.

Backup of Flash Memory

This instrument retains the panel settings even when the power is turned off.

When the power is turned on again, the screen displays STEP1 of the same TUNER

MODEL as the last time.

When the instrument is left for five years without supplying power, the stored data may

be lost.

Notes on Backup Data

some cases.

Data must be backed up properly since stored data may be lost or changed caused
by incorrect operation, malfunction, or maintenance. A notepad may be helpful in




1.2.5

1.2.6

1.2.7

Installation

Do not use the instrument in the following environments.

* High temperature environments
Do not place the instrument under direct sunlight or near a heater (e.g., stove). Do not
move the instrument from cold to warm environment abruptly, it may cause
condensation.
Operating temperature range: 0 to 40 °C
5 to 40 °C (When Option 70 is installed.)

* High humidity environments
Do not place the instrument in the high humidity environment (e.g., bathroom, near a
humidor).
Operating humidity range: <85 % RH (without condensation)

* Dusty environments

Mechanical Shock

To prevent damage to the precise components used in this instrument, be careful not to
expose the instrument to other forms of severe mechanical shock.

About Network

The remote control capability operation via the Ethernet is confirmed only under the local
network environments; it is not guaranteed under other environments.
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2. SPECIFICATIONS

2.1

2.2

Description

The LW 360 is a comprehensive measuring system that integrates the necessary functions
for adjusting and testing electronic TV tuners.

It measures the electric characteristics of electronic TV tuners with high accuracy at high
speeds and simultaneously displays the measured waveforms, measured values, and
judgement results. A power supply for the TV tuner, IF detector, VSWR bridge, and PLL
tuner control function are also contained in its compact case, reducing space
consumption.

It inherits the design concepts of the conventional LW 347/348 and is fully compatible.
Various functions have been enhanced such as expanded power supply terminals for
tuners, increased current capacity, and expanded tuner control signals to support the next
generation tuners.

In addition, improved interface for connecting external devices achieves high efficiency in
production lines and enable the LW 360 to be used in a wide range of applications such as
evaluation of tuners in the design and quality assurance departments.

Features

[Multi-Functionality and High Performance]

Support for VHF, UHF, CATV, and Digital TV Tuners

A wideband signal generator that can sweep from 25 to 1000 MHz covers from TV
VHF/UHF up to CATV channels. In addition, the LW 360 supports IF input frequencies
from 1 to 120 MHz which allows it to support low-frequency IF tuners and FM tuners. A
digital synthesized generator for its RF signal source ensures highly stable waveform
display and accurate data measurement.

Easy Editing and Data Evaluation with the Multi Screen Display

The XGA display enables clear 4 screen display. When editing the settings, the setting
items of each measurement can be modified while monitoring the measured waveforms.
The 4 screen waveform display shows up to 12 channels of measured waveforms
simultaneously, which is convenient for tuner evaluation and data acquisition. The
waveform colors are selectable.

Integration of Power Supplies for Tuners and Control Signals

The LW 360 can deliver Vit (tuning voltage), +B (four systems), AGC, AFT, and TU SW
(three systems) as power supplies for driving the tuner. It is equipped with all the
functions necessary for tuner operation such as voltage/current measurement of control
outputs and PLL tuner control (supports I1°C, 3Wire, and CCB). The I*C control signal
supports up to 256 bytes enabling the LW 360 to be used in a wide range of applications
such as controlling tuners with demodulation functionality.

Easy on the Viewer’s Eyes

Digital processing provides flickerless display even for slow sweep measurements.
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Durability, Safety, and Easy Maintenance

Durability and safety are improved, since there are no mechanical parts such as
mechanical relays and hard disk drives used in the LW 360. In addition, maintenance is
easy, because parts can be replaced in unit of blocks when problems occur.

[Suitable for Product Evaluation in Design and Quality Assurance Departments]

Powerful Data Acquisition Capability

Various data such as waveform data and measured results can be printed and saved to
memory cards.

The support for Ethernet and RS-232C enables data and screen images to be
transmitted to an external PC.

These features are convenient for the product evaluation and report generation in the
design and quality assurance departments.

[Careful Consideration to Product Lines]

Compatibility with Conventional Models

Tuner model data created on the conventional LW 347/348 can be used on the LW 360
allowing effective use of past resources and smooth installation in production lines.
Moreover, the edit screens for setting items are also compatible. Users of LW 347/348
can easily edit setting items on the LW 360 without effort.

Centralized Management of Data

The tuner model data and measured data can be transferred to a host over an Ethernet
network enabling centralized management of data.
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2.3 Specifications

2.3.1 Measurement

(1) Standard Measurement ltem 16 (Factory setting)
No. Measured ltem Description of Measurement Measured Range
01 | PCS LEVEL Specified point level from a peak of 0to-10dB
waveform
Level ratio between specified points | 0 to £10 dB
Peak point position of waveform 0 to 20 MHz

02 | POWER GAIN Gain from ANT Input to IF Output 0to 70 dB
Attenuation from Peak point to fc £20 0to-30dB
MHz (with respect to the specified point)

03 | AGC Gain control by AGC voltage 0to-70dB
04 | IMAGE Level rejection of image frequency -20 10 -90 dB
05 | ndB WIDTH Bandwidth at ndB (-0.5 to -6 dB) 0 to 30 MHz
against peak point
06 | AFT LO frequency control by AFT voltage | 0 to +20 MHz
07 | VSWR Standing wave voltage ratio by ANT | 2to 10
input terminal
08 |IFREJ IF signal interference removal ratio -20 to -90 dB
from ANT input to IF output
09 | +B DRIFT LO frequency variation due to 0 to +20 MHz

change of +B voltage
10 | GUARD BAND Receiving frequency margine at lower | 0 to 30 MHz
Vt voltage and upper Vt voltage

11 | PCS CHECK Judgment of PCS level in arange of | 0to-10 dB
Vtorf

12 | TOTAL WAVE Simultaneous measurement of PCS | Each measure-
Level, Power Gain, VSWR ment/range

13 | PCS/IMAGE Simultaneous measurement of PCS | Each measure-
Level and Image ment/range

14 | AGC VOLT Operating voltage of AGC loop of Oto15V
Tuner with IF

15 | UHF PLL LOCK f | Error of Lock frequency of PLL Tuner | 0 to £999 kHz

16 | N.F. Relative NF value measurementby | 2to 15 dB

setting NF ENR value

(2) User Defined Measurement Iltem
User can create in combination with setting item and operational measurement function.

(3) Setting Item
Setting RF Output Section: Setting sweep, RF output level, etc.
Setting Input Section: Setting IF input, detected signal input, etc.
Setting Tuner Control Section:  Setting power supply, control output, and control pin
measurement section for Tuner
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2.3.2

Setting Marker
RF Marker:
IF Marker:

Specifying frequency point of RF output
Specifying frequency point of IF input

Selecting Operational Measurement Function:

Power Gain Measurement:
Level Measurement:
Frequency Measurement:

Voltage/Current Measurement:
VSWR Measurement:

Channel Table:

RF Signal Output Section

Selecting basic measurement methods shown below
Measuring power gain and difference at specified point
Measuring level between specified marker points
Measuring frequency at specified marker point,
difference between specified marker points

Measuring voltage and current at Tuner control pin
Measuring return loss at specified marker point.
VSWR or return loss value can be selected.

Setting the channel table for the marker frequency setting

(1) Synthesized Sweep Signal Generator Section

(2)

2.3.3
(1)

Frequency Range:
Sweep width:
Sweep time:
Spurious:
Harmonics:
Sweep Mode:

Output Section
Output Level:
Accuracy:
Output Flatness:

Attenuator:

Output impedance:
Output Connector:

Bridge for VSWR Measurement
Frequency Range:

Built-in AMP:

Directivity:

Receiving Section

IF Signal Input Section
Frequency Range:

Input Level Range:

25 to 1000 MHz (Image measurement: 1.15 GHz max.)
0 to 975 MHz

3.2 ms, 6.4 ms, 12.8 ms, selectable with program

< -30dBc

< -25dBc

Single (Independent measurement of the L, M, R)
Dual  (Simultaneous measurement of the L, R)
Triple  (Simultaneous measurement of the L, M, R)
Selectable with program

0 dBm max.

11 dB (under 500 MHz, 25°C)

120 MHz sweep:  withint0.5 dB

Over full sweep:  within 3 dB

0 to 70 dB, 1 dB step, programmable
Accuracy: = (0.5 dB +2%) (in 500 MHz, 25°C)
75 Q unbalanced

BNC-J type

25 to 1000 MHz
40 dB
230 dB

Within 1 to 120 MHz,
Within fc £20 MHz

fc range: 4 to 120 MHz
1 to 300 mVrms
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Attenuator:
Auto-Tracking Function:

IF Signal Detector
Frequency Range:
Polarity:

Output:

Flatness:
Input Impedance:
Input Connector:

(2) Detection Signal Input Section
Input System:

Max. Input Voltage:
Input Impedance:
Input connector:
Polarity Switch:
ARC Function:

Input Level Range:
Display amplitude:
Control Accuracy:

2.3.4 Tuner Control Section

(1) Power Supply for Tuner

[MB1] +B Voltage
Output Voltage Range:
Resolution:
Output Modes:
Setting Accuracy:
Maximum Load Current:
Load Current GO/NO GO:

Setting Resolution:
Output ON Delay:
Short-Circuit Sensor:

[MB2] +B Voltage
Output Voltage Range:
Resolution:
Output Modes:
Setting Accuracy:
Maximum Load Current:

0 to 30 dB, 10 dB steps, setting with program
Available.

It makes waveform display always in the center of
sweep, though tuned frequency of tuner varies.

1 to 120 MHz

Positive

0 dBm input: 150 mV +20%

fc £20 MHz Sweep: withint0.3 dB
75 Q

BNC-J type

5 systems (DET IN 1. 2. 3, Internal IF detection signal,
Internal VSWR detection signal) selectable with program
1+400 mV (including superimposed DC)

1 MQ

BNC-J type

Positive & Negative, selectable with program

Available. (ARC: Auto Response Control)

Definite amplitude is always shown regardless input
signal amplitude.

3 to 300 mVp-p (superimposed DC: <200 mV)
Displayed in 5 DIV

< #0.2 DIV

00to13.5V

0.1V steps

ON/OFF, selectable with program

Within £50 mV of setting value

300 mA

Upper and lower limits for each band can be set
individually with program.

1 mA

0 to 999 ms

ON/OFF, selectable with program

0.00 to 10.50 V

0.05V steps

ON/OFF, selectable with program
Within £50 mV of setting value
300 mA
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Load Current GO/NO GO:

Setting Resolution:
Output ON Delay:
Short-Circuit Sensor:

[MB3] +B Voltage

Output Voltage Range:
Resolution:

Output Modes:

Setting Accuracy:
Maximum Load Current:

Load Current GO/NO GO:

Setting Resolution:
Output ON Delay:
Short-Circuit Sensor:
PLL Control Voltage

[MB4] +B Voltage

Output Voltage Range:
Resolution:

Output Modes:

Setting Accuracy:
Maximum Load Current:

Load Current GO/NO GO:

Setting Resolution:
Output ON Delay:
Short-Circuit Sensor:

[Band Select]

Band:

Output Mode:

Load Current GO/NO GO:

Setting Resolution:

[AGC] AGC Voltage Output

Output Voltage Range:
Resolution:

Output Modes:

Setting Accuracy:
Maximum Load Current:

Upper and lower limits for each band can be set
individually with program.

1 mA

0 to 999 ms

ON/OFF, selectable with program

1to6V

0.05V steps

ON/OFF, selectable with program

Within £50 mV of setting value

400 mA

Upper and lower limits for each band can be set
individually with program.

1 mA

0 to 999 ms

ON/OFF, selectable with program

Setting voltage of MB3 controls the control voltage of
PLL

1to6V

0.05V steps

ON/OFF, selectable with program

Within £50 mV of setting value

400 mA

Upper and lower limits for each band can be set
individually with program.

1 mA

0 to 999 ms

ON/OFF, selectable with program

BL, BM, BH, BU output connector, selectable with
program

GND, OPEN, MB1can be set with program.

Upper and lower limits for each band can be set
individually with program.

1 mA

Oto15V

0.1V steps

ON/OFF, selectable with program
Within £50 mV of setting value
10 mA
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Output ON Delay:
Short-Circuit Sensor:

[AFT] AFT Voltage Output
Output Voltage Range:
Resolution:

Output Modes:

Setting Accuracy:
Maximum Load Current:
Output ON Delay:
Short-Circuit Sensor:

0 to 999 ms
ON/OFF, selectable with program

Oto15V

0.1V steps

ON/OFF, selectable with program
Within £50 mV of setting value
10 mA

0 to 999 ms

ON/OFF, selectable with program

[Tuner SW 1, 2, 3] Control Terminal Drive

Output Voltage Range:
Resolution:

Output Modes:
Maximum Load Current:
Output ON Delay:
Short-Circuit Sensor:

3t0o 135V

0.1V steps

GND, OPEN, MB1 Output can be set with program.
300 mA

0 to 999 ms

ON/OFF, selectable with program

[VT L, VT U] Tuning Voltage Vt Output

Output Voltage Range:
Resolution:

Output Modes:
Setting:

Setting Accuracy:
Continuos Variable Output:

Fixed Voltage Output:
Output ON Delay:
Short-Circuit Sensor:

[PLL] PLL Control Fixed Output
Voltage:
Resolution:
Output Accuracy:
Maximum Load Current:

(2) VtAuto Function
Operation:
Resolution:

Oto30V

10 mV steps

ON/OFF, selectable with program

Upper and lower limits for voltage can be set with
program (each L, M, R)

Within £20 mV of setting value (0 to 20 V)

Within 0.1 % of setting value (20 to 30 V)

The output voltage can be changed between upper and
lower limits with an external potentiometer.

Available

0 to 999 ms

ON/OFF, selectable with program

2810 33V

0.1V steps

Within £0.1 V of setting value
20 mA

Automatically setting function of tuning voltage
< +100 kHz
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(3) PLL Tuner Frequency Control Output

Tuner: PLL
Control Signal: 3 wire, I°C, CCB
Settable Frequency: 0.001 to 1000 kHz
Setting Accuracy: 1 Hz
(4) Tuner Control Terminal Measurement Section
[VtIN]
Input Voltage Range: Oto30V
Input Impedance: =1 MQ
Operation: Measurement & judgment of Input voltage
Measuring Accuracy: +30 mV (0to 15V), 0.2 % (15 to 30 V)
[AGC, AFT]
Connector: Input or Output (automatically selected according to
items measured)
Input Voltage Range: Oto15V
Input Impedance: =1 MQ
Operation: Measurement & judgment of Input voltage
Measuring Accuracy: 1 (0.2% + 30 mV)
[Lock IN]
Operation: Detection of PLL Lock, Measurement/Judgment of
Input Voltage
[Tuner Set Sensor]
Operation: Outputs the Tuner Power (MB1 to MB4, Band, AGC,
AFT, Vt) Voltage and tuner control signal by detecting
Low level.
(5) Total Judgment Output
Output: Total judgment output for all measurement items
Timing: Outputs in All Scan mode
Output Level: Low level for NOGO, High level for others
Output Connector: Tuner Power connector (on the rear panel)
(6) Connector 24 pin Amphenol connector (on the rear panel)

2.3.5 Monitor Display

(1) Monitor (sold separately)
Display Output: XGA compatible monitor (on the rear panel)
15 pin D-sub connector (3-lines, female)

(2) Display
Measurement waveform, Setting data, Marker, Measurement value, Judgement result,
etc.
Display Color: 64
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3)

2.3.6

2.3.7

2.3.8

Measurement Waveform

Number of Displayable Waveforms:

Scale:

Marker Display
Marker Type:
IF marker:

IF maker frequency:

RF maker:
RF maker frequency:
Marker Point:

GO/NO GO Judgment
Judgment Result Display:

Total Judgment Result Display:

Up to 3 channel x 3 waveforms x 4 screens simultaneously
12 x 6 divisions or 12 x 12 divisions, ON/OFF selectable

RF, IF

Accuracy < 20 kHz (+20 MHz sweep)

1 to 120 MHz, 5 kHz steps (1/7 MHz offset is possible.)
(Within fc £20MHz)

Accuracy < +50 kHz (£20 MHz sweep)

30 to 1000 MHz, 1 kHz steps

Up to 12 points of IF and RF markers

In NOGO judgment mode, each measurement value is
displayed in red.
Measurement screen frame is switched to green or red.

Measurement Condition Setting Method

Input Method:

Setting Method:

Number of Settable Models:
Number of Settable Steps:
Setting Contents:

Panel Control
Setting function:
Setting key:

Remote Control

Controller:
Function:

Connector:

Memory Card Interface

Memory Card (sold separately):

Function:

Via IBM PC-AT compatible keyboard 101 or 106 for
Japanese, PS/2, USB (sold separately)

Screen editor

Up to 20

Up to 99 steps per models

RF output control, tuner control, measurement parameter,
display parameter, judgment parameter, etc.

Selects tuner model
UP, DOWN, SET

Remote Controller LW 360-01 (Supplied as accessory)
Switches measurement steps, ALL SCAN, PROTECTOR
OFF, VT voltage control, parameter remote (OP. 70)

36 pin Amphenol connector (on the rear panel)

Compact flash card (CFATYPE-1)

Stores the measurement condition in external memory.
Transfers the measurement condition to external equipment.
Accumulates All Scan data.

Stores the copy data of a display screen and the waveform
data.
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2.3.9 Printer Interface

2.3.10

2.3.11

2.3.12

All Scan Data Output:

Measurement Waveform Output:

Interface:

Connector:

RS-232C Interface
All Scan Data Output:

Control:

Interface Specifications
Baud rate:
Data format:
Connector:

LAN Interface
Function:

Mode:

Input/Output Connector:

USB Interface

Type:
Function:

Total judgment results of All Scan data
MB1 to MB4, AGC, AFT voltage
MB1 to MB4, Band current
Measurement value and judgment results of each step
Measurement Data Output Select:
All data:  Outputs all data
NG data: Outputs data of NG item
Copies the screen of waveform displayed on the PC monitor.
UNIX compatible
25 pin D-sub connector (female) or USB connector

Total judgment results of All Scan data
MB1 to MB4, AGC, AFT voltage
MB1 to MB4, Band current
Measurement value and judgment results of each step
Measurement Data Output Select:

All Data:  Outputs all data

NG Data: Outputs data of NG item
Start of All Scan
Output request of All Scan data
Step switching
Tuner model data request

9600 bps, etc.
ASCII
9 pin D-sub connector (male)

Remote control, the data collection, and the tuner
model transfer, etc. are performed according to an
external computer.

100BASE-TX/10BASE-T

RJ-45 1 connector

Compatible with USB Version 1.1
USB keyboard interface, printer interface.
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2.3.13 General Specifications

(1) Environment Conditions

Operating Temperature: 0to40 °C

Operating Humidity: <85 % RH (without Condensation)
Spec-Guaranteed Temperature: 10 to 35 °C

Spec-Guaranteed Humidity: <85 % RH (without Condensation)
Operating Environment: Indoor use

Operating Altitude: up to 2000 m

Overvoltage Category: I

Pollution degree: 2

(2) Power Supply: AC 90 to 250 V (47 to 440 Hz)
120 W max.

426 (W)x150 (H)x450 (D) mm

(3) Power Consumption:

(4) Size/Weight: 13 kg

2.3.14 Accessories
Remote Controller [LW 360-01]........ccoooiiiiiiiiiiiiiiiieeeeeeeeeeeeeee, 1

Size/Weight 150 (W)x40 (H)x135 (D) mm 400 g
Connection cable
BNC-BNC cable (75 Q, 50 cm) for RF OUT/IF IN................. 2
Amphenol cable (24-pin, 2m) for tuner power....................... 1
Amphenol cable (36-pin, 2m) for remote controller................ 1
N oY= oo o [ 1
PS/2 distribution cable ..., 1
Instruction manual............ 1
2.3.15 Required equipment for use
(1) Monitor
XGA display MONIOF .......ceviiiiiiiiiiiiiiee e 1
Connection cable for Display Monitor ............cccccciiii, 1

(2) Setting of measurement condition
Full Keyboard IBM PC-AT compatible (PS/2 or USB type) ... 1
106 or 101 keyboard ...........cccceeeviiiiiiiieeeee, 1
Mouse (PS/2 or USB type)....cccovvvvvvvevviennenn. 1

* The five equipment noted above are required. Procure a full keyboard and memory
card as required when using more than one LW 360. Though, measurement
conditions can be configured without a mouse, it is more convenient to use one.

(3) Memory for storing measurement conditions and screen images
Compact Flash Card CFATYPE-1 (=16 MB)

* Use FAT16 or FAT32 for the file system on the compact flash card.

* Compact Flash Card is a registered trademark of SanDisk Corporation.
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(4) Printer
Printer for screen image copy: PM-A700 (EPSON)
PIXUS, iP4100 (CANON)
PSC 1315 (HP)
Printer cable: USB or Parallel
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3. PANEL DESCRIPTION
3.1 Front Panel

(3) (2) (1)

\

LEADER DIGITAL TUNER MEASURING s\sTem LW 360

i
H q

usBe KEYBOARD IF INPUT MODULATION INPUT
760 780

| @ g -

\ [ E

A s A oo A

4 © (6) (7) (8)

(1)

(2)

3)

(4)

(6)

Power switch
Lit Led indicates power on.

Tuner Model switch

Selecting the tuner model file. Up to 20 models can be select. Use the Down and UP
keys to select the model, then press the Set key to enter.

Memory card

Use a Compact Flash Card to store measurement conditions, screen image, All Scan
data. The access lamp in the upper part of the card slot lights while accessing the
memory card.

USB connector

A connector for connecting a USB keyboard or mouse.
It is used when setting the measurement conditions.

Keyboard connector

Connect a PS/2 keyboard if you want to edit the measurement conditions with a
keyboard. Do not connect or disconnect the PS/2 keyboard while the instrument is
running. A mouse will not work even if you connect it to this connector. If you are
using a PS/2 mouse, connect it to the connector on the rear panel.

IF input

Accepts IF signal output from a tuner. Input sensitivity is 1 to 300 mVrms.

Note: The IF signal should be input. Otherwise, auto tracking mode is disabled and the
IF marker is not displayed.
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(7) Connector for option  Modulation Input
This connector is an option.

(8) RF output

Outputs RF sweep signal: 25 MHz to 1000 MHz.

Output impedance is 75 Q.

3.2 Rear Panel

9 (10) (11)

(12)  (13)

(14) (15)

A WARNING Ags )

70 AVOD ELECTROAL SHOUK, THE o ARIc £ SBEEBIT 3 Lovik
1 ONDUCTOR 463 & 27868 L TS (RAT
w

(—FREQ STD (10MHz) —
INPUT
son

PROTECTIVE GROUNDING CONDL
HUST BE CONNECTED TO THE GROUND. 3 v~
70 AVOD ELECTRICAL SHOK oML SBEE KUORRE
AND FIRE HAZARD, USE CORRECT B8 7. EUWEFRERE
VOLTAGE SETTIN

TTING AND FUSE. LEa-XCIERATIW.
D0 NOT REMOVE COVERS EXCEPT FOR o 562 A7~ 27 v Lbh0%y
QUALFED FIELD PERSONNEL. - REMFEOCT 0.

90-260V ~
50/60Hz FUSE RATING
xXW_max 3

(16) (17) (18) (19)

(9) Serial number plate
Instrument serial number.

(10) Connector for option FREQ STD (10 MHz)
This connector is an option.

(11) Cooling fan

(20) (21) (22) (23)

Do not block airflow through the ventilation holes to prevent instrument damage due to

overheating.

(12) Remote connector

The Step, All, Scan, Protector OFF, and electronic tuner tuning voltage (Vt) can be

remotely controlled.

Connect the LW 360-01 Remote Controller or a test fixture.

For details, refer to section, 6.1.2 “Remote”.
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(13) Tuner Power connector

Outputs following power source and signal to a tuner.
+B voltage
AGC voltage
Tuning voltage
PLL control signal
Test fixture selection voltage

Various input connectors for measurement.

For details, refer to section, 6.1.1 “Tuner Power”.

(14) Printer connector
To connect a printer conforming to Centronics standards.

(15) PS/2 connector
When editing the measurement conditions, connect a keyboard and mouse to this
terminal through a PS/2 distribution cable that comes as an accessory.
If you do not use the distribution cable, the terminal works as a connector only for a
mouse. Therefore, a keyboard does not operate.
If you are using only a PS/2 keyboard, connect it to the terminal on the front panel.

(16) AC Line 50/60 Hz
Power line inlet.
The voltage range should be rated value within £10%. Exceeding -10% may result in
improper operation; exceeding +10% may damage the instrument.
Confirm that the voltage range indicated on the rear panel.

(17) DET.IN1,2, 3
Accepts detected signal of the system to be measured.
Connect the detected signal from a tuner IF or TP and VSWR bridge.
The connector can be selected with program according to signal to be measured.

(18) Fuse
Rotating the cap counterclockwise can remove the fuse with the cap.
Use only the fuse of correct type and rating for replacement.
Refer to (1) “Power supply voltage” described in the Section 5.1
“Operating Precautions” for detail.

(19) GND terminal
Ground terminal connected to the chassis.

(20) RS-232C connector
To send data or to control the system.
A 9-pin D sub connector is used.
Use a cross cable to connect to a PC.

(21) XGA connector
To connect a XGA monitor to display measurement waveform and setting data.
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(22) USB connector
A USB connector for connecting a keyboard, mouse, or printer.

Supports USB Version 1.1.
(23) LAN connector ETHER
The Ethernet connector is used to output measurement data and screen image or to

control the system, etc.
Supports 100BASE-TX/10BASE-T.
Use a cross cable to connect to a PC.
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4. BASIC OPERATION

4.1 System Configuration
(System Configuration Diagram Is Given in Figure 4-1.)

(1) RF Signal Output Section
* A highly accurate, digitally synthesized sweep signal generator.
+ Built-in noise generator for NF measurement and bridge for VSWR measurement.

(2) IF Receiving Section
* Contains an IF signal input and three systems of detection input for measurement.

(3) Measurement/Display Section
» Performs A/D conversion on the signal from the receiving section, and computes and
displays measured values.
* Displays waveforms, data, and GO/NO-GO judgement according to the measurement
conditions and GO/NO-GO judgement value specified by the control section.

(4) Tuner Control Section
» Performs control, power supply, and frequency settings that are necessary for making
measurements.
*» The frequency control supports PLL and Voltage synthesizer systems.
* A load current measurement function is included in the power supply.

(5) LW 360 Control Section

* Provides interfaces for a keyboard used to enter measurement conditions, a memory
card used to store setting conditions, a remote controller that comes standard, etc.
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RF Signal Output Section
Noise
Generation
Block for NF
Measurement
Sweep Signal Attenuation
: i Section
- reour —
° z 0to 70 dB
VSWR
DET.
Measurement/
—— Display Section Receiving Section
Display Measurement . : DET.IN 1"~~~ ""
Section Section Detection Signal DeFeCt'?" 1 !
Input Section s_lgna; 2 . |_—|
inpu 1
Waveform .
3 1
)|:<)|GS¢>LAY Il | maRkeR AD selection 1 | (ANT)
Judgement | M o 1
* vgalue CONVERT. IF Signal Input Section 4 V| TU
1
I IF IF detector fmf= IF IN ===l (IF)
1
Judgement LOG attenuator 1
TOTAL JUDGE == ™ n (PWR)
output AMP Oto 30dB IF input :
y 1
1
TU JIG
*
KEYBOARD LW 360 Control Section Tuner Control Section
*  — VtIN \
= Keyboard/mouse control a
MOUSE TUNER Control Conn_ector AGC. AFT
* Measurement Section i
Memory card control L LOCKIN
MEM. CARD J = Printer control
*
TUNER control output TUsw -
PRINTER Frequency control connector output PLL
« !
1 RS-232C control
Power Supply for Tuner
== Ethernet 10/100BASE-TX control MB1. MB2, MB3, MB4, BL, BM, I TUPWR
Remote Controller Remote control BH, BU, AGC, AFT, and VT
LW360-01

* Asterisk marks indicated items that are not included in the system.
These items must be provided by the user.

Figure 4-1
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4.2 Using the LW 360 for the First Time
4.2.1 Connection

(1) Basic Connections

KEYBOARD

0 IO OIDOIT
TITTITTTIIIII]

== Il

?
@ & L8,
—

RF OUTPUT REMOTE ’_E_J

RF 00O

PRINTER

LW360-01 ‘
\ REMOTE CONTROLLER / B B

| W

TUNER POWER

TUNER jig
(USER MADE)

Figure 4-2 Basic Connections

The connection shown above is a basic connection. The items inside the dotted box
"1 are to be provided by the user.
There are other ways to connect the keyboard, mouse, and printer. Please refer to the

explanation in the following pages.
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(2) Connecting a Keyboard and Mouse
All editing operations can be carried out on the keyboard. However, a mouse can be
used in conjunction with the keyboard to simplify the process. We recommend that you
use a mouse if it is possible.
A PS/2 or USB keyboard or mouse can be used. The PS/2 and USB connectors are
available on the front panel and rear panel. However, exercise caution, because their
usage varies.

a) Front Panel

UU

uUsB KEYBOARD

Keyboard or mouse

b) Rear Panel

PS/2 splitter cable (accessory)

= <«— Keyboard

P8/2

Mouse only (when the PS/2 splitter cable is not used)

DISPLAY

ETHER

Keyboard or mouse

@ use

* If you are using a keyboard with a USB HUB, you can connect a USB mouse to the
HUB.
In this case, the keyboard and mouse can be used on either the USB port on the front
panel or the USB port on the rear panel.
A USB keyboard and a PS/2 mouse (or a PS/2 keyboard and a USB mouse) can also
be used.
In this case, follow the port specifications indicated above.
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(3) Connecting the Printer

A printer with a parallel (Centronics) or USB interface can be used. Connect the printer to
the parallel port (PRINTER) or USB port on the rear panel.

X/
PRINTER A\ T — .
X d
%o : Printer
o] * i
o 3 Connect to either port
o]
. 5 Ps/2 O
og A
°o ! ¢—————————————%
%o
|| 1

©e

Rs232c  DISPLAY

()

felie Nelte]
00000

ETHER

@ uss

USB port
Parallel port
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4.2.2 Screen Configuration

The LW 360 screen consists of a Wave screen that is used to display or measure
waveforms, a File edit screen used to save Tuner Model, Channel Table, and other types
of data, and an edit screen used to edit measurement conditions.

The edit screen consists of a Common edit screen and a Step edit screen.

(1) Wave Screen Configuration
When the LW 360 is turned ON after entering basic settings, a Wave screen is displayed.
This screen displays the measured waveform, measured data, and judgement lines of

marker measurement. The function keys are used to enter system settings of the LW
360.

LW360 [Model] :01 FIXED ITEM full Fri Jul 809:14:03 2005

Step:01/PCS LEWEL MBL:  OmA HMB3:  imA CH:R Band: UHF
MB2: SimA__HB4:  OmA

WT: 24,52 |
P-PK: 2,04

A

Measured data

s _— Measured waveform

/
Marker \ ?/

Ry
-
—
<

/ Judgement line

Common Network ' Rs232¢ Printer Appearance Cancel

Function keys




(2) File Screen
On the Wave screen, press the F1 (File) function key to display the File edit screen.

e

File Common Step

T

This screen is used to manage tuner model files, edit channel tables, manage PLL tables
and user items, etc. This screen is also used to transfer data between the internal flash
memory and memory card.

LW360 [Model] :01 FIXED ITEM full Fri Jul 8 18:00:28 2005

File Type: Tuner Model File (md)
Wemory Caret Flash Rom

Directry: [ [FIZED TEM ful

File Selection

Direstories [ [re] Hlzme Date [

20  Operation Check 2005 08,29

Files on the memory card Files in the internal
flash memory

Read Write Export All Import All Delete I HNew Rename Window Reload CF
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(3) Common Edit Screen

Press the F2 (Common) function key to display the Common edit screen.

o s

File COminnemn Step

This screen is used to enter settings common to each step in the tuner model. It is used
to set the power supplies needed by the tuner, set the PLL control, set the signal
generator and markers, and edit the step list.
The settings entered on this screen are applied to all steps. However, if they are
changed in the step, the settings specified in the step take precedence.

LW360 [Model] :01 FIXED ITEM full

Fri Jul & 16:01:04 2005

Tuner Power 2] FLL (A 5
Tuner Power
12c
— IC Wame [roosmmas Bus Mode
MBI MB2 MB3 MB4 AGC  AFT T ATL WU
2 FLL TameA|
Vol 00 soo[ soo| 125 40| 33| 120] oo0| 3000
SR Ijl | | | | | | | ‘Write Data Format Freq Cale
Quteart Bl m E) lm) (W = ] V[amdress [a7 [#8 [#5 [e4 [#3 [med [mez [Rew Freg -
P On Delay fns] | of of of o o o o [ T T ol ol o o 7 o ack [l [P I
Short Sense o [ [ | ] L] r | 2 [Divicer! X Fesolution Freq |
FLL Output Mode o [Hi4 ACK Unlock Freqy <[
A H 3 [Divider2
Tuner power supplies ' PLL control |- Common Cartro
G ACK e
lin S Ui = By 4 [Control T |CP T T 0 [RSA RSE 0
i io ou_| T [ o of 1] 1] 1] o ack ik
Fulse With
Current Juckge Band Data Fearl Data
BT [ MB2[ma] WESma] MB4[ma] Band 54 B57 BS6 BSS BS4 B33 BS2 881 BSO ]
Band Lower  Upper Lower  Lipper Lower  Upper Lower  Upper WHF(LY of of o of o] of o] 1 kBt & [
WHF(LY [1] 250 70 10 i 10 [1] ] WHF(M o] of o] o] 0 1 a 1
WHF(M) [1] 250 70 10 0 10 [i] g WHF(H) of of of of of o 1 0 Fieard Format
VHF(H) o[ =0 £ RS T o o g UHF o[ o[ o o] 7 o] o] © 1 [ateress L ’
UHF o 20 7o 110 Cl L] [] BT = =
Sweep / Marker Step &l i
Sween | hMarker(IF) | ChilameTabie | Ma"‘”(“”‘ Wadel Mame Soan Start Key Scan Results Display
ChGroup [USA [FRED: TTEM ful Al_Sean Norrriel
i
ki ]| Band Data Table
RF Output B No. Meme  FreaihHl Stepl Weasure | Soan Step ch TU. 5w
Sweep Width[MHz)] 27.000 Mo |Quadd| Step| Sean| Yalt Mame Mode|  Band 1 2 3
Sweep i) B4 LGELARLY) 2 BT t|d | mr || ofrcsLEvEL A | WHF OFF_| OFF_| OFF
B Y ikt & CEEE 2|4 mlr |[ 0 [POwERGAN B | uHE OFF | ofFF | oFf
1R[] B 127,250 o
RF ATT(IF AutodB) 200 3 [u | m|m ] ofasc | UHF OFF | OFF | OFF
oo 4 |4 F e |[ o [macE HE OFF | OFF | OFf
IF Input 0 v win| i
i Signal generation section [z ||| 2 r = [ckewe| Step list | o7 jorF o
[FESERD T 6 (o E|[m|[ o[ HF OFF | OFF | OFF
IF Made and markers 7 || E|= 0 [PCaivawr i UHF OFF | oFF | oFF
DETIn 133.250 6 | = | = || 0]|FRE L | wHFLy | OFF | ofFf | off
D&Y Feliily RIS i 11 jlsotest 8|4 mlr|[ o[eoRr R | uHF off | off | oFf
LIN Fange Auto 1Rw 381250 104 | || o|GUARD BAND Du_| UHF OFF | OFF | OFF
3 R | uHF OFF | OFF | OFf
ARC IND Fange e = 1 [m] (=] (= FCS CHECK
R T 124 F [ o [onerwave R | uHF OFF | OFF | OFf
Pezk Cverlap TIMHz] 0100 R[5 B 13[4 F | r |[ 0 [PCsiMAGE R | UHF OFF | OFF | OFF [©
14 T [AGC YOLT R | uHF OFF | OFF | OFf
File | Commem |  Step |  size TunerPower PLL | stepan__| Edit
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(4) Step Edit Screen
Press the F3 (Step) function key to display the Step edit screen.

e e ———

File Common Step

T

This screen is used to edit the measurement conditions at the step level. It is used to set
the sweep signal and tuner and edit the markers and judgement values. In addition, this
screen enables you to edit the conditions while monitoring the measured waveform. The
items that are changed are applied to the measured waveform in real-time.

LW360 [Model] :01 FIXED ITEM full Fri Jul 8 18:01:37 2005
Step:0l/PCS LEVEL ng%: Egmg ngi: émg CH:R Band:UHF Marker
1 i 4 l
: : Ch G s,
VT; 24,58 i
P-PE: 2,18 Marker Display
-1.3 th Freq th EWF
g :%‘é M. Data Made Name [MHz) L M R |A B C
P;: .0’ /_/ 1L Band FF_REF W12 367250 [T | O O (T d)d
P a7 1h Banel RF_REF 4 471250 (o |[E (1w [ ][] om0
Y 1R Band RF_REF ES 01250 (| e (el
;; 2
; 3
r/ T ErE———
£ < | I
5 Marker
Measured waveform 5 | I
7
A 8
F]
10/ Com IF 3 ne=nl R
11| Com IF T xR
12| Com Turig T e AR
Turer [ Sweep i Jucige 1
Ma Bweep | L M i
ch.Comment ‘ ‘ ‘ Meazure REF Target
NofSten L M R | Mode Mame | AVE| 8WP| MKR| &WF| MKR|  Lower
Mo.  Setting [term  |S'WF Common Data il
1 Al L m fi AR T 1 & oo [
01 [sweep weit a [ 10] [ 2| F el )| bz F-FR A r2a e o[
02 |Logilin B Linear \ | | Aeelr e [P O O N 1
03 [LEW 5P A oM ‘ | | 4|F | E|F )y - ﬂ,ﬁ
04 [V Mocte & [LcH e [| LeH R P | MoH_vR_Fis | RH_E s|rIr'r rliMeasurement items and e
= le|r=lrlr]y. 20
;Ir - - rl]judgement values e
Set the signal generation : j
section and tuner 10 |
1z
12[ 1
yq || IS £
<l el = T =
File Common | Step Size Wave Marker TunerSweep Judge Edit

4.2.3 Basic Operation

(1) Home Key

* Press the Home key to return to the Wave screen from any screen. If you press the
Home key while you are editing a value or characters, they are cancelled.

(2) Selecting the Edit Screen and Moving the Cursor
a) Selecting the Edit Screen
* To select the Common edit screen or Step edit screen, press an appropriate function
key (F5 to F8) or move the pointer with the mouse to the desired screen or item and
left-click it.
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b) Moving the Cursor
* Move the cursor with the Tab, Shift + Tab, and arrow keys. You can also use the
mouse to move the cursor directly to the desired screen.
If an item is selected, the area inside the frame turns light blue.

(3) Entering Setup ltems
* Move the cursor to an setting item and press the End key to display an input guidance
at the upper right of the screen.
The guidance varies depending on the selected item.

~

a) [[00 - 1351V

b) |select st

c) | Enter strings

d) |gwitch aniotf

o

a) Value entry ([ XXX - XXX])
* Displays the boundary values of the setting range.
» An arbitrary digit can be increased and decreased with the Ctrl key and the arrow
key. (Ver 2.2 and later)

b) Select list
* Press the Space key or click the mouse to display a pull-down menu. Press the Enter
key or left-click the mouse to confirm.

c) Enter strings
* Enter characters from the keyboard.
* About the following, there is a restriction in the letter that can be used.

Filg «werreerremememeninnanns PLL Table File, Iltem Table File, System Data File
MisSCrrrrermrrermrrnreeeen All Scan Log File Name, Screen Capture File Name
Input possible letter-------- 0to9,AtoZ,atoz,,+,-,.,=, @, _, ~

d) Switch on/off
* Turn the selection box ON/OFF. Press the Space or Enter key or left-click the mouse
to confirm.

* Canceling entries
* To cancel a character or numeric entry, press Esc. The original display appears.
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4.2.4 Basic Setup Procedure of Measurement Conditions

(1) Factory Default Settings
When the LW 360 is turned ON for the first time, the “FIXED ITEM full” Wave screen of
Tuner Model No. 1 is displayed.

LW3GD [Model] 01 FEXED ITEM Null
e ME1:  Owh

T T T

The default tuner model settings provided as reference assume the following tuner.

* Tuner type: PLL tuner for analog broadcasting
« Serial format: 1°C BUS, Resolution Freq: 62.5 kHz
* MB2: 5V,AGC: 4V, IF: 45.75 MHz

If the tuner specifications are the same as these setting conditions, a waveform similar to
the figure above is displayed.

Selecting the Tuner Model
a) Checking the Tuner Model

The following tuner model is registered by factory default. On the Wave screen shown
above, press the F1 (File) key to display the File edit screen. You can check the tuner

model on this screen.

Flash Fiom

FIXED ITEM ful

20 Operation Check

0000.00.00
0000.00,00
Q000.00.00
0000.00.00
Q000.00.00
0000.00.00
Q000.00.00
0000.00.00
0000.00,00
0000.00.00
0000.00,00
0000.00.00
0000.00.00
Q000.00.00
0000.00.00
Q000.00.00
19948 05,25
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— Sample program that performs basic
measurement items.
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b) Selecting the Tuner Model from the Front Panel

(— TUNER O TUMEF MODEL SELECT
M= 1 On the Wave screen, press one of the — —
() three keys on the front panel to display a I

w screen shown on the right. Ez
(] | Move the cursor to the desired tuner ;i
som | Model and press the SET key to select it. 0
=
* SET key: Loads the tuner model selected by the cursor.
* DOWN key: Moves the cursor to the next tuner model.
* UP key: Moves the cursor to the previous tuner model.

c) Selecting the Tuner Model from the File Edit Screen
On the Wave screen, press F1 (File) to display the File edit screen.

LWIED [Model] {0 FIGED ITEM ful B Hep 2 1509:08 2005

Fis Srdection

P . T o il Selected
—— tuner model
Dinsctry. [imenmrpend
[ | [ma] [ e |
e -
ns_ USA_sriog 20050312 |.l
H i
17 I'-T
:l 1‘: Opration Chedk. 2002
Directory name Tuner models in Tuner model
of the memory the directory in the LW 360
Card
re ] e | ] I [ [ I [ e ] [ |

» The File edit screen consists of three areas. The left area displays the directory name
of the external memory card. The center area displays the tuner models in a directory
on the external memory card. The right area displays the tuner model in the internal
flash memory of the LW 360.

Selection procedure

* First, press the Tab key to move the cursor to the desired area.

* Next, press the up and down arrow keys to move the cursor to the desired tuner model.

» Press F9 (Edit) followed by F1 (Read) to select the tuner model. The name of the
selected tuner model is displayed at the top of the internal flash memory area.
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(3) Editing the Settings
» After selecting the tuner model, you edit the measurement conditions. This section
explains the basic flow of the editing operation using the “FIXED ITEM full” settings that
are provided by factory default. For details of each setting, see the explanation of the
respective screen.

a) Setting the Tuner Power (Common Edit Screen)
Press F2 (Common) followed by F5 (Tuner Power) to activate the Tuner Power
screen. You can also use the mouse to perform this task. To display the screen in full
screen, press F4 (Size).

+ Set the supplied power according to the tuner specifications and jig wiring.

Tuner Power

Tuner Power

4 AGC m S omn equ
Voltage [v] oo soo| soof t1oo[ 4o 33| 120 ooof sooo
Output ] r r a W o r = :
e oh T e e T - Set each power supply and output.
Shart Sense _ = = _ = = = =
FLL Cutput Mode
O < Select the PLL output mode.
Short Sense Time[ms] WT Auto Speed Turer Set Sensor Se|eCt PLL Table A here

10 10 Jald] '\
Current Juce \ . .
Mot frné] ME2(me] ME3ima) M4 ] Turn this ON when using the tuner
Band Lower  Upper Lower  Upper Lower  Upper Lawer  Upper
WHF(L) o[ =50 w1 [l Gl i ] set sensor.
VHF{M) o[ 2s0 7] 1 0 10 0 ]
VHF(H) o[ 2s0 7] 1o 0 10 0 ]
UHF o[ 250 7] 1o 0 10 0 E
Set the GO/NO-GO judgement
values of MB1 to MB4.

b) Setting the PLL (Common Edit Screen)
On the Common edit screen, press the F6 (PLL) key or click the PLL function key on
the screen. The PLL screen is activated.
To display the screen in full screen, press F4 (Size).

» Set each item according to the tuner specifications. In this example, the serial bus
system uses the PLL table to set the I°C.

PLL (%)
IE Name Bus Mode 120
PLL Tabe 4 |
“Write Date. Format Freq Calc
1[aadess  [a7 |48 [a5 a4 A3 [mad [mez [Rew Freg = (RF_Ref + Turing_IF)/ Resol |
T 0] of of o of 1] 0 ack Mol IF | 0,000 MHz RTAL Freq 001 MHe= ¥
2 [Divider1 3 Fesolution Freq 2500 KHz = (RIARF  Fef.Divic T =R
0 [Wi4 [N13 [M12 [M11 [MI0 (M9 |MB  ACK Unlock Freq =] 1000 MHz Presealer T =P
2 [Dwider2 Common Contral
N7 [NE [NE M4 N3 |N2 |M1 [N ACK pr— e o e
4 [Control IR EN GRS
[Centra Fepeat Mode  Sweep ACK Cheek  OFF
T o of 1] 1] 1] ©ack
Fulse idth 3 Interval Count 0 Sweep
Band Data —
Band SW BS5? B35 B35 B34 B33 BS2 BS1 BSO
\:;nr(L) e P Ry e Lock Mode 12C_Data
N Tl Y Wy B Wy LockBit[ 6 CheckBit| 7 aDEt[ 0 Bthm[ 3
VHF(H) o[ o] o] o] o] o 1 1] Fead Format
WP T e e Bl o el Pl e 1[eacess  [ar |48 [e5 a4 [&3 [Wad [me2 [Rre
T[] o of of of 1[ 1 ack
2 [status c L s [a[a
of of of of of of of ¢

t

Set the read data Set the auto calculation of
the programmable divider

Set the write data

4-13



c) Setting the Sweep/Marker (Common Edit Screen)
On the Common edit screen, press the F7 (Sweep Marker) key or click the Sweep
Marker function key on the screen. The Sweep/Marker screen is activated.

» Enter basic RF signal settings, IF receiving section settings, and RF and IF marker
settings.

Sween [Marker(1F| chiameTable | Set the IF markers and the IF center frequency

Marker{IF}
IF Center[MHz] 43500

Mode Mo, Mame Fred [MHz]

IF 10 5 41.250
F 1 [cC 42170
Tuning 12 F 45750
Sweep § Marker Set the RF
Sweep | Marker(IF} | ChiNameTabste | Ma’ker(HF)l markers
—h Groun LSS
. i
ehitod | Band Data Tabile
FiF Output Band Mo, Mame Freq[MHz]
i Sweep Witlth [MH 27.000
Set the RF output section ——py|| Sweep Hiathivtz] warL L[z E5.250
Sweep Time[ms] 6.4
1M[ B 53.250
FiF ATT(Watve ) B] 40.0 I .
FiF ATT(IF Auto ) B] 40.0 -
VHF(M) 1L 0.000
1E Lt
1M[&5 a1 250
. . IF ATT[E] el N ] 1R 0.000
Set the IF receiving section —— i yode Upper :
DET In Int_IF_Det WHRHY 1L C 133.250
DET Palarity | [ 11 199 250
LIN Range EC | 1R{wi1 361,250
g
S 1) s UHF L[z 367 250
Feak Overlap f{MH 0,100 a1 ARG
A BRI LRH) : HE 501 250

d) Setting the Step All Screen (Common Edit Screen)
The sweep/marker settings at step C) above are the last of the common settings. Next,

enter settings at the step level.
The Step All screen displays a list of measurement steps. This screen is used to set

the Band, Channel Mode, Step Name, etc.

Select step, All Scan, and Quad operations

Step No. Step Name Select Ch Mode(L,M,R,Dual, Triple) Select the Band
\ /
Step All
Moddel Mayne Scah Start Key Scan Results Disg
|F|><ED lEM full &ll_Scan ’J
\ 4 e
Step Measure Scan Step Ch. T SV
Mo Jluad | Step| Scan| Wait Marme Mode Band 1 2 3
1 lm | |m||mj] o]FcsLEVEL R LIHF i O R
2 4 r [ o|roweR Gamn R | UHF Eiil ERE EGR
3 |m]|[m][m|[ ofacc 5 JoE o JoE Jo
| . l  e—— d oo d ez d  —
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e) Editing Steps (Step Edit Screen)

After editing on the Common edit screen, edit the settings for each step. In each step, set
the RF signal generation section, power supplies for the tuner, measurement items, etc.
The common settings are common to all steps. If you do not set the item in the step,
the common setting is executed. Iltems specified in a step takes precedence over
items specified in the Common settings.

This section briefly explains the settings in Step No. 01 PCS Level of the “FIXED
ITEM full” tuner model.

Press the F3 (Step) key or click the Step function key to display a Step edit screen as shown
below. To display an edit screen in full screen, activate the screen, and press F4 (Size).

Marker settings: In this example, the settings
entered on the Common screen
are used without any change.

Measured waveform display

LW360 [Model] :01 FIXED ITEMFull

\

y

To change or add markers in the
step, edit them here.

Sat Sep 3 10:27:44 2005

Step;OLAFCS LEVEL A IS Band:UHF Marker
i 3 i
TN Ch.Group: |USA
PPRT 2,18 Marker Dispiay
Pr 1.3 Freq WP
E, ’%% Ho Data Mode Name [MHz] LM A |AB C
P 0.2 e 11| Band AFIRER Wiz =l IR
P AT 11| Band FF_REF [+ [ &mesoalrld rala
Y 17| Band AF_REF EREEEEIE =R
i 2
E
rs T
B 4
- i 5
s 6
- S ———— |
I g
e 8
3
10/ Com IF. B nEIEEEEEE
il 11] Com IF [T |  wmne|r|e [m|lay
12| om Turing P [ #m=r|rlrl [Flalg
Towr 1 bweee Judge
':’:"'“DI}‘_J ¢ [ o I A Measure REF Target Jutlge|
Elep Dot MoStep L M R Mode. Name. Al SWE | MKR ) SWF MK Upper Line | POS RNG OFS
ol settog e Cormmon D T . - = GGG F o = T
o = 10 | [ SIS ESTSTS [T I S 500 M- OFF
Logi n Linear | | | 3| || ] m Level P N R 000 dsf LO
2 e o | | | 4 [P lr]r [r)Lev c I SR 000 as) OFF
04T Mo A [leHw | vorvmpc | morovn i | e px 5 |0 [l e | o IR 3 I (BN 200 apfiu |
6| | r | r ) Leve N R [ 200 usf OFF
A A REEEE F5 Il EB 050 e8| OFF
2.0 A A
E
10 g
1
12
13
prffl = |14
1 I = I~ J | =
file | | common [ stee | s | wave | Maker | Twnersweep | [ Judge Edit | |
Enter the setting item settings Judge
Upper and lower
. Measure Mode ;
Setting Item ] judgement values
L . Set the measurement items
Setting items for RF signal

output, power supplies, etc

REF/Target
Set the sweep and markers to
be measured.

» This concludes the basic flow of the setup operation. From this point, repeat the
procedure of editing the steps for each measurement item to complete the program.
In Step editing, you can create various setting patterns by combining the setting
items, measurement mode, and sweep.
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4.2.5 Using the Tuner Models Created on the LW 347/348

» Tuner models created on the conventional LW 347/348 can be used on the LW 360.
The tuner models can basically be used without any change, but a portion of the
settings must be added.

Refer to the description below.

(1) Memory Card
* A PCMCIA card was used on the LW 347/348, but the LW 360 comes with a CF
(CompactFlash) card slot. To transfer a tuner model created on the LW 347/348 using a
memory card, copy the tuner model file to a CF card on your PC, and insert the card
into the LW 360 card slot.
If you were using a CF card with a PC card adapter, the CF card can be used directly
on the LW 360.

(2) Setting the PLL Control Voltage
* On the LW 347/348, the PLL control voltage was fixed to 5 V. However, the voltage is
controlled with the newly added MB3 voltage on the LW 360. Because the MB3
function is not available on the LW 347/348, loading a tuner model file sets the MB3
value to the lowest setting of 1 V. Set this value to 5 V (if a different voltage is used
such as 3.3 V on a special order model, set that voltage).

* Procedure
Press F2 (Common) followed by F5 (Tuner Power) or click Common followed by Tuner
Power with the mouse.

Tun
Turer Fower

ME1 ME2 MEB3

Violtage [v] 00] soof soof4
r

— Enter the value.
Output r T -

PonDely[msl [ of of o r\
Short Sense [ ] | = Select the Output check box.

\ ) — Move the cursor, and press the
Space or Enter key. Or, click with
the mouse.

* After setting MB3, save the tuner model file on the File edit screen.
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4.3 Basic Measurement (Using the FIXED ITEMs)
4.3.1 FIXED ITEMs

(1) FIXED ITEMs are 16 basic measurement items that are preset.
FIXED ITEMs are registered when the LW 360 is shipped from the factory. They cannot
be added, deleted, or changed.
In addition, the settings may change when the firmware is updated.

(2) FIXED ITEMs are set to UHF, Single R with a few exceptions.
In addition, some of the settings are specific to a tuner. They must be changed according

to the tuner being measured.
Refer to sections 4.3.2 t0 4.3.16.

(3) FIXED ITEMs are copied to steps on the Step All screen to be used.
After copying, the settings are changed to match the operating conditions.

LW [Medel] 311 FDED ITEM

T Sep & 15541 56 7008

Pk G

B o B

o
[T

fl a) On the Wave screen, press F2

(Common) to display the Common

setting screen. Then, press F8 (Edit)
to activate the Step All screen.

Next, press F9 (Edit) followed by F7
(Copy Mode) to display the Step All
(Copy Mode) screen.

CEECEEEEEEREEE -

Ziiii@iliiFiFiiis

5 5 -
0 L e - 2 §
ilslslzislsisizizisisiziisls .

oo | — T

N7 (Copy Mode)

T Sep & 15522245 7008

m b) Move the cursor to the desired item in
the FIXED ITEM list on the Step All
(Copy Mode) screen. Press F1
(Read) to turn the cursor blue and
read the required FIXED ITEM. Then,
move the cursor to the Step area, and
press F2 (Write) to copy the item to
the specified step. (If you are using a
mouse, clicking an item turns the
cursor blue and automatically reads
the settings. Use the keyboard to
select the copy destination.)

Bowt | wes | wien | mwews | e | sar | watew | T )

FIXED ITEM list

c) Press F3 (Insert) to insert the recalled FIXED ITEM before the step where the cursor is
positioned.
Press F4 (Append) to add the recalled FIXED ITEM after the last step.
Press F5 (Delete) to delete the step where the cursor is positioned.
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(4) By factory default, Tuner Model No.1 contains all of the FIXED ITEMs as FIXED ITEM
full.

The program assumes that the tuner supports US CATV channels, 3Band, and PLL
control (I°C).
Change the settings according to the tuner being measured.

(5) Common Setting data of the FIXED ITEM full Tuner Model

Set the short sensing Turer Faver
Tuner Power

of the tuner power MBI ME2 MBS MB4 AGC  AFT szsgv WTL WTU

Supply connector Woltags [V] 00f soo| soo teo] 4o oo 120 ooof soco
Output r r r | r o ] |
PonDeyns] [ of of o o o] o of 0

2 W @ W mE =
. FLL Output Mode
PLL tuner settings ——f| =«
Short Sense Tire [ms] YT Auto Speed Turner Set Sensor
" 0 oi_| <— The TU Set
Cueit e Sensor signal is
MEB1 [ma] MB2[ma] MB3MmA] ME4[ma]

Band Lower  Upper Lowwer  Upper Lower  Upper Lower  Upper ena b Ied .
WHF(L) o a0 65 110 0 10 [ [
WHFM) 0| 280 65 110 0 10 0 0
YHF(H) DEE 65 110 0 10 [ [
LHF o 250 65 110 0 10 0 [

/ The bus mode of the PLL IC is I°C.

LW3IE0 [Model] (01 FIXED ITEM full

FLL (A) X
IC ame Bus Mode 20
PLLTameA|
\White Data Format Freq Calc
1 [4ddress A7 [8B 45 [ad [A3 |MAT [MAZ [RAV Freg = (RF_Ref + Tuning_IF} / Resol |
o[ o of of of 1] 0 ack Mo.1 IF = 0.000 MHz HTAL Freq 001 MHz= %
2 |D|v|der1 # FResolution Freg 62500 KHz = ({iR%=P  Ref Divid 1 =R
0 rrg [rns iz [t [uro [us [we ack Unlock Freg = 1000 MHz Prescaler 1 =P
a |D|v|der2 Corrman Contral
| w7 e s [ue [Nz [m2 M1 (Mo ack e T e L
4 [Control 1 fce [z |1 [m [rsa[rse [o0s
Repeat Mode Sweep ACK Check (ali]
[ [ o of 1] 1[ 1] 0o ack g 4 Q
Fulse Width 50 Irterval Count 0 Sweep
Band Data
Band & E57 BSG S5 BG4 Ba3 BA2 BSI AS0 fExinet
WHF(L) of of of of of of of 1
AID Eit 0 Bt 3
WVHF(M) o[ o o o] o] 1 : i
WHF(H) of of o[ o of o Read Format
UHF oy I N s 1 [daress A7 [AB [A5 |A4 |43 [MAT [MAZ [Ree
1l o o o of ] 1 ack
2 [Status Gl | a [a[a
of of of of of of o

Setting to monitor the tuner PLL Lock status

Sweep I Marker
Sweep | Marker(IF) | ChiameTable | EHE \\
Ch Grap [USA
ChiMod ] Bl Data Takle
FiF Qutput Band Mo, Mame  Freg[MHz]
:weep :ndth[MHz] N 27.000 S —
H\::?r meins]  EEN & &3.250
(Wave o8] il 1R[ B 127 250
FiF ATTCIF Auta Bl 500 .
VHF(M) 1L 0.000 Frequency setting
gioeat, 1M[&5 a1.250
Internal detector \ IF ATTE] | o T that includes USA
IF Mode Upper
enabled o = Int_IF_Dst ] VHFH) 1L]C 133.250 CATV channels
DET Polarity + 1M 1 199.250
. /]Vl'-'” Fange e | 1R [wi1 361 250
ARC ON settlng ARC IND Fange B
S UHF 1L [wiz 367 250
Peak Overlap fiMHz][ 0100 e ARG
eakiDartan fIMbE] : S Wi || Y
—
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4.3.2

WA [Meded] 11 FDIED TEM Rl

ITEM No.01 (PCS LEVEL)

This item measures and judges the level of the detected signal and the PCS marker
points.

Peak point
(Marker NO.0)

12

\

Ty

Wave screen

1R - -RF marker NO.

10 to 12- - -IF marker NO.

ARC operation: ON

Because ARC IND RANG is 6 (32 mV/DIV),
the detected signal is approximately 96 mV.

\ N
‘\\ = S measurement judge line (Upper and
\ - \. Lower)
[ | Cottoutien | Anmats | Cumtigrativn | vorses |
ARC IND bar P measurement judge line (Lower)
Tuner § Sweep 3 Tuner/Sweep screen
Max Sweep I L 0] i . . g
o Conment] | ‘ | _—If Linear is specified, turn LEV SWP
Mo, Setting fem |[SWF Common Data a0 i SipiDaty R ON tO perform Ievel measurement.
01 [weep wiit | & | [ 10
02 [Logtin A Linsar | \ | . . . .
wlievewr | A on | \ | |ll—Vr Mode is adjustable using a variable
04 [V hace & [LoH_vA || LoH_wA_Fix | MEH_VR_Fix | REH_WR_Fix |4" resistor.
Marker
Ch.Groug: [U% Marker screen
Warker Display Common settings are used without any
Ch Frec| Ch SWP
No. Data | Mol Name [tHz] L M F B B B Change
1L |[ Band RF_REF W12 367250 T4 E| ==
11| Band FF_REF 14 471250 | || E|= =
1R | Band FF_REF [5=] g01.250 | 4| | F(N| =
2
)
]
5
B
7
8
el
10| Com IF ] 41250 |8\ F | (=l (]
11| Com IF C 42170 F |\ r |l =]
12| Com Tt P 45750 | F | F E(N| =
i Judge screen
AT e e e e The following items are measured and
i == == E A [ ooo 3000 W d d
z|r |F|[r r | Dimbe_ [[F-FK RN 0.00 .00 WHz| OFF_| Ju ge -
CICICIC ol T T e mmr + V7 output voltage
ARG yc—ﬂﬁﬂﬁﬂwmﬂ oFF T P g
5 Level K] 1 - o & 10 -550 -200 dB | LU H
T — e " e — - Frequency difference between the P
7lr el red 751 JA Jaz A | [ S50 ose ag|oFF marker to the peak

- Level difference from the peak to the P,
C, and S markers

+ Level difference of the C and S
markers with respect to the P marker
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4.3.3 ITEM No.02 (POWER GAIN)

This item measures and judges the IF Log waveform and the power gain at the P marker
from the ANT input to the IF output.

Wave screen

- The waveform is a basic waveform (factory
= default) when no settings are made.
Log waveform.
+ Power Gain has V1 and P.G measurement
set on the Judge screen.
- ~ + Set the P.G.CAL value correctly.

Tuner J Sween Al Tuner/Sweep screen
Moxsvesn [T ] L M ; * V1 Mode is adjustable using a variable
Ch.Comment | [ .
. T resistor.
Mo.| Setting ltem |[SWF Common Data A L " R
o1 [wT Mode & |LcH_vR LCH_VR_Fix | MEH_VR_Fix | REH_vA_fix
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4.3.4 ITEM No.03 (AGC)
This item measures and judges the IF Log waveform and the amount of reduction at the
P marker by the AGC voltage

T
R T

Gain max waveform (Same as the

Power Gain waveform)

o d

\

Gain reduction waveform

Wave screen
+ Log waveform
+ AGC has G.R measurement set on the
Judge screen.
+ Measurement is performed by adding the
level difference of A/B including the RF
ATT and IF ATT settings.

Tuner [ Sweep

Max Sweep L M 3
Ch.Comment |
Mo Setting Hern |S%P| Common Data T 5 Step Data = -
01 [sweep wait | & | 10

B
02 [T hode N [ LCH_VFi_Fix | MCH_VR_Fis | RCH_vR_Fis

B | —
03 [agc v A 40 /#

E 05
04 [RF aTT A | 450

B 15.0 B
05 [IF aTT & [3008

B 2006
06 [IF auto 47T | & | 500 r—

B 0.0
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Tuner/Sweep screen
+ Set the sweep to A/B
(MAX Sweep: 2)
|: Sweep A- - - Gain max
Sweep B- - - Gain reduction
__— + Set the sweep B gain reduction.
Set these to match the tuner.

| |— - Set this item so that the IF marker on

sweep B is not offset.




4.3.5

ITEM No.04 (IMAGE)

This item measures and judges the IF Log waveform and the level of rejection of the
image at the P marker.

Tuner | Sweep
Max Sweep L M
Ch Cnmmentl
Mo| Setting tem |SWP Common Data a0 i Sieplbsl W A
01 [Sweep wait | & | 10
B
02 [T hacke & [LeH R LCH_VRi_Fix | MCH_VR_Fix | RCH_VR_Fix
i
03 [RF aTr A | || ll
B | 50
04 [iF aTT 4 [s008 |
i 20dE |
os |Image Freg & | I
B Image_f
08 |IF 6PF A
B OMHz_EPF
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Wave screen
+ Log waveform
- Image has G.R measurement set on the
Judge screen.

+ Image measurement waveform
The internal 30 MHz BPF appears.
The IF BPF setting automatically sets the
image frequency at the center frequency.

Tuner/Sweep screen
« Set the sweep to A/B
(MAX Sweep: 2)
Sweep A- - - Power Gain waveform
Sweep B- - - Image waveform

+ Set the sweep B image.
Set RF ATT and IF ATT according to the
level of rejection of the image.

+ Set the IF BPF.

Wave screen (when IF BPF is set to

through)

+ The internal 30 MHz BPF is set to through,
and the image waveform appears as-is.

« If the image waveform is hidden under
noise, set the IF BPF (30 MHz BPF) to
reduce the effects of noise.



4.3.6

ITEM No.05 (ndB WIDTH)

This item measures and judges the detected signal and the bandwidth at the -3 dB point
with respect to the peak.

Wave screen

- The waveform is the same as PCS Level.

-ndB WIDTH has D.f MHz measurement set
on the Judge screen.

+ To reduce the measurement time, the -ndB
point is searched by repeatedly dividing
into halves the frequency areas left and

| /1 | <Y right of the waveform peak point.
\/ -ndB point
BW-L judge/ine
Ve BW-R judge line
..J"J/' .\.\'\
T AN
T '\_‘_

Tuner § Sweep

Max Sweep

L

Ch.Comment |

Mo, Setting ltem |SWF| Common Data

01 [Logitin

A

Step Data
All L [} i

Linear ‘

02 [Lev swF

A

03 [ hiode

‘LCH R

04 e

LCH_WR_Fix | MCH_WR_Fix | RCH_WR_Fi=

Tuner/Sweep screen

3.0

Set ndB to the value to be measured.

+ This is an example when there is a dip in

-ndB||ing ~—+
123112
2,

the waveform and several -ndB points
exist (three in this case).

+ In this case, the level at the half position of
the frequency area left of the waveform
peak is higher than -ndB. Therefore, the
LW 360 determines that the -ndB point is
at a lower frequency and searches for the
half position of the frequency area left of
the current position. This operation is
repeated to arrive at the -ndB point.
Therefore, the LW 360 measures point a
in this example.

— 12 —3ie12 s
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4.3.7

ndBline ./

ITEM No.06 (AFT)

This item measures and judges the detected signal and the amount of local oscillator
frequency control due by the AFT voltage.

Normal waveform

—/ Y e—+aFT

-AFT
waveform TERVAVTAER! waveform

- To measure at point c, set the sweep width
so that points a and b do not affect the
measurement.

In this case, the sweep width is set
narrower to avoid the effects of points a
and b.

Thus, the ndBW changes from 16.35 to
7.55.

In this case, ndBW is decreased from
16.35 to 7.55 by narrowing the sweep
width enabling measurement to be
performed at point c.

Wave screen
+ The waveform is the same as PCS Level.
Monitors the change in the tuning
frequency by the AFT voltage.

+ AFT has D.f MHz measurement set on the
Judge screen.

Turer § Sweep

Max Sweep L

Ch.Camment |

Mo, Setting ltem |SWF| Common Data Step Data

Al L W R
o1 [aFTy | 00
B 10
B 1o \
02 [aween vt | A | 10 ti
6 .
B
03 |Sweep Width | A \ 27.000 | EE
B \
£ ——
04 [offset Free | A | | =250 ‘i
! ii
c ~—
05 |vr Wode & ‘LCH_\/’H LCH_VR_Fix | MCH_WR_Fix | RCH_wA_Fix ™
B
E
06 [LoiLin A Linear
B
E
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Tuner/Sweep screen
- Set the sweep to A/B/C
(MAX Sweep: 3)
Sweep A- - -Normal waveform
Sweep B- - --AFT voltage waveform
Sweep C- - - +AFT voltage waveform

- Set the AFT voltage to match the tuner
measurement specifications.

— - Set the sweep width so that the waveforms

can be viewed easily.

. Set this item so that the measurement
reference of the normal waveform is at the
center of the screen.

Because this is an IF marker, the value is
given by

IF Center f(43.5MHz)-IF Tuning
f(45.75MHz)=-2.25MHz



4.3.8

ITEM No.07 (PCS/VSWR)

This item measures and judges the detected signal, the levels at the peak and PS
marker, and the voltage standing wave ratio (VSWR) of the ANT input connector.

Wave screen

+ Two waveforms are displayed, PCS Level
and VSWR.

+ PCS/VSWR has Level and VSWR
measurement set on the Judge screen.

+ VSWR calibration is required with the
measurement system such as a jig
connected. (Remove the tuner.)

Refer to section 7.1, “VSWR Calibration.”

e N
[ i
Turer ! Sweep
Max Sweep L %) R
Ch.Camment [ | [
) Step Dat
Mo| Setting ltem |SWF Common Data a L 3 BEIE) W A
o1 [rFaTT a 450 | [ [
B [ 0 [ [
02 |w Matte & |LIZH_VH LCH_vA WMCH_VR_Fw | RCH_VA_Fix
B | |
03 |Sweep Wait | A | | 10 | |
8 | | |
04 |LagrLln & | Linear | |
8 |
05 et & [int_iF_pet | |
B nvewn [ | | |
06 [Fority A+ | | |
8 | | |
07 [un fange & [auto | | |
B : | | |
05 |LEV swP a 0N | | |
B OFF [ | [
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Tuner/Sweep screen
+ Set the sweep to A/B
(MAX Sweep: 2)
Sweep A: - -PCS Level waveform
Sweep B- - - VSWR waveform

= . For sweep B, the internal VSWR bridge is

enabled.

When using an external VSWR, set each
value to match the VSWR bridge being
used.




4.3.9 ITEM No.08 (IF REJ)

This item measures and judges the IF LOG waveform and the interference rejection ratio
of the IF signal from the ANT input at marker P to the IF output (at the LO END CH of the
VHF (L) band).

Wave screen
- LOG waveform
- IF REJ has G.R measurement set on the
Judge screen.

A - IF REJ measurement waveform

' Setting RF Source to 60 MHz LPF (or 40

MHz LPF) enables manual sweep, and
the center frequency is set to the

{r‘r,r;,_ ré i frequency set by IF Tuning (Marker No.

WA R 12).

s
i [l M."lll\" L
il .
”'.'\n""l" o \_\.W,q.".‘r'-'\"u\"" “J

TS = Tuner/Sweep screen
M Swep L I i - Set the sweep to A/B
::CD::;:;lnam 5WF Common Data | Step Dl‘“ (MAX Sweep: 2)
e || | 2 T L | g | 0 Sweep A: - - Power Gain waveform
B | | | | Sweep B- - - IF REJ waveform
02 [T Made & [LoHwe | LoH_uR_Fix_| MCH VR_Fix | RCH_VA_Fix |
- g z | - | “ | | |~ - Set the IF REJ for sweep B. .
: — ‘% Set RF ATT and IF ATT according to the
vs [iFarm o [0 s \ | | level of rejection of IF REJ.
e 0o | | | Set the RF Source according to the
gl | | | | frequency at the measurement point.
B EOMHz_LPF | ‘ | |
06 [IF BPF & | | |
B 30MHz,BPF+— | |
07 [ swesn widtn | & | 27.00 \ IF BPF is set to 30 MHz.
B B

lorker Marker screen

Ch.Gi Do |USA n
i - Frequency at the measurement point

Marker Displa
we S 0 e 30 to 40 MHz: 40 MHz LPF
0. ata [ale]-] ame 2

i[Band | RRRER B [ ]55.250 S FFEEE 40 to 60 MHz: 60 MHz LPF
11| Band AF_REF 5 EEEIEFIEEE

1R| Band AF_REF 5 EEIFIFIEIEEE

2[Eee FF 7 I R |

3

4 —

S — ]

g ——]

? e

8 — ]

g

10| Com IF 5 nESEEEIEEE

11| Com IF B 7 m | E e [ElE]=

12| Com Turiirg P Eite ool |l il e BN

Center frequency of sweep B.
(When 60 MHz or 40 MHz LPF is specified)

4-26



4.3.10 ITEM No.09 (+B DRIFT)
This item measures and judges the detected signal and the frequency drift of the local

oscillator caused by the +B voltage.

Waveform when +B is set to +10%

Normal waveform

4-27

© Waveform when IF BPF is set to Through
- The level is raised due to the effects of the

RF signal.

Wave screen
+ The waveform is the same as PCS Level.

+ Monitors the tuning frequency drift caused

by the +B voltage.
+ +B DRIFT has D.f kHz measurement set

on the Judge screen.



Turer § Sweep .

Max Sweep L ] i
ICh.Camment |
Mo Setting ltem |SWF Common Data a L SteplDay W A
o1 [mB1 v a nn

B 45

c 55
02 [mez v a | 5.00)

B 450

c 550
03 |Elffset Fre | A | 2250

B

G
04 [sweep Wit | A | 10

i

&
05 Lin Range & [auto 15

B

€
i |vr Wode A |LCH_VH LEH_WA_Fx | MCH_WR_Fix | RCH_\R_Ax

i

C
07 [sweep width | & | 2700 5000

B

G
03 |LogJ‘L\n & | Linear

B

c
oo [IFauta aTT | A | 500

B | 30.0

C -
N

Tuner/Sweep screen
+ Set the sweep to A/B/C
(MAX Sweep: 3)
Sweep A- - -Normal waveform
Sweep B- - - +B waveform on the negative side
Sweep C- - - +B waveform on the positive side

- Set the +B voltage to match the tuner
measurement specifications.

+ Set this item so that the measurement
reference of the normal waveform is at the
center of the screen.

- Set LIN Range so that the change in the
waveform caused by the +B voltage can
be seen.

+ Set the sweep width so that the waveforms
can be viewed easily.

If set to 1.2 MHz, measurement can be
performed at the minimum resolution of 1
kHz.

+ Set this item so that the IF marker is not
offset when the gain is small on the
negative side of the +B voltage.

Waveform when LOG/LIN is set to
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LOG.
The waveform is the same as Power
Gain.



4.3.11 ITEM No.10 (GUARD BAND)

This item measures and judges the detected signal in Dual mode and the receiving
frequency margin at the lower and upper V+ voltages.

/ \ v '\_.
/| P \
-~ .
LT ] T~
[ | | cultmien | Romeis | Contarims | versien |
Turer [ Sweep A
Max Sweep L M
Ch.Camment | | [
Step Data
Mo, Setting ltem  SWF Cormmon Data al L W R
ot |Sweep Wit A | | 50 |
02 |LngrLin A | Lingar | |
03 [T Mode LS TR ([ | |
04 |w Upper A | 30.00 | 050 | 2200 |
Judge 5
Measure REF Target Judge
MoStep L M F Mode Name AWE| SWF MER SWF MKR Lower Upper Line | FO&|RMNG| OFS
Er rlr vy b [iT] | 0.00 000 v
AR EEEE | & |1z [ ooo|[ 100000 MHz
3|0 r gl iz 5L S [ R [ =N -2.00 MHz| WP
4[| d J oMb [GEU [ RN 200 [ 100.00 MHz LO
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Wave screen
- The waveform is the same as PCS Level.

Tuner/Sweep screen
+ Set VT Mode to VT Fix.
« Set the VT Upper voltage to match the
measurement specifications of the tuner.

Normally, set as follows:

L CH: LO END

R CH: HI END

If V1 Lower is not set to 0 V on the Tuner
Power screen, add the V: Lower setting
and setittoO V.

Judge screen
+ No. 3 G.B.L measures the margin on the
LO END (L CH).

*No. 4 G.B.U measures the margin on the HlI
END (R CH).



4.3.12 ITEM No.11 (PCS CHECK)

This item measures and judges the detected signal and the level at the PCS maker while
automatically varying Vt from the specified Lower to Upper voltages at the specified step.

LWHS [Medet] 311 FDED (TEM

Wl ik I
HR

i > \T: 95,11 <*— Vr Stop voltage

P-Ci% 2.0

\

NOGO k

Tuner F Sweep

Max Sweep l:l L M R

Ch.Comment | | L

Mo| Setting ltem SWF Common Data 7 7 Step Data = -
o1 [T hace [LoH v VT_Sweep | | ‘

o2 \\rr Lower

000 050 ﬁ [
30.00 29.00

o3 \\rr Upper

&
&

&

04 [T step &
05 [uT MaG &
&

&

&

&

06 [\ Wit
07 [sween wait

08 [LoiLin

|
|
|
[ 3
|
|
|
|

08 [LEV swP

Marker
Ch.Group:  [USa
Marker Dispalay

Ch. Freg Ch. WP
Mo Data Mocle Marne [MHz] L M R A B
iL[Band | RFREF wiz 367.250 | || ||t | [0 |
1| Band RF_REF 14 471.250 | | || & o=
1FR| Band RF_REF =tz 501250 | | ==
2 | Step RF 100.000 r || = s
3 | Step RF 200000 @° | \|F| |F | O
4 | Step RF 300000 9 | T | o|=
5 | Step RF 400,000 g | T | o=|=
& | Step RF S0o0.0o0 g |F L E | ==
7 | Step RF BO0.CO0 g | T | ==
o | Step RF 700000 @ ||| |F | Q|
5 | Step RF S00.000 g | T ¥ =)=
10| Zom 7 5 aEspEEEIEE
11| Com IF 5 42170 |E || F |[F F|=|=
12| Com Turify P 45750 © C |l = ]
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Wave screen
- The waveform is the same as PCS Level.

+ The waveform when the P-C marker level
is NOGO and the V; sweep stopped.
In this case, V1 = 9.11V.

+ The same operation is carried out in other
measurements if the V1 sweep is set.

Tuner/Sweep screen

I - Settings for V1 sweep.

In this case, the V1 wait is set to 50 ms,
0.5 V to 29 V is equally divided into
three steps. The Vr voltage changes at
the step voltages below.
0.5Vto10V---0.2V step
10Vt0o19.5V---0.4V step
19.5Vto29V---0.6 V step

Marker screen

/ + RF marker frequencies are inserted at

equally spaced intervals so that the
change in the frequency can be checked.
Change them as necessary.



4.3.13 ITEM No.12 (TOTAL WAVE)

This item combines Item No. 07 (PCS/VSWR) and Item No. 02 (Power Gain) and adds
the measurement and judgement of the attenuation level of the P-fn and P + fn points.

Wave screen

P marker point VSWR judge line

T

N\

| l rIP.S marker point
" leveljudge line . >

+ The displayed waveform is the same as
PCS/VSWR. However, the same
measurement as Power Gain is performed
in sweep C in which the waveform display
is turned OFF.

T = T R [ R R R =" =T ==y R

- Lot [ Swosp . Tuner/Sweep screen
Max Sweep - L M R
SN + Set the sweep to A/B/C
Mo, Setting ltem  |SYYF Common Data a L SR L m B (MAX SWeep 3)
ot [Fram Al w0 Sweep A- - -PCS Level waveform
; 0 Sweep B - - VSWR waveform
C .
02 [T Moge N LCH_VR_Fix | MCH_WR_Fix | RCH_VR_Fix Sweep C- - -Power Gain
]
c
03 [aweep wait | & | 10
]
c
04 [Logitin A Linear
] Linear
c Log
05 et 1 & [int_IF_pet
B Int_WSWR
C
08 |F‘n\amy' I ‘+
B
C
07 [Lin Range & |[suto
B 8 / The Power Gain waveform display of
£ y sweep C is set to OFF.
08 [Lev swe A oM 1
] OFF Z
c OFF
08 [wave Disn A [wave_ON
]
C I ‘YWare_OFF |
=
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Marker screen

+ Frequency settings of the -fn and +fn
measurement points with respect to the IF
P marker.
(For checking the levels along the slope)
Set using a value converted to IF
frequency.
Set the frequency to match the tuner
measurement specifications.

Judge screen

V1 voltage measurement

P and S level measurements
P and S VSWR measurements

Power gain measurement

Ifarker
Ch.Group: [US&
Marker Dizplay
Ch. Freg Ch. SWF
Mo. Data Mocde MNarne: [MHz] L M R A& B C
1L || Band RF_REF Wiz JF2s0 ) FE
1| Band RF_REF 14 471250 | 0| F | 4 = E
1FR| Band RF_REF 59 amasn| 4 r- AE | =
2 /
3 /
4 /
s /
B
7
g | Step IF 40.000 ol ool
g | Step IF 33.750 IE | = o™=
10| Com IF S 4250 F F |- |l =l
11| Com IF [E] 217000 K| = | || =
12| Cam Turirg F 45750 |W | E|(F| =] &=
Judge 5
Weasure REF Target Judge
Mojster] L M R | Mode | Neme | AVE| 5wR| K| SwP|MKR|  Lover Uper Lie | FOS| RNG| OFs
= =R J[wr 1 A 0.00 3000 | <
AR EEEE [F 1A o & e 200 oo ae[to [
3| P |l r e Level B 1 & Jo fa 1o -3.00 000 dB| L0 J
4| r |l e | vswR V5-F | B |12 00 50 w3
AREEEEE Va5 1 B |10 ] 50 |orr | ]
AREEEE: [[F& 1 c iz 300 500 | OFF
HAEEEEED [P 1 Jc Jo_Jc = 99.00 500 dB| OFF
AR EEEE [Fein 1 e Yo e |= 59,00 S0 a6 oFf | J
9]d
10 _|
1|y
12
132
18] 4
15 1
18] E
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Level measurement at P +/- fn points



4.3.14 ITEM No.13 (PCS/IMAGE)
This item combines Item NO. 01 (PCS Level) and Item NO. 04 (Image).

Max Sweep

L

Tuner [ Sweep

M

ICh.Camment |

Mo,

Setting ttem

5P

Camman Data

Step Data

Al

L M

m

Sweep Wait

02

WT Mode

[LcH vA

LCH_VFRi_Fix || MCH_VA_Fix

FCH_\R_Fix

a3

RFATT

450

5.0

04

IF &TT

[2008

20dB

i

5]

Image Freg

Image_f

06

IFEPF

30MHz_BPF

1}

=1

Log/Lin

Linear

Log

i

=]

‘Wave Disp

[wave_0n

“Wave_OFF

i

@

LEV SWF

0O @ |0 ®m P 0 @O EF 0o PO oDE O @D 0O @DF O @R[ 0 o

On

OFF

OFF
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Wave screen
+ The displayed waveforms are PCS Level
and Image waveforms. However, the
Power Gain sweep used as a reference
for the Image measurement is performed
in sweep C in which the waveform display
is turned OFF.

- The P.G measurement can be added on
the Judge screen.

Tuner/Sweep screen
+ Set the sweep to A/B/C
(MAX Sweep: 3)
Sweep A - -PCS Level waveform
Sweep B- - - Image waveform
Sweep C- - -Power Gain waveform

+ For a description, see the PCS Level and
Image sections.



4.3.15 ITEM No.14 (AGC VOLT)

This item measures and judges the AGC control voltage when operating the AGC loop of
a tuner with IF demodulation.

Wave screen
- No waveform is displayed.
The measured value is displayed
And judged.

+ AGC Volt has AGC V measurement set on
the Judge screen.
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Tuner/Sweep screen
|_— Set the attenuation to the specified signal
level for AGC loop voltage measurement.

Ve Set to the CW signal of the specified
frequency.

V1 Auto operation settings.

Set the values so that stable operation is

achieved at the specified frequency (RF

REF frequency Marker No. 1 on the

Marker screen). These value do not need

/

Turer [ Sweep 2
Max Sweep l:l L M i
ICh.Comment | | 1
Mo, Setting ltem |5%/F| Common Data al i Sioplbaia
0 [sween wat | & | [ 100 [ ]
02 [RF & A 150 | a0 | |
03 [sweep Mode | & [FRE_5wp G [ [ [ |‘|’
04 |Cemer Fre | & ‘ 501 .25
05 [T Moce 4 [LCH_ vR T_put
05 [T Lower A oo | 000 | 0.0 | .00 4]
07 |vr Uper & ‘ 3000 ‘ | 3000 | 3000 | 30.0
08 |\)T.Amo Speed | A ‘ 10] ‘ | 10 | 10 | 1
wlsccaw | afon  |or
10 [Mes wait A | ‘ 100 | T

to be specified, if PLL TU Mode is set to
CH.CONT.

If CH.CONT is specified, add IF Auto
Track and set it to Manual.

Sets pin 4 (AGC OUT/IN) of the Tuner
Power connector to AGC IN.



4.3.16 ITEM No.15 (UHF PLL LOCK f)

This item measures and judges the Log waveform and the PLL tuner lock frequency and

error.

L D

Wave screen

150 kHz judge line

« Like the Power Gain waveform, the sweep
width is reduced so that the frequency
offset of the PLL lock can be easily seen.

Turer § Sweep

Maes Sweep l:l L il R

ICh Comment | |
Step Data

Mo, Setting ltem  [SWF Common Data A

Tuner/Sweep screen
_—~+ CH_Cont settings

L— - To obtain an accurate frequency
measurement, set the frequency so that
the measurement point is at the center of
the screen.

o |Sweep With | A | 27.000 0,600
02 [PLLTU Mode | & [Band CH_Cant |
03 |foset Freg | A | 2250 L= | |
04 |Sweep Weit | A | E) | |
Judge

Measure REF Target Judge:
MoStep L MR Macde Manie: AWE | SWP | MKR| 5WP | MKR Lower gt Lite: POS
[l = EEEET | A | f2 | ooo|[ 100000 MHz

2|r | rlrlr otz ook v fa 1 fa fhe | -0 50 ke LU |

LWIGS [Meded) ) FOED ITEM

Judge screen
__— Turning frequency measurement
_— Frequency difference measurement (kHz)

© Difference in the frequency
measurement accuracy

0 [Modef] 11 _FOED (TEM hl

4-35

+ Accurate measurement is obtained when
the measurement point is at the center of
the screen.

_~ * When the measurement point is away from
the center of the screen. (2.25 MHz)
In this case, a difference of 27.5 kHz
appears.




4.3.17 ITEM No.16 (N.F.)

This item measures and judges the Log waveform and the relative NF value by setting
the NF ENR value.

a) Wave screen

+ Log waveform

+ Noise signal ON/OFF waveform.

+ Because this measurement is performed
at an extremely small level, a shield is
required to block external disturbance.

+ Set the NF ENR value correctly.

(Refer to section 7.3, “NF ENR

Calibration.”)
A S et o Mt g A b metas A P O Vb s
AP o A AR o PRSP AT R e 1 S AR AN A St
I N " I A S N T T AT
e B Tuner/Sweep screen

iy |-2 . | i | i - Set the sweep to A/B

Ch.Camment

Mo, Settin Step Data (MAX Sweep: 2)

g ltem  [SWF| Common Data. 2l L 1 R Sweep A NO|Se S'gnal ON
o1 [swesn it | & | | 0] [ ‘ |: : .
E | | | \ 1 Sweep B- - - Noise signal OFF

02 [T hade & [Lon_vA LCH_VA_Fix || MCH_VA_Fix "UR_Fix
8 | | |

_ | L_— - Set the attenuation level according to the
03 |HF Source A ‘ Moise ‘ . .
: T | noise signal level.
04 [IF &TT & 3008 0dB 4/| |
i B | ' - Set this attenuation to eliminate the effects
A B ST E i from the sweep signal.

Jucige

Judge screen

Weasure REF Target Judge

Mofstew L M R Htode Namne AWE| SWP | MKR| SWF| MKR|  Lower Upper Line | POS | ANG| OFS. a— VT Voltage measur‘ement

1 |Ell =] e =] | a | T ww[ sm v .

2[F | rlr v w1 N N T TR Tuning frequency measurement
A EEE R INEN RN [5) mnuﬁ<—

NF measurement
b) Notes on Measuring NF

(1) The LW 360 has an internal noise source that can be used to output a noise signal from the
RF Output connector when measuring NF. This enables the NF to be measured without
changing the tuner connection. The LW 360 applies the tuner IF output signal to the IF Input
for the cases when the noise signal is ON and OFF, measures the noise level, and determines
the NF value through calculation (Y factor method).

(2) Because the output level of the noise source (ENR: Excess Noise Ratio) is not constant, the
ENR value including the frequency response of the measuring system must be set for each
measured frequency.

For the ENR calibration procedure, refer to section 7.3, “NF ENR Calibration.”

In addition, if you change the measuring system (items connected in the path between the
output and the tuner ANT such as an impedance converter and cables), reset the NF ENR
value to perform accurate measurements.

4-36



(3) Calculating the NF Value

Sweep A prewmtmmissrcmmistomssmtsmosod Np Na- - - Noise level when the noise source is ON

Sweep B Ng Ng- - -Noise level when the noise source is OFF

NA_NB
NF(dB)=ENR—1010g{10[ 10 j—l} <t (47)
The LW 360 measures N and Ng and derives the NF value using equation 4.1.
Table 4-1 indicates the relationship between the (Na-Ng) value and o {10 (Hazta) 1} .
og S=
Table 4-1

As can be seen in Table 4-1, the amount Na-Ng [0 1o {10 () 1} Difterence for
of change in the NF value increases as each (Na-Ng) dB
the (Na-Ng) value decreases. 10dB 9.542dB > 1.126d B
This indicates that a small measurement 9 8.416 > 1.165
error in Na and Ng is magnified two or 8 7.251 > 1.218
three times in terms of the error in the NF 7 6.033 > 1.289

6 4.744
value. > 1.395

5 3.349 S 1 554
Moreover, the measurement error of Ng 4 1.795 > 1 é~| 56
increases as the N level approaches the 3 -0.0206 < 2-3084
noise floor of the LW 360. 2 -2.329 S 3.539

1 -5.868 )

(4) Therefore, the following points must be kept in mind to perform more accurate
measurements.
+ Keep (Na-Ng) from becoming small.
Minimize the loss from the LW 360 output to the tuner ANT connector.
-+ Keep the Ng value away from the noise floor of the LW 360.
Minimize the loss from the tuner IF OUT to the LW 360 IF Input connector.

One method is to add a low-noise, high-dynamic, IF-band amplifier between the IF OUT
of the IF detector and the IF Input connector of the LW 360, depending on the situation.
However, the following conditions must be met. The measuring system must not saturate
in other measurements (PCS level, P.G, AGC, Image, IF REJ, etc.) due to a large signal.
The frequency flatness of the applicable IF must be adequate.

In addition, set the amplifier gain so that the smallest Ny level is approximately 10 dB
greater than the noise floor of the LW 360 (including the IF-band amplifier).
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4.3.18 ITEM No.16 (Application of FIXED ITEM)

* If you adjust the tuner power, sweep/marker, and dedicated settings in each step to
match the tuner being measured, the basic operations set in FIXED ITEMs can be
checked.

» The LW 360 contains various other functions that are not used in FIXED ITEMs. By
combining the setting items and measurement modes, you can create convenient and
useful measurement items.

* Please create convenient measurement items that cuts down the test process
according to the adjustment and test procedures given in sections 5.5 and 5.6.

* An application example derived from ITEM No.04 (IMAGE) is given below.

(1) PLLand PCS/PG/IM/AGC
Various functions are added to the IMG measurement of FIXED ITEM No. 4. PLL TU
Mode is set to CH.CONT, and sweep A/B is expanded to sweep A/B/C. In sweep C, Gain
reduction operation by the AGC voltage is carried out.

e —— a) Wave screen (before the change)
s First, read the IMG measurement from
FIXED ITEMs.

e e & b) Add settings that are necessary for the
measurement on the Tuner/Sweep screen
= : and remove unneeded settings.

) Ermmrrra Y E —— - Set MAX Sweep to 3 to enable sweep A, B,
and C.

Ch.Camment

Mo | Setting Hem [3WF| Common Data

m

02 [RF AT

50

T I cel l/
2000 =" / - Remove V1 Mode and set PLL TU MODE

[ e A to CH_Cont to lock the PLL to MARKER

! T /’ 1R (801.25 MHz). The Vt output delivers
B il the voltage set by VTB (32 V in this case).

- Set the RF ATT and IF ATT for the AGC.

\

03 [IF AT

04 ‘Image Freg

05 || IFBFF

30MHz_BFF /
= - Add the AGC voltage setting of the AGC
[Bare | ch_cent | > /

gain reduction measurement.

05 [FLL TU Mode

| + ADD the Offset_Freq setting to bring the
- T | measurement point to the center of the
T —— screen in the PLL Lock frequency

o0 || &= measurement.

-2.250

07 [anic v

4n

\

08 [Offset Freq

0 m» 0 m ¥ 0O@m > 0ok 0O oEM0@oERMO@R O

1.
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Mofsten| L M R | Moce Mame | AVE| SWF| MKR| 5WF| MKR|  Lower Upper Line | FOS | ANG| OF5 et
rlele e meer e |1 A |12 |[ ooo [ 100000 mH:
rrlr r omkbe [kt |1 & |1 |& |12 [T S0 =0 kHz| OFF ‘\_
rrlrirtee JF |3 |& J8 | J12 | 2s[ 000 s oFF |
rlrlrir|we JE il o & |u [ ewm[ oov s ofr <
HEEEHEEE 1A Jo A Jro [ a0 000 d5| OFF_ |
AEEEE | A |12 | =m0 450 B | OFF
r|rlrlr|er |[mMacE g s Jra e [12] S0.0 1000 de Lo |
[ [T
.

oo |[~a alelw/n]=

uilge

Measure REF Target Judge

¢) Judge screen

__— RF frequency measurement at the IF P

marker

——— PLL Lock frequency error measurement

LWIS [Medet] 15 Appied

Sweep C
AGC measurement waveform
.T'\
[\ Sweep B
| <«— Image measurement
A . waveform

A e

I N "N I S S S S -y . T

(2) Max/G.R PG/IM/IF

* Set CH Mode to Dual. Make a measurement at maximum gain on

- Wuumugﬁaamv\

Level measurement of the PCS marker
with respect to the peak

(on the LOG waveform)

Image rejection measurement

AGC gain reduction measurement

d) Wave screen (after the change)
This waveform appears after completing
the settings of A) through C).

+ Combined waveform of Image and AGC.

+ Markers are unchanged from the common
settings.

L°" and a

measurement at a gain reduction of 30 dB on R°".

L°" and R®" are set to the same channel.

* Apply P.G, IF REJ, AGC Gain reduction voltage in the measurement.
* Like (1), read the IMG measurement from FIXED ITEMs.

Step &l
tocdel Marne Scan Start Key Scan Results Display
Applisdd ITEM A_Stan Hnrmal |

Step Measure Scan Step Ch. TU. SW

Mo, | Quar| Step| Scan Wait hame Mode|  Band 1 2 3
1[0 [Fllm [ ofpcstever R | uHF OFF_| O OFF
2 4 !l |[ o[powERGaN R | UHF OFF FF_| oFF
3 4 plle [ ofasc R | UHF E OFF | oFF
4 4 Fllr [ omese R | UHF OFF | OFF | oFf
s |4 e e [ ofrioFoaroamias B U OFF | OFF_| oFF
& |1 |rlr [ 0 [MasiGR PGAMAF Du F OFF | oFF | oFf
74 [rlr [ o [hdEwoTH | UHF OFF | OFF | oFF
gy Flla B & |unF OFF | OFF | OFF
a |4 Fllr [0 [rcemewr  R_| UWF OFF | OFF | OFF
w 4 rlr [ o[Fres L |uwHRLy | OFF | OFF | ofF
14 |k F [ o[eomr  R_|UHF OFF | OFF_| OFF
12| [r | r [ 0 [GUsRD BAND Du_| UHF OFF | OFF | OFF
1340 a|[ [FcscHECK R | UHF OFF | OFF | OFF
14| e [r [ o [Tomarwave R | UHF OFF | OFF_| OFF
154 |7 - |[ o [FCanmacE R | UHF OFF | OFF_| OFF
16 o[ JascworT LG OFF | OFF_| OFF
17 r |- |[ o [URFFLLLOCKT R | UHF OFF | OFF | OFF
18 e[ onF i | UHF OFF | OFF_| OFF
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A

a) Step All screen
S(('-,;L the Ch. Mode to dual to use L°" and
R™".



|
Max Sweep f 3 I <

Tuner § Sweep

™

™

\b) Tuner/Sweep screen
+ Set MAX Sweep to 3.

+ Set the comment display.

- Control both L°"/R®" using the R variable
resistor.

— + Reduce the RF ATT setting for the gain
reduction amount (30 dB).

—— + Reduce the IF ATT setting for the Image

side.

—— - Setthe RF ATT and IF ATT for the IF REJ.

_—+ Enter settings for IF REJ.

_— -+ Set the sweep width for the Image /IF REJ
side.

+ AGC Gain RED Auto operation
Set to 30 dB.
(R%" side only)

¢) Marker screen
- Set to the same settings as R°".

(Ch.Comment§ GAIN Max I | I G.R 30dB I
Mo, Setting Iten“SWF‘ Common Data Al = SiepDola W A A
01 [sweenwait [ & | 10
B
c — [ ¥ 1 [ ¥
02 [wT Macke & [LeH_ve RCH WA A JmoH A F | RCH VR Fix
B
c
03 [RF 41T a 450 150
B 0o
c 00
04 [IF &t 4 [s008
B A00E < 0B
C | [ S\
0s |Image Freg & | ‘\__
B Image_f ™
c
05 IF BPF a
B 30MHz_BPF
C IEDMHZ_BPF
07 |HF Source A | 7%7?’4’
B |
C oMz LFr | |
08 [sweep width | A | 27.000 [ —
e
B g P
C tzoon |
08 [46E: Mods a AGC_Red_dut
B
c
10450 Redds | A | a0 |
B
C
1 fagc Ry | 4| 10
B
c
-1
Marker
Ch.Group:  |USA
Marker Display
Ch. Freq Ch. SWF
Ma. Diata tode Mamne L M R A B C
1|_|StepJ1RF_HEF BD]E FFIREEE
1| Band RF_REF 14 47250 | 4| F ) d m ==
1R/ Band FiF_REF ] EEEEEREEE
2 | Step RF | 45750 = | m |- E
3 A A
4
5
&
7
a
9
10| Com IF & AEEEEEEE
11| Com IF C 42170 ©\|\F |\ C E| =&
12| Com Turirg P 45750 || || ||| =

+ RF marker for IF REJ measurement
Turn OFF the display for sweep A and B.
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Judige

REF Target Judge

d) Judge screen
__— Tuning voltage measurement (V1)

hoste L M R | Mode Wame | AVE| WP M| swP| MER|  Lower Upper W‘ CH . .
10 G —r A [ ol S v P.G measurement for L < maximum gain
HEFFE FG ] N EEN 0.0 45.0 dB| OFF H
e 1 e e o P.G measurement for R with G.R set to
[l R IMAGE N EEN NN s0.0 938 dp|LO 30 dB
R e R i ——— Image measurement

i\

¥
TPy

P g
e ]
\“\.ﬁ\"'h'hllh Lk’ ..

Caltostios | Bumal

RC
with gain reduction
set to 30 dB

L" maximum gain Measurement for

measurement
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ascv_|laccv. |1 | Al | oo 200 v‘\\

IF REJ measurement
Measurement of the AGC voltage that is
automatically set bFP/ the AGC Gain RED
Auto operation.(R°")

e) Wave screen
+ This waveform appears after completing
the settings of a) through e).
Sweep A: P.G measurement
Sweep B: Image measurement
Sweep C: IF REJ measurement




4.4 Key Points in the Settings

4.4.1 VT Auto Operation of the PLL Tuner

* The VT Auto operation may be unstable if the CR time constant at the VT (VTB)
terminal on the PLL tuner large.

* If the operation is still unstable even after setting VT Auto Speed on each channel
individually, a more stable operation can be achieved by setting PLL TU Mode to
CH.CONT to lock each frequency through PLL control.

» Use the Lock signal from the PLL tuner (set the Lock Mode) to quickly start the sweep
operation even in the Lock Wait time.
Difference Lock signals are used depending on the BUS MODE, I>C and 3 Wire.
For details, refer to section 5.3.4, "PLL Table."

» For a PLL tuner without a Lock signal, add the Lock Wait and Sweep Wait setting items
on the Tuner/Sweep screen, and set a wait time that enables stable measurements for
each channel.

* Especially for Dual and Triple modes, the wait time must be matched for each channel.

[Example] When the PLL lock time is different for each channel

VT voltage applied to the internal varactor

N\

* The wait time can be set
automatically on a PLL
tuner with a lock signal.
(Lock Mode setting)

< > — +—>
t1 Measure t2 Measure| t3 Measure

LCH M CH R CH

t1 to 3: Wait time settings
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4.4.2 Setting Various Wait Times

* Various wait times can be set according to measurement purposes.
This section briefly explains them. For details, refer to the respective sections.

(1) Sweep Wait- -+ Set between 0 and 999 ms for each sweep.

» This item is used to set the wait time before starting the sweep operation in the
following cases.

» When different frequencies are used for sweeps A, B, and C (for measuring Image, IF
REJ, etc.), set the wait time until the sweep stabilizes. (10 ms typical)

» When different settings are used for sweeps A, B, and C (for measuring AGC, AFT, +B
Drift, etc.), set the wait time until the tuner stabilizes.

* In Dual/Triple mode, set the wait time until the VT voltage is stabilizes.

* In VT AUTO mode, set wait time until the LW 360 sweeps the VT voltage.

A
\ 4

t1 IF Auto
VT Auto operation t1: Sweep Wait

Sweep switching Sweep or tuner stabilizes.  Sweep starts.

* In VT Sweep mode, set the wait time for switching the VT voltage at each step.

(2) VT Auto Speed- - - Set between -9 and 99 for each channel.
* In VT Auto mode, this item is used to set the time for changing the VT voltage.
The voltage basically switches in 10 mV steps. However, for settings -1 to -9, the step
voltage is increased by 10 mV for each setting while keeping the speed at 0 to achieve
faster operation.

[Example] -1: 20 mV steps, -9: 100 mV steps

VT Upper A
VT Voltage
VT Lower —_—
> 2 > 3
VA Auto Speed Small VT Auto Speed Large VT Auto Speed
(When VT Auto Speed is 10, (When VT Auto Speed is 99,
the slope is 10 V per 40 ms.) the slope is 10 V per 335 ms.)
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(3) Lock Wait- - - Set between 0 and 999 ms for each channel.

* This item is used to set the Lock wait time when in PLL TU Mode is set to CH. CONT.

» Set the maximum value of the tuner specifications on the Tuner Power or PLL Table
screen.
(A value given as Lock Up Time or something similar in the specifications.)

* When the Lock signal is output from the PLL tuner, setting the Lock Mode can reduce
the wait time.
For details, refer to section 5.3.4, "PLL Table."

* To change the Lock Wait time for each channel when the Lock signal is not output from
the PLL tuner or cannot be used, add Lock Wait of Setting Item No. 21 on the
Tuner/Sweep screen, and then enter the values.

(4) VT Wait: - - Set between 0 and 999 ms for each channel.
* This item is used to set the wait time before starting the VT sweep operation when VT
Mode is set to VT Sweep.
» Use this setting when the CR time constant at the VT terminal of the tuner is large
(especially, when performing VT Sweep when PLL TU Mode is set to Band).

Voltage applied to varactor installed in the tuner

VT sweep voltage ———»

—

VT Wait setting

* For details on the VT Sweep setting, refer to 5.5.2, “Description of Setting Items.”
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(5) Meas Wait- - - Set between 0 and 999 ms for each sweep.
* This item is used to set the wait time before starting measurement after VT Auto and IF
Auto operations are completed.
* Use this item to set the wait time if the level is not stable at the measurement point
under test due to VT Auto operation such as when measuring AGC Volt.

AGC voltage

VT Auto operation
VT voltage

‘d

o
« L]

VT Auto period / \

Meas Wait- - - Set the time for the AGC
voltage to stabilize.

(6) Scan Wait: - - Set between 0 and 999 ms for each step.
* This item is used to set the wait time until the switching jig stabilizes after switching the
step.
* For details, refer to section 5.3.6, "Step All."

(7) Measure AVE:- - -Set between 1 and 9 for each measurement item.
» This item is used to set the number of times to average the measured values for
displaying.
» Set the number of times that produces a stable display when the measured values are
unstable.
* In All Scan mode, measurements take longer, because the sweep operation is repeated
the specified number of times.

4.4.3 Notes Regarding IF Auto

* If the leak of the RF signal component is large and the level difference with respect to
the IF signal is small when receiving an RF channel that is close to the IF frequency, IF
Auto may not activate smoothly.

l The level difference
is small.
T (210 dB)

IF RF CH

|« N|

I~ 1
Frequencies are close (< 10 MHz).
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* This is because there is a possibility that the counter measuring the IF signal operates
incorrectly. In such case, take measures such as inserting a bandpass filter in the IF
output.

4.4.4 Level % Measurement

(1) Level %- - -Between 0 and 100% for each measurement item.
The amplitude ratio at each measurement point of LIN waveform (detected signal) is
displayed with respect to the peak level (0%) in units of percentage (%). See the figure
below.

— 0% The peak level is the reference.

X %

100 %

100 %

* This function is dedicated for LIN, and used with Level sweep (LEV SWP setting item).

(2) Settings

4l Judge screen
Measure REF Target Judge

MoStep) L MR Mode Manne: AWE | 5WP | MKR| 5WP | MKR Lower Upper Ling POS | RNG OFS
i |z Al oo ww v _— Add Level % and set the name,
2|r [rlr rEm | | T /‘ — . .

rir e jEE i N o A measurement point, and judgement

[RlEE O E A | [ oo eoo x| values

m ] it ‘ .

e T —
| Level [Comr |1 A Jo [& |1 [ -=o0] 000 dB| OFF
rr e [sBy |0 | Jo [& [0 | =20 o000 ds|oFF
rr ety [[Prevy (1] A o | 000 11000 my| OFF

@ o~ 0| e e
o= [mjf= = ==

(3) Measurement Value Display and Notes

[Um6t parted 38 Sentei T Y e |
- MEL:  OwA HE2: B3wf HE3:  1mA HBA:  OmA — — Wave Screen
' + Values are displayed in units of percentage
B 0% (%)-
"A;_ C 20% ° Since LIN Range is set to Auto (ARC), the
\ scale is set to 20%/DIV.
N 5 40 %
. Y 60 %
I-./’ I..,' -__\\\.. 80 %
' e 00 %

(a) When the peak level is 40 mV
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* Note that when a non-linear detector (generally square-law detector) is used, the
measurement value depends on the detected level and detector type.

MB2: 83sf

EmEmE - | evel % measures percentage, Level

¥i: 17.39

to: 2y | €= Level %
S(1): 55.2

cea. 15 | g— Level
SC(dB) 3.9

dB): 8
PHiaV): 19.08

;
‘\ /
r

Peak point level /

qqqqq

."m‘
Y

A1

measures dB, and the peak point level is
measured in mV.

+ The three waveforms (a), (b), and (c) are
displayed when the RF ATT is varied, and
the peak level is set approximately to 20
mV, 40 mV, and 100 mV. As shown in the
table, the measured values of Level %
vary depending on the peak level, but the
measured values of Level (dB) do not

r—

(b) When the peak level is 20 mV

change.
Figure | (@) | (o) [ (0)

ltem

Level at the peak point (mV) 40 20 100
RF_ATT (dB) 55 52 43

Level at point P (%) 46.9 | 50.2 | 41.2
Level at point C (%) 248 | 27.7 | 211
Level at point S (%) 51.6 | 55.2 | 46.0
Level at point P (dB) -3.3 | -33 | -33
Level at point C (dB) -16 | 16 | -1.6
Level at point S (dB) -39 | -39 | -39

¥i: 17.39

Pix): 41.2
cixy: 211
S(x):
PldB): -3.
CidB): -1.
S(dB): -3.9

PH{aV): 108,57

(c) When the peak level is 100 mV
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4.5 Applied Measurements
4.51 AGC Curve

(1) Description
* This function displays the relationship between the AGC voltage and the power gain of
the tuner.
» The range of AGC voltage to be varied can be set arbitrarily.
* The power gain at the AGC start voltage is set to 0 dB.

LW360 [Model] :15 AGC CURVE Tue Sep 13 13:18:55 2005
Step0l/AGC_Curvel HEL:  OmA HEZ:  1mA CH:L Band:UHF
MBZ;  BdmA fBds  OmA
\F’l lgég%zo
10
20
30 || Gain
reduction [dB]
40
50
Q| @

A O, 0W(HIN 0,0V) 2,0¢ (0- B0dB) A 4,08 (HAK 4,0%)

fie | Jcommon |  sep | | | | | | catibrathn | Remote | Configration |  version

AGC voltage [V]
c) AGC stop voltage b) AGC start voltage

(2) Settings on the Tuner/Sweep Screen

Turner ¥ Sweep

Max Swesp g L il i

Ch.Camrment |I2|:|mment 1 Carmment 2 |I2|:|mment 3

MNo.| Setting ltern  |5VWF Commmon Data l L SitED O M R

01 [T Mode o [ | LeH_wR_Fix | MCH_vR_Fix | RoH_vR_Fix |

02 |4GC Mode A | AGC_Curvel | <— | | |

03 [A5C v & | a0 40 [— | | a)

04 [AGC Red v | & | | 0.0 |<— | | ®)

05 |Sweep Wit & | | 5 |,# | | ©)

0B [T Wit A | | 50 | €— ! | d)
e)
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a) AGC Mode

» Select AGC_Curve 1 to 4 according to the gain reduction.

AGC Mode Vertical Axis Top Edge Ch.Comment M Display
Range
AGC_Curve1 10 dB/Div 0dB 0- 60dB
AGC_Curve2 | 20 dB/Div 0dB 0-120dB
AGC_Curve3 10 dB/Div -10 dB -10/ 50dB
AGC_Curve4 | 20 dB/Div -20 dB -20/100dB
.I AGC_Curve1 S/ d 10 .I AGC_CurveZ 20
20 40
rd
' 30 60
40 80
50 100
S
AGC_Curve3 0 AGC_Curve4 0
10 20
L 20 40
7 30 60
40 80

* AGC_Curve 3 and 4 are used when monitoring waveforms whose reduction is on the

negative side (gain is on the positive side) as shown below.

LW360 [Model] 216 FIXED ITEM full

Tue Sep 13 16:51:38 2005

Step:01/RGE_Curvad

MBL;  OmA MB3;  1wA
HE2: G0mA__ MB4: OmA

CHsL Band:UHF

WT: 15.04
fp: 771,98
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b) AGC V

» Set the start voltage for varying the AGC. The AGC voltage scale automatically
changes according to the setting as shown below.

AGCV Horizontal Axis Range Left Edge
0Oto5.0V 0.5 V/Div -0.5V
5.1t010.0V 1.0 V/Div -1.0V
10.1t0o 15.0V 1.5 V/Div -1.5V

* When AGC Vis5V

0 1 2 3 4 5

QLOVCHIN 0,0%) 2,0¢ (0- BOdR) 4,00 (MAX 5,0V)

file_ | cCommon | s | | | | | Calibration | Remote || Configration | Version

* WhenAGC Vis 10V

0 2 4 6 8 10

O OVTHIN 0,00) 4,00 (0- BOdE) 8,00 (MAX10,0V)

File | common | ses | | | | | Calibration | Remote | Configration |  version

* WhenAGC Vis 15V

0 3 6 9 12 15

o, 0VHIN 0,00] 5.0V (0- BOGE) 12,00 (HAKLE, 0V)
File | Common | ster | | | | | Calibration | Remote || Configration | version |

 If AGC V is not specified, it is set to the value specified on the Tuner Power screen
(common setting).

Tuner Power
Tuner Power

ME1  MB2Z MB3  MB4  AGC AT T:"ES;N WVTL WU
woltage [W] | 0o soof soof roogC 40]) oo 120 000 3000
Uutput r r ] | | w (& r r
FOnDelayms] [ o of of of Jo|f o of 0
Short Sense = = r o = o | = =
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c)AGC Red V
+ Set the stop voltage for varying the AGC.

d) Sweep Wait
» Determine the variable speed of the AGC voltage (t2) using the formula shown
below.
* The voltage is changed at a constant interval of 1/10 the specified value.

AGCV-AGCRedV Sweep Wait

"t S variable voltage pitch 10
AGCV Variable Voltage Pitch
0to5.0V 10 mV

5.1t0 10.0V 20 mV
10.1t0 15.0 V 30 mV

R AGCV

............................... AGC Red V

Y\
A
v

t i t,

e) VT Wait
+ Set the time before changing the AGC voltage (t1).

(3) Notes
a) Ch.Comment
* If Ch.Mode is set to Single, the Ch.Comment specified on the Tuner/Sweep screen
is not displayed. Instead, the following comment is displayed automatically.

ofoviIn o.ov1 ) 2y (0~ 6odB) ) 4.0f (A 4,01 )
File Commnan NG st/ | | Basic HotwotN| RS | Printer appearance | MisN_ | Ak | came |
AGC Red V Reduction scale AGC YV

Refer to (2) a).
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* When Ch.Mode is Dual or Triple, the Ch.Comment specified on the Tuner/Sweep

screen is displayed.
LW360 [Model] :15 AGC CURVE Wed Sep 14 10:53:05 2005
StepsOLARGE_Curusl WBL: Omd MB3:  Lnd CHiTriple  Band:UHF
WE2: GinA MBA:  Ond
WT: 10,12 WTz 20,14 VTz 29,45
fpi 566,30 // fpr 767,32 / fp: 816,97 /
¥ ) J
/ ! !
/ / /
E I i
Il ; 2
; / /
! / i
,': /| l
/ / /
/ f /
/ / ;
/ I /
/ ! ;
! / 5
i o 7
/ ! /
/ / ;
J 5 Ji
i / /
4 ! I
! ! /
) ! 7
/ / i
i / /
/ f [
/ | r
! [f [
[ [
/ | |
j / |
f i {
4 N
Comment 1 Comment 2 Comment. 3
File Comm Step I Calibration Remote Ci Version
J

b) Waveform
by 20 dB, a bump may appear in the waveform due to error.

FBl:  OmA FB3: 1A
HE4:  OmA

MB2: Bdwf

Tue Sep 13 13:18:535 2005

CH:L

Band:UHF

» Because the RF ATT and IF ATT are switched each time the AGC reduction changes

LW360 [Model] ;15 AGC CURVE

Step:0LAAGC_Curvel

VT: 15,01
fpr 689,20

0,0V (HIN 0,0%)

2,00 (0- EOdB)

Calibration

4,00 (HAK 4,00)

Remote

|__configration |

Version |

Step

|

File
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4.5.2 Measurement Using REF Sweep

(1) Description

* REF sweep (R sweep) is used to measure the power gain of the tuning marker (Marker
No. 12).

» The REF sweep can be added as one sweep to measure the power gain of the reference
level for IMAGE, AGC, IF REJ measurements. This REF sweep enables measurements
that require four sweeps.

» The REF sweep waveform cannot be displayed.

* As an example, the following measurement is explained.

Sweep A: PCS

Sweep B: VSWR

Sweep C: IMAGE

Sweep R: POWER GAIN (the waveform is not displayed)

LW360 [Model] :16 REF Wed Sep 14 13:43:47 2005

Step:0l/PLSAS/ THAPG MELl:  OmA  MBZ: 1A
WE2: B4mA MB4:  OmA

CH:L Band:UHF

W1 115,03
fp : BE7.E6
Py o-1.2
WS-P 1 1.8
IMAGE: 65,1
PG 34,0

Sweep A PCS

Sweep C /’/
IMAGE
4

Sweep B VSWR

/

WMWWNW

file | common | step | | Calibration_|__ Remote s i Version

(2) Settings on the Judge Screen

Judge

Measure REF Target
M R ode Marne AVE | SWF | MKFR | SWF | MKR
ot T | T [
Al T — PN
r | Lews [P | da fo Ja Jr=| MKR is automatically fixed
=
=

Mo|Step) L

| wswn VE-F 1 to 12 when a REF sweep is

r | G |[macE 1 lm Q2 fle iz | specified.

i | o | béﬂ
Set REF sweep to IMAGE and PG

L I
=3 = ===

1
2
3
4
5
5
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(3) Settings on the Tuner/Sweep Screen

Turer § Sweep

Max Sweep 3 L il R
Ch.Comment|
Mo Setting ltem |SWF| Common Data 2 L Gicplbatal m "
01 [T biode I [T LCH_WA_Fix | MCH_VA_Fx | RCH_VA_Fsx
B
€
02 |Sweep Wait | A& | 10
B
&
03 [RF &TT | 400 400
B 260
€ 50
04 [Logiin | Linear
-] Lirear
© Log
05 [LEV sWP & | on
B OFF
C OFF
06 |Det N A |Int_IF_Det N
B Int_aWR
C
07 |Po|arity A |+
: > Set sweep B (VSWR)
C
08 |Lin Rarge 4 |Autu
B 3
&
09 |Image Freg & | <
B
] Image_f
" . | - Set sweep C (IMAGE)
e 30MHz_BPF
11 IF arT & [a0ce
B
C 1006 y,
(4) Notes
* REF sweep can be specified on the following six measure modes on the Judge screen.
(PG
GR
J Level (valid only in LOG mode)
S_PGDEV
A_PGDEV
_ M_PGDEV

» The order of precedence of the AGC voltage and RF ATT settings of the REF sweep is
shown below.
AGC voltage 1 Value specified by AGC Red dB on the Tuner/Sweep screen*
2 Value specified by AGC_V on the parameter remote function®.
3 Value specified by AGC on the Tuner Power screen
1 Value specified by RF ATT on the parameter remote function*.
2 Value specified by RF ATT on the Sweep/Marker screen

* The first sweep that enters LOG operation among sweeps A, B, and C.

RFATT
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4.5.3 Measuring Double-Conversion Type Tuners

(1) Description
» As an example, this section explains the case when the 2nd IF waveform is measured
for a double-conversion type tuner shown below.

1st IF 2nd IF
ANT IN %® ST Mz 6MHz | IFout
1st LO 2nd LO
(variable) 63 MHZ

* In this example, channel 13 on a digital tuner is measured.

{ANT IN =473 +1/7 =473.143 MHz
1st LO =530 + 1/7 = 530.143 MHz

LW360 [Model] :17 DOUBLE CONY

Wed Sep 14 16:32:12 2005

Stepr0l/13 CH HEL; 228uA

MEZ: 0w

rB3; LA
MB4: 167mA

CH:L Band;UHF

FCf @ 473.14

P i D

I
——

N—

File Common Step

Calibration

Remote Configration Version
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(2) Settings on the Sweep/Marker Screen

a) Sweep Screen

Sweep | Marker(IF) | ChNameTable |

Ch.Mode L

RF Output

Sweep Width[MHz] | 5000
Sweep Time[ms] 3.2 |
RF ATT(Wave)(dB] | 500
RF ATT(IF Auto JiE]| 500

IF Input

IF ATT[HE] 20
IF Mode [ Lower ]
DET In Int_IF_Det
DET Palarity + |
LIM Fange Auto |
ARC IND Fange 7 |

Select Lower, because the frequency direction
[+~ of ANT IN and IF OUT s the same.

FPeak Owerlap f[M H2]| 0100

b) Marker Screen

Sweep [ barker

Sweep  Marker{IF) | Ch Narne Takl | Marker(RF}

Marker{IF}) Ch Graup |
IF Center[MHz] & 000 Bancl Data Tahle
Band Mo, Name Fren[kHz]
MMocle No.  Mame Freg[mMHz]
F 10 [Fce | 8750 VHRL) 1L | 0.000
F o e 3250 1| | 0.000
Tning 12 [FC | 5.000 1R | 0.000
WHF(M) 1L | | 0.000
M| | 0.000
Set the center frequency of the 2nd IF IR| | 0.000
and the IF markers. WHF(HY 1L | | 0,000
1h| | 0.000
1R | | 0.000
UHF 1L[13 | 473145
M| | 0.000
1R | 0.000
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(3) Settings on the Tuner/Sweep Screen

Turer ! Sweep

tax Sweep 1 L [ R
Ch.Comment | | |

Mo, Setting tern  |SWF Common Data ] 1 Sl Baie m -
01 |Gweep Wit | & | | 20 | | |

02 [PLLTU Made | & Band CH_Cort | | |

(4) Settings on the PLL Screen

Since you are controlling the frequency of the 1st LO, select (RF_Ref+No.1_IF)/Resol.

Freg Calc 1
Freq = (RF_Fef + Mo i IF}:_ Set the 1st IF
ey IF = 57.000 MHz | TalFreg | 400 MHz=

Fesalution Freg | 142857 KHz = {KIH}NF‘] Fief . Divid

Onlock Freq 4= Tooy MHz Prescaler 1 =P

Set the Resolution Freq or X, R, and P.

» These values are used to automatically calculate Freq which is set to Divider or F of the
PLL data.

(5) When Measuring the 1st IF

Select Upper, because the frequency direction of ANT IN and IF OUT is opposite.

Tuner [ Sweep Marker
Mz Sweep | L | Ch Groug: ’7
Ch.Comment | | Marker
No,| Setting ltem SWF Commof Data o e e N?n'e [:ﬁ]
01 |sweep wait | & | | 20 1L Band | RF_REF |E 473.143
11| Band | FF_REF I | 0.000
02 |PLL TU Mode | A ||Band v CH_Cant 1R Band |HF_HEF ” | 0.000
03 | IF Mode A | Lower Upper 2 |
04 | IF Center A £.000 | 57000 3
A 4 g
5 | |
5 |
7 | I
5 | R
g |
Set the center frequency of the ( 10/ Step | IF [Fce | 54 250
1st IF and the IF markers. P 11| Step | IF [Fc- 58,750
125t | IF_REF I[Fc 57.000
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4.5.4 Measuring an FM Tuner

(1) Description
* This section explains the measurement of an FM tuner.

LW360 [Model] :18 FM TUNMER

Wed Sep 14 19:34:19 2005

Step:0L/LIN MEL: 76

rB2;  OmA

MEZ:
[il:EH

]
Cf

CH:L Band:VHFIL)

MM

File Common Step |

Calibration Remote Configration ‘Version
(2) Settings on the Tuner/Sweep Screen
Tuner F Sweep
hax Sweep 1 | L ] Fi
I:h.I:Dmment| | |
. Step Data
Mo, Setting lterm  |SWF Common Data l L " R
01 [Sweep wait | & | 10 |
02 (PLL TU Mode | A || Band CH_Cont
03 || LogsLin A Linear
04 [LEW SWF A oM
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(3) Settings on the Sweep/Marker Screen

a) Sweep Screen

swesp | Marker(IF) | ChiameTakie |

Ch.Mode L
RF Output
Sweep Width[MHz] | 0.300
Sweep Time[ms] 12.8 |
RF ATT(Wave )dB] | 550
RF ATT(IF 2wt (]| 55.0
IF Input
IF ATT[E] 30 |
IF Mode LEtt_Upper J—— Select FM_Upper or FM_Lower when
DET In [ 7 e | measuring an FM tuner.
DET Polarity + |
LIN Rarge Zuto |
ARC IND Range B |
Feak Ohverlap M H2]| 0.000

b) Marker Screen

Sweeep f Marker
Markeri{RF}

Sweep  MarkerdIF | ChMameTable |

harkeri IF) Ch Group |
IF Cemter [MHz] IW Band Data Table
Band No. Mame Freq[kMHz]
Mode Mo,  Mame Fregq[MHz]
IF 10 [cA | 10 E50 WHF(LY 1L | | 88,000
IF 11 [C+ | 10.750 M| | 0.000
Tuning 12 [Cnt | 10,700 il | 105.000
WHF(M) 1L | | 0.000
14| | 0.000
1R | | 0.000
WHF(H) 1L | | 0.000
M| | 0.000
1F | | 0.000
UHE L | | 0.000
1| | 0.000
1R | | 0.000
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(4) Settings on the PLL Screen
a) PLL Table A Screen

PLL{A+B)
IC Mame [FM TURER Bus Mode CCB
PLL Table & | FLL Table B |
PLL Format Freq Cale
1 2 3 4 Freq = {RF_Ref + Tuning_IF} / Resol
FWIRE Data(1-4) C | = | | Mol IF - 0.000 hHz HTAL Freg 0.01 MHz = %
Bit Length [ 2] of of 0 Resolution Freq S0.000 KHz = {#%/R%F  Ref.Divid 1 -R
‘Write Data Format Unlock Freg = 120 MHz Prescalar 1 =P
D7 D6 D5 D4 D3 D2 D1 DO HER
N — o3 PR P P PR R R Laock Mode Clock Select
OFF Maormal
t[ of of «f aof 1] o] of =4
2 |Data C24 |C23 |C22 [C21 |C20 |C18 |C18 |C17 Common Contral
Status 1 1 1 1 0 [¥] il 1 | F1 Lock Wait 50 ms WTE = 280 W
3 |Data C16 |[C15 |C14 |C13 |C12 |C11 |C10 |C8 Fiepeat Mode Sweepn
Status a 1 o a 1 1 1 1 | 4F Pulze Wicth 3 Interval Count 0 Sweep
4 |Data ca |C7 |Ce |C5 |C4 |C3 |C2 |1
Status a 1 u] a o u] o o | 40
b) PLL Table B Screen
PLL {&+ B}
IC Mame |FM TUMER Bus Mode CCB
FLL Table & PLL Tahle B |
PLL Format Fred Calc
i 2 3 4 Freg = ef + Tuning_IF) J Resol
FWIRE Data (1-4) F | | | c | Mol IF - 0.000 hHz HTAL Freg 0.01 MHz = %
Bit Lenath [ ] & of o Fesolution Frag 50000 KHz = { %P Ref Divid 1 -R
‘Write Data Format Unlock Freg = 120 MHz Prescalar 1 =P
D7 D D5 D4 D3 D2 DI DO HEX
1 [oddrens 3 P P P P P P Lock Kode Clock Select
OFF Marmal
of of of o of 1] of of 14
2 |Data Fi6 [FI5 |F14 [F13 |F12 |F11 |F10 [F9 Comman Control
Status - - - - - - - - | o0 Lock ‘Wait 50 ms WTE = 280 W
3 |Data Fa [F7 |F6 |Fm |[F4 |F3 |[F2 F1 Fepeat Mode Sweep
Status S S S S S S - - | oo Fulse Width 3 Irterval Count 0 Sweep
4 | Data ca |C7 |CE |C5 |C4 |C3 |C2 [
Status a 1 u] u] 1 1 o u] | 4C
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4.5.5 Gain Deviation Measurement

(1) Description
* This section explains the six measurement modes below that measures the gain

deviation.
Mode Log/Lin | Measurement | Measurement | Max Hold Remarks
Item Range
S PGDEV | Log PG Within step Yes
A PGDEV | Log PG Between steps | Yes
SLINDEV | Lin Lin_LEV Within step Yes
ALINDEV | Lin Lin_LEV Between steps | Yes
M_PGDEYV | Log PG Within step No With respect to Mch
MLINDEV | Lin Lin_LEV Within step No With respect to Mch

a) Log/Lin and Measurement Item
* There are two types of deviation measurement, Power Gain (Log) and Lin Level (Lin).
The Lin Level measurement displays the input level by converting into dB.
Perform linear calibration before making measurements. For details, refer to (2).

b) Measurement Range

» Within step mode measures the deviation within a single step such as between L, M,
and R.
Since M_PGDEV and MLINDEV measure the deviation of Lch and Rch with respect
to Mch, they are measured only in Triple mode.
For details, refer to (3).

* Between steps mode measures the deviation between step each time a step is
transmitted.
For details, refer to (4).

¢) Max Hold
* Items marked as Yes hold the deviation that is measured. The measured value can
be reset using INC or DEC of step for within step measurement and the
PROTECTOR OFF key on the remote controller or the Tuner Set Sensor for
between step measurement.

(2) Linear Cal

* Linear calibration is carried out in order to convert the input level to dB and display the
measured value in dB when measuring the Lin Level deviation.

- Linear calibration is carried out at the maximum level of the tuner under test. Calibration
is carried out in the +2 dB to -20 dB range with respect to this reference, and this range
is the measurement range.

* In a multi-sweep step, linear calibration is carried out at the first sweep in which Lin
Level deviation measurement is specified in the following order: Lch A, B, C, Mch A, B,
C,Rch A, B, and C.

» Carry out calibration as needed when the tuner type, jig, detector, cable, or the main
unit is replaced. In addition, calibrate periodically when using the system in the same
setup over an extended period.

* One set of calibration values are stored in the LW 360.
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* The linear calibration procedure is given below.

LW360 [Model] :15 DEVIATION

In the step in which Lin Level deviation measurement is specified, tune to
the point where the tuner level is maximum (Lch in this case).

Sweep A: PG (Log)

Sweep B: PCS (Lin)

Thu Sep 15 18:25:45 2005
5teprO0l/STER TIEY MBL: _OmA MB3;  1wA CH:Triple  BandsUHF
HEZ: 77mA__ MB4:  OmR
FE PG @ 24,0 FE PG @ 1B.1
Pk LEV : 10,58 PK LEV 1 2,07
S_PGIEV: 13.9 S_PGDEV: 13.9
SLINDEV: 4,7 SLINDEM: 4.7
H_PGIEY: M_PGDEY: -7.9
HLINDEY: MLINDEM: -1.8

File I Common

Step I I I

Jalibration I

Remaote If‘ i I

Version I

v

File Common

Select F9 (Calibration).

Step Linear Cal vswh | PGca | MFENR | RFLevel Wave Memory
Select F4 (Linear Cal).
LW360 [Model] :15 DEVIATION Thu Sep 15 16:26:15 2005
Steps0l/LINEAR LEVEL CAL MEl:  OmA MB3:  1mA CH:L Band:UHF
MB2: 83mA  MB4:  OnA

Reference point (0 dB)

The calibration waveform is displayed.
Press Home key to return to the measurement.

File Common Step Linear Cal VSWR I P.G. Cal

M.F. ENR

RF Level Wave Memory
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(3) Deviation Measurement within a Step
» Measure the linear deviation after carrying out linear calibration. The measured values
are converted to dB and displayed.

a) Waveform

PG deviation and Lin Lev deviation for Lch, Mch, and Rch

LW360 [Model] :15 DEVIATION

Thu Sep 151

8:25:45 2005

Step:01/5TER TEW

1mA
]

CH:Triple

Band:UHF

MEL:  Omi MEZ:
HEZ:  77nl rBds
PR PG : 24,0
PKLEY 2 10,50

PE PG ¢ 30,0 PE PG 3 16,1
BELEY & 35,20 BELEW : 2.0
S _PEOEV: 13,3 S PEIEV: 13,3 S PGIEV: 12,9
| SLINDEV: 47 SLINIEY: 4.7 SLINIEW: 4.7
CPGIEV: Bl T RGIET: M PGIEW: /-3
HLINDEY: 2.3 HLINDEY: HLINDEW: -1.8

T

PG deviation and Lin Lev deviation of Lch and Rch with
respect to Mch (No measured value is displayed for Mch.)

File Common step | |

Calibration Remote

Configration

Version

b) Settings on the Judge Screen

Measure

MaoStep) L M R Kocle

Juddge

Marme

=S EE FK PG 1]

| || || [GRREEw

P LEW

1

Target

AVE | SWF | MKR | 3WF | MKR

s o [/ Measure the PG peak
- H‘\ Measure the PCS

| S_PGDEV

o (| = ||
b I I M

5_FPGDEV

r r|r|sunpev |[sCNDEY
r r || M_PGDEV |[M_FGDEV
r | A MuNDEY |[MUNDEY

s |o
B Jo |
A Jo |
8 o

T

Set the gain deviation measurement item in Measure Mode.
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(4) Deviation Measurement between Steps
» Measure the linear deviation after carrying out linear calibration. The measured values
are converted to dB and displayed.
» Each time a step is transmitted, the deviation between the steps up to that point can be
measured.
* Reset the measured value using the PROTECTOR OFF key on the remote controller or
Tuner Set Sensor.

a) Waveform

LWIG0 [Model] :15 DEVIATION Tue Sep 20 09:57:59 2005
StepzOL/ALL DEV 1 MBL: OmA MBS Lmd THiL Band:UHF
HEZ: GZwh  ME4:  Owd
R
PR LEV & 16.77
A_PCOEV: 0.0
ALINDEV: 0.0 Step 1

!

PG deviation and Lin Lev deviation for step 1

// — ]

file | common | step | | |  calibration | Remote | configration | version |
LW3ED [Model] 115 DEVIATION Tue Sep 20 09:58:33 2005
Stept02/ALL IEV 2 WEL:  Owh MEZ:  Lwd THiL Band:UHF

MBZ;  79mA MBd;  OmA

Pk PG ¢ 17,6

PELEY & 294

AFCIET: 5.6

ity o) Step 2

PG deviation and Lin Lev deviation for steps 1 and 2

\

file | common |  sep | | | | | calibration Remote |  Gonfigration | version




LW360 [Model] :15 DEVIATION

Tue Sep 20 09:53:12 2005

PG deviation and Lin Lev deviation for steps 1 to 3

T R

Step:03/ALL DEV 3 MEL: 0w ME3:  Lmd CHiL Band:UHF
WEZ: GO MB4:  Oud
PEFG 21,3
BE LEY vt
APCDEV: 8.6
| AlInEv: 30 Step 3

file | common |  sep |

Calibration

Remote Configration ‘Version

b) Settings on the Judge Screen

Judige
Measure REF Target

Mo/Stepl L M F Mode [arme AVE [ SWF | MKR | SWF | MER
1 I Elel=] EE IPH FG 1 I A IU |4/ Measure the PG peak

Lin_LEW 1 B 1]
2 || E = = ”PH LEY | I I‘\MeasurethePCS
30 | F  rf | A_FGDEV |[4_PGDEV A flo_| peak
4| | = =t | AUNDEY |[ALINDEY B |o

T

Set the gain deviation measurement item in Measure Mode of the step in

which you wish to measure the deviation.
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c) Notes
* On the Quad display, the difference between the maximum level and minimum level
is displayed between the steps in which the gain deviation is specified. (In the figure
below, the difference between step 2 and step 4 is displayed.)

LW360 [Model] :15 DEVIATION Tue Sep 20 11:06:17 2005
SteprOL/ALL DEV 1 MBL;  OmA MBZ;  1wA CHsL Band;UHF Stepi02/ALL DEY 2 By OmA MB3:  1mA CHsL Band;UHF
HBZ: 82mA__ MB4:  OmA MB2: 79mA__ MB4:  OwA
FE PG : 26,2 PR PG : 17.6
PELEY + 1673 52

A_PGIEW: 12.0
ALIMDEY: 4.7

A_PGDEV: 12,0
| ALINDEY: 4.7

\.

PG deviation and Lin Lev
deviation for steps 1 to 4

P

Stepr03/ALL DEY 3 MB1: MBZ;  1wA CHsL Band;UHF Stepi04/ALL DEY 4 By OmA MB3:  1mA CHsL Band;UHF
H] SlnA _ MB4:  OwA MB2: B3mA__ MB4:  OwA
FR PG : 219 PR PG 29.7
PR LEV : 7,03 P LEY : 3358

A_PCDEY: 12,0 ] A_PLIEW: 12.0
ALINDEV: 4.7 ALINDEW: 4.7

File Common Step Size Wave 1 Wave 2 Wave 3 Wave 4 I Calibration Remote Configration Version

* On the triple display, the difference between the maximum level and minimum level
is displayed between the channels in which the gain deviation is specified. (In the
figure below, the difference between Lch and Mch is displayed.)

LW360 [Model] :15 DEVIATION Tue Sep 20 11:09:32 2005

SteprOL/ALL DEV 1 MBLy  OwA rB3; LA CH:Triple  BandsUHF
MEZ: B2wA__ fB4:  OmA

FE PG : 29.B FE PG 1 1] PE PG : 26,2
EE

7.5
PE_LEY & PE_LEW ¢ ! R
A_PGDEV: 12,1 A_PGDEV: 12,1 A_PGDEW: 12,1
| ALINDEY: 4.7 ALINDEM: 4,7 ALIMDEY: 4.7

!

PG deviation and Lin Lev deviation for Lch, Mch, and Rch
(Equivalent to S PGDEV and SLINDEV when measuring in a single step)

File Common Step I I I I I Calibration I Remote Configration Version
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4.5.6 Automatic Measurement

(1) Description
» This section describes the All Scan End and Total Judge pins of the Tuner Power
connector on the rear panel.

a) All Scan End
* All Scan is Busy signal that is set to high level from the start to the end of the All
Scan measurement.

b) Total Judge
» Qutputs the judgement result of All Scan. The pin is set to high level when the
judgement is “Passed” and low level at the step in which the judgement is NG. This
level is maintained until the judgement result of the next All Scan measurement.

24-pin Amphenol connector

i

13
14
15
16 b) Total Judge
17
18
19
20
21
22 b) Total Judge

23
24

a) All Scan End

N — O © o0 JdJOo C1 W —
ONON NONONORONONONONOXO)
ONON NONONONONON NOXNOXO)

[ G G —y

\

(2) Timing Chart
* Below is the timing chart when the result of the All Scan changes from “Passed” to NG.

All Scan key ]_|_|_|_| :|_|_|_|_’

All Scan operation ——] =

File creation | =Y

All Scan End Q *_l «

Total Judge NG | Passed | NG

Total Judge NG | Passed | NG
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5. SCREEN CONFIGURATION AND EDIT

5.1 Wave screen

5.1.1 Wave Screen Function Key Hierarchy

EeLNefiiarieerisseissreissriessessseiesseesssiesteessresasiesesesEEesEERSaEREaERaRELs A
—HFl(File) |—> File screen function key hierarchy #.en. Ver. 2.1 and later
: . . : * Ver. 2.2 and later
—§'|F2(Common) |—> Common screen function key hierarchy :
—-'| F3(Step) — Step screen function key hierarchy
_:J-F4(Size) |1 For Quad display

—|-|F5(Wave 1)

—:|F6(Wave 2)

—HF7(Wave 3) |:

-H F8(Wave 4) 1
—|F9(Calibration) |——|Same as A

|
—|F4(Linear Cal) |
—{F5(VSWR) |
|

|

|

— F6(P.G. Cal)
—F7(N.F. ENR)
—F8(RF Level)
F9(Wave Memory)

B i A
—rlFlO(Wave Store) * gFl(OK) * B (Wave Memory)
| i{F2(Cancel) * | is selected
: {F12(Quit * i
-|-|F11(Wave Display) |
requo o« T T T T
—F10(Remote) r—{same as A |
—|F5(Step Inc.) |
—|F6(Step Dec.) |
—|F7(Step Reset) |
—|F8(AII Scan) |—> Wave screen hierarchy after executing All Scan
—|F9(Step Scan) |—> Wave screen hierarchy after executing Step Scan
—|F10(Output Log) |
—|F11(Administration) #|—|F12(Quit) *
{F12(Quit) *|
—|F11(Config) I——lSame as A |
— F5(Basic) F—{Same as B |
—|F6(Network) I—lSame as B I
—F7(RS2320)
—|F8(Printer) I—ISame as B I
—|F9(Appearance) I—lSame as B |
— F10(Misc) —]same as B |
—{F11 * |
{F12(Quit) * |
“—F12(Version) —F12(Quit) * |
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File |

Function Key Menu When the Wave Screen Is Displayed
| |

(Home Key)

Comnmon I Step I I I I Calibration I Remote I Configration Version I

5.1.2

51.3

Displays a calibration menu or reads/writes Wave data. <—d

Controls the Wave screen or transfers measured data to the PC. «—4

Configures Wave screen settings and settings for using peripheral devices. <«

Displays the software version and serial number. <

Full Screen Display

* The Wave screen can be displayed in full screen or quad screen.
Full screen displays the Wave screen on the entire screen.

Thlukd] 01 FIZED ITFM il ol W17 1RcA3 A105

Full screen display

Quad Screen Display

» The quad screen displays four steps simultaneously.

» On the Wave screen, three channels, L, M, and R, can be displayed simultaneously for
each step.

* Thus, when the quad screen is used, up to 12 channels can be displayed
simultaneously.

* If a band is specified for each step, all bands can be displayed simultaneously.

* This function is useful for collecting data in design and quality assurance departments.

(1) Screen Display

ARRRAT A0S
L=l )

DAL

Quad screen display

=T
PN |
T
— A HH
T
] = S P 2 g
} =
1
4—
~
-
T
=
—
iy

o
—==

| R
I
1]




(2) Setting the Quad Screen Display
* Press F2 (Common) followed by F8 (Step.All). You can also click the function keys with
the mouse.
» On the Step All screen, move the cursor to the check box of the first step you want to
display on the quad screen under Measure — Quad and press the Space or Enter key.
You can also click the check box with the mouse.
* Press Home key to simultaneously display the four steps from the selected step.

Step Meazure Scan Step Ch. TU. S
Mo, | Cluad | Step | Scan) Wat Hame Pelocde Band 1 2 3
1|4 F||r [ o[rcsievEL FR_|usF | oFF | oFF | OFF
z 4 r r [ o[FOwERGAIN R_|UHF | OFF | OFF | OFF
3 4 & r [ ofacc R | UHF OFF_| OFF | OFF
4 J r r [ o[macE R | UHF OFF | OFF | OFF
s 4 r r [ ondewDTH R | uHF | OFF | OFF | OFF
5 J [ ofa F_|UHF | OFF | OFF | OFfF
7 4 r r [ o[pcsvawR i B el EE NS
8 4 r r | ofFres L | vHFLy | OFF | OFF | OFF
a - r [ o[~BDRIFT R | UHF OFF | OFF | OFF
10 r r | o[GusRDBanD Du_| UHF OFF | OFF_| OFF
11 r [ [FcscHECk F_ | UHF OFF | OFF | oFF
First step # r | F [ of7o7aL wave | i | wHF(Ly | OFF | OFF | OFF
displayed on the 13 | o [ToTaL wavE Tri | VHFtH) | OFF | OFF | OFF
quad screen 14 [ o [ToTaL wavE Ti | UHF | OFF | OFF | OFF
il 15 r [ o [TOTAL wAVE Tri | UHF OFF | OFF | OFF
18 4 /|r = [ ofrceamece R | UHF OFF | OFF | oFF
17 | J [ [accwoLr F_|uHF | OFF | OFF | OFF

The four steps to be displayed on the quad display are indicated with an orange bar.

* The four steps must be consecutive in order for them to be displayed on the quad
screen.
In addition, a step cannot be overlapped in different quad screen displays.
Example) Step No.2--No.3--No.4--No.5
No.4--No.5--No.6--No.7

Not allowed.



5.1.4 Screen Display

(1) Wave Screen Configuration

Measurement name, measured value, and judgement
Displays a red asterisk for NOGO (default setting)

Tuner model name

Measured value and judgement of MB1, MB2, MB3, MB4, and Band
Displays a red asterisk for NOGO (default setting)

LW30 [Model] :04 TEST Wed Sep 21 19:20:49 2005

Step;(L/PLS LEVEL < m— Step No. and name mgé’ Bgm mgi’ o CH:R Band:HF
PP 2.3 —_— T

L e
Spriaint

: Specified|channel

mowoo
w0

i
7

Specified band

F marker i
| | |

/ —
ARC IND bar /
c) /N
/ Y \
7 V\R: marker \\
' \

/

elihe

Waveform >

// .

-H_’L—%

File Common Step Calibration I Remote | Cnnﬁqralionl Version

Outer frame indicates the total judgement for a step
- GO: Green

+ NOGO: Red

+ During tuner power output OFF:  White
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(2) RF Marker Color Display
* The RF marker color is set to yellow by default (selectable), but it changes to blue
(selectable since Ver. 2.2 and later) when it overlaps with the IF marker No. 12 (tuning).

No. 12 marker
(Tuning)

RF marker

* Range over which the RF marker turns blue

Marker No.12 :

(Tuning) / Width:1/5 DIV - - -+ The range over which the RF marker
—p turns blue (value converted

frequency) varies depending on the
sweep width and channel mode as

i Shape of the IF marker

Yellow iBlue i Yellow .
shown in the table below.
hModa Sweep Width |15 Mz 24 MHz 36 MHz
Single +100 kHz +200 kHz +300 kHz
Dual +200 kHz 1400 kHz +600 kHz
Triple +300 kHz +600 kHz +900 kHz

(3) Brightness of the Sweep Waveform
* You can select colors for sweeps A, B, and C to make the waveforms distinguishable.
The figure below indicates the factory default colors.
For the procedure to select the color, refer to section 5.1.7, “Configuration (5)
Appearance.”

SweepA -+ White
/ Sweep B+ - - Light gray (Gray50)
Sweep C - - - Dark gray (Gray30)
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(4) Display Grid Scale
* By default, the grid on the Wave screen is set to 12 divisions horizontal (frequency) and
6 divisions vertical (level).

LW3G0 [Moded] 220 Operation Check ‘Wad Sep 14 19:26:13 2005
T - [ Bandz W (K}

e < 0 dBm when IF ATT is set to
o 30 dB in LOG mode

Level (6 divisions)
A

............... - 10 dB for LOG
- 1 to 64 mV for Lin

7 ranges
1,2,4,8, 16, 32,
T I o e e and 64 mV/div
': b 6th divisio'n (center frequency position for Single mode)
1/12 sweep width (Screen center)

* The vertical (level) scale can be set to 12 divisions. The grid can also be turned OFF.
(Refer to section 5.1.7, “Configuration (5) Appearance g).)

(5) Data Display and Judgement Result Display

a) Data Display
» The specified measured values are displayed on the Judge screen of the Step edit
screen. If the judgement is NOGO, an asterisk is placed before the measured
value, and the characters are displayed in red (by default). This color is selectable.
(Refer to 5.1.7, “Configuration (5) Appearance.”)

et S 1 11001 :36 208

.J;ff Stepi01/PCS LEVEL

A 4

T: 0,44
Py 1,30

-0,
-2,
-4,

Y
=
P
C
5
P
=

+
+
+
+
+

¥ ¥
[N Al ey

C:% -1.0
Sk 3.9

A

If the judgement is NOGO, the
characters are displayed in red
(by default).

e [ cemee a1 L L[ Cabeaien | e | Cesfiiien | Vanies
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b) Changing the Display Mode

* The display mode of the measured data can be changed. Select the display mode as
necessary.

* Press F3 (Step), F7 (Tuner Sweep), F9 (Edit), and F8 (Setting Item) or select the
function keys with a mouse to display the Setting Item display.

» Select the Data Disp check box. Press F8 (Close) to return to the Tuner/Sweep
screen.

* Move the cursor to Data Disp, and press the Space key or click the mouse.
There are four selectable modes.

an «—— Displays all measured values specified on the Judge screen.

OFF <+—— Turns OFF the display.

Judge_Mol-3 <« Displays measurements No. 1 to 3 specified on the Judge screen.
b «—— Displays the top three measurements of each channel specified on

the Judge screen.

<Display example> Judge screen
Jucige
displayert 136t to OFF. T
\ aStep L MR Focle Marne AWE
| g () | | et [T
Judge Not1-3 | |l 2| = Wy (| o | W WT M i
8 ot Tl (ML WT_F i
4 e e | DofkHz P-FK |
ON sl e ?? Level P [
,E/r' || | I Lesel C 1_
/ 7 (]| 5 i
MAXS Il Il P-C i
| T Il Leel P-3 i
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The data of Judge No. 1 is displayed.

The data of Judge No. 2 is not displayed.
The data of Judge No. 3 is not displayed.

Step:01/PCS LEVEL

The data of Judge No. 1 is not displayed.
The data of Judge No. 2 is displayed.

The data of Judge No. 3 is not displayed.

The data of Judge No. 1 is not displayed.
The data of Judge No. 2 is not displayed.

The data of Judge No. 3 is displayed.

MB3:
HBd

OmA
(imA

WT_Ly%31,38

MT_Mi%10,.49

CH:Triple }AHF

i'l.-'T R 23.39 I

L

=N |

\ //’

N

When set to Judge No.1-3

The data of Judge No. 1 is displayed. The data of Judge No. 2 is displayed. IThe data of Judge No. 3 is displayed.
The data of Judge No. 4 is displayed. The data of Judge No. 4 is displayed. IThe data of Judge No. 4 is displayed.
The data of Judge No. 5 is displayed. The data of Judge No. 5 is displayed. IThe data of Judge No. 5 is displayed.
Step;01/PCS LEWEL MBL: | OmA ME3:  OmA CHiTriple and: UHF
i MB4:  OmA
YTy 10,45 VT 23,38 |
P-PK: 2,63 P-PE: 3,03
Pk 2.0 Puk 2.4
/ \ /
7 \ 7 \ P \
/ \ 5]
|1 B \ d \_
[l -

When set to MAXx3
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(6) Turning the Waveform Display ON/OFF

* If measurement is necessary but monitoring is not, the waveform display can be turned
OFF.
(Example: Power gain is measured during PCS/IMAGE measurement, but waveform is
not required.)

* Press F3 (Step), F7 (Tuner Sweep), F9 (Edit), and F8 (Setting Iltem) or select the
function keys with a mouse to display the Setting Item display.

* Select the Wave Disp check box. Press F8 (Close) to return to the Tuner/Sweep screen.

* Move the cursor to Wave Disp, and press the Space key or click the mouse.

Selection item
‘Wave OFFe—— Hides the waveform display.

Wayve [N €——— Shows the waveform.

Stepi16/PCS/ TMAGE MEL:  OmAl MB3:  Omf CH:R Band:UHF
MB2:  87mA MB4:  Omf

YT 23,36
P: -

Cr 15 Required
| S: -3.8 /

F.Gt 40,5 /I/Vw . K
_ﬂ—"f’f .':l.

Not|required I ,V i \\\\

ZANR

,,f*“// % ‘7'“/ \ .

A [Py Mt [, [~

When set to Wave_ON

Stepy16/PCS/ HAGE MEL: OnA MEZ: Omd CH:R Band:UHF
HED: E7nA MB4:  Owh
VT: 23,37
P 22 | Theldata display|remaips ON.
| 51 -2.8 y4
P.G: 40.5 A
/
I .

| 1 3
Waveform|displaly turn if'C!FF_ i \ ﬁ

|+ 3,4‘}// \ \\«‘

L . Bl s =S
When set to Wave OFF
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5.1.5 Calibration (F9)

» Contains menus for the calibration of various measurements and waveform memory
functions.

Calibration (Home — F9 (Calibration)) Function Menu

File® | Common |  Step | Linearcal | vswR | PG.Cal | MNF.ENR | RFLevel Wave Memory | | | |

Linear Cal 1
See section 4.5.5 (2), “Linear Cal.”
VSWR (see section 7.1, “WVSWR Calibration.”)
P.G. Cal (see section 7.2, “Power Gain Calibration.”)
N.F. ENR (see section 7.3, “NF ENR Calibration.”) v
RF Level (see section 7.4, “RF Level Setting.”) ¢
Wave Memory (see section 7.5, “Wave Memory Setting.’

5.1.6 Remote (F10)
* The remote control function is assigned to this function key.

Remote (Home — F10 (Remote)) Function Menu

File I Common I Step I I Step Inc. I Step Dec. I Step Reset All Scan Step Scan Output Log | Adwministration it

Increments the step number on the Wave screen.
Decrements the step number on the Wave screen.

Resets the step number on the Wave screen to 1.

Scans all step numbers whose Scan check box is selected. ¢

Executes the scan operation by checking the data at each step
whose Scan check box is selected.

v
Outputs measured data when Trigger of Output All Scan Log is
set to Manual.

A 4
Sets the operation restriction of the function. (Ver. 2.1 and later)

(1) Step Inc.
Increments the step number on the Waveform screen. (This is equivalent to the STEP
INC button on the LW 360-01.)

(2) Step Dec.
Decrements the step number on the Wave screen. (This is equivalent to the STEP DEC
button on the LW 360-01.)

(3) Step Reset
Resets the step number on the Wave screen to 1. (This is equivalent to the RESET
button on the LW 360-01.)

(4) All Scan
Automatically scans all step numbers whose Scan check box is selected.
(This is equivalent to the ALL SCAN button on the LW 360-01.)
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(5) Step Scan
Executes the scan operation by checking the data at each step whose Scan check box is
selected.
Setting the Conditions of the Output All Scan Log that can be used

All Scan&Step Al
All Scan&Step NG
Step All

Step NG

WD et 73 Oporaion Chach. 1

“ALLSCAN executing...” is displayed.
The waveform is not displayed when step scan is
being executed.

i [ e | ww | TSN (T T T T e 1

Press the Space or Enter key to advance the step.

l

LWED [antef) 90 THID TTM Tom Sep 29 a2 20

The scan result is displayed after all steps are completed.

(6) Output Log
Outputs the both measured data of the scan and the present step when this key is
pressed.
(When the trigger of F10 (Misc) Output All Scan Log is set to manual)

(7) Administration (Ver. 2.1 and later)
Set the operation restriction of the function.
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5.1.7 Configuration (F11)

» Configures Wave screen settings and settings for using peripheral devices.

Configuration (Home — F11 (Configuration)) Function Menu

File | Comnmon I Step I I Basic I HNetwork | RS232C I Printer I Appearantel Misc I OK Cancel

Enables/Disables the network function. l
Specifies various network settings.

Sets data output using RS232C.
Sets the printer.

v

Sets the width and color of lines as well as the size and
color of characters on the Wave screen.

v
Sets how to output the data and the output destination.

A 4
Confirms the settings entered in the Configuration menu.

A 4
Cancels the settings entered in the Configuration menu.

(1) Basic (F5)
Sets the date and time.

Sets whether to use the LW 360 by connecting to a PC or by itself.
(Refer to section 9.3.1, “Enabling/Disabling the Network Function.”)

Basic Conﬂguration" Jaﬂ ]
Metwork [ A se w otancd-alone ] FE-'I::l
Current Date and Time Iﬁ IlSepi IIW’W W l_ r‘|'13.|"
Malify Date and Time [ 2005 ([Ben____ |i[1a[13 [Tz : E] .
Date Format ‘*LI -&'.FII’ .
Pl
usage
Ok [F11]: Save & Quit -._IL""I .
Cancel [F12] : Quit "WITHOUT Sawving JUI .
2.
Select the month.
Sep.
Set the date and time.
Cct.
- To enter the year and time, select them with the cursor or iy
mouse, and directly type the value on the keyboard. fir

(2) Network (F6)

Sets DHCP, IP address, network address (subnet mask), gateway address, host name,

and work group. (Refer to section 9.3.2, “Setting the Network.”

(3) RS232C (F7)
Sets the baud rate, character bits, stop bit, and parity bit of the RS232C.
(Refer to section 10.2.3, “Setting the Communication Specifications.”)

(4) Printer (F8)
Sets the printer settings. (Refer to section 8.1.3, “Settings.”)
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(5) Appearance (F9)
Sets the background color, the width and color of waveforms, and the size and color of
the measured data on the Wave screen.

a) Setting ltems Color type
Background: Wave screen background Tohite
Wave Line A: Waveform of sweep A ?,'i:f';ray
Wave Line B: Waveform of sweep B 3:::;§
Wave Line C: Waveform of sweep C ?TD
Wave Memory A: Waveform of sweep A in memory rect
Wave Memory B: Waveform of sweep B in memory o
Wave Memory C: Waveform of sweep C in memory ;‘:Zﬁ
Grid Line L
RF Marker: RF Marker (Vertical line marker) orange
RF Marker (Tuning) (Ver. 2.2 and later): RF Tuning Marker (Vertical line marker) e
IF Marker: IF Marker (Triangle marker) e
Pk —ndB Marker (Ver. 2.2 and later): RF Tuning Marker (Transverse triangle marker) :kvz'u'ﬂ
AGC V Marker (Ver. 2.2 and later): AGC V Marker (Lozenge marker) magenta
ARC Indicator Bar: ARC bar graph i
Judge Line E:iam
Judge Indicator: Judgement bar graph el

AquUaMarine
Judge Indicator Upper Line: Upper line of the judgement bar graph khaki
Judge Indicator Lower Line: Lower line of the judgement bar graph i
String: Character string data on the Wave screen =2
Remote Controller Parameter: VR1, 2, 3 and ENC 1, 2, 3 of the LW 360-01 e

oo
Grid Division: Number of grids in vertical direction shartreuss

a) ff\l)o)rm:oi:r:rme NGCC)D\or \% ( SSe)

Background \ | Eack b) Se|eCt the CO|OF at NOI‘ma|

Warve Line & ‘White ite 1

e p—— p—= | c) Select the color for NG judgement.

‘Wave Line C gray30 Fay30 1

Warve Memory A SkyBlug2 1 d) SeleCt the thICkneSS Of a I|ne

Wave Memory B SkyBluea | (Three settings or five settings: 1 <2<3<4<5)

Waree Memnary C SkyBlued 1

S e | e) Select the size.

S T M (Three settings: 1 < 2 < 3, Small < Middle <

RF Marker{Tuning ) SkyBlue3 La rge) i .

e p— | Character size comparison

Pk-ndB Marker cyan 1 lz . u

AGC W Marker ‘White 1 I2 HEl: MB]— L] MB l u

ARC Inclicator Bar aguamarined 1 Sma” Mlddle Large

Judge Line Feend 3

o Zk,mue ; f) Turn the display ON/OFF when VR 1,2 ,3 and

Judge Indicator Upper Ling orchicl rchicl 3 ENC 1’ 2’ 3 (See SeCtion 632! “SettingS”) Of the

Judge Indicator Lower Line magenta agenta | LW 360 -01 (PARAMETER REMOTE) are

. . . configured.

String ‘White: IMldd\e

2::; ket ;:“—; ) g) Select the number of grid lines in vertical direction.

ot J g (Three settings are available: 0 for none, 6 for 6
i _ grid lines, and 12 for 12 grid lines.)

QK [F1]: Save & Quit
Cancel [F2] : Quit WITHOUT Saving
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(6) Misc (Miscellaneous) (F10)
Specifies settings concerning step operation, All Scan, and hard copy.

(a ) Miscellaneous .
Step Control I)
Enakle Cyclic Step Increment OFF ii)
Erakile NG-Stap in Maruel Step OFF / V)
Enatle NG-5top in All Scan OFF 4— |||)
Wavetorm Display Mode Measure End Cycle \ . Al Scan f Step A
(b) iv) Al Scan & Step NG
Output Al Scan Log * - Step A”
Condition Al Scan Al VI)
Trigiger Auta 4/ Gtep MG
Memory Card oM — Vii) Al Scan Al
Retwork Shared Foldsr aM | —
RS232C | V|||) Al Scan MG
© \ ix) &)l Soan Short Form
Screen Capture B San Simori Fumn & T Cui
Screen Capture Output Wemory Card ——— X) Slnglﬂ Step

Al Scan Al & Judoe
Al Gean MG & Judge

( ) Output File Contral

All Scan Log Serial Mo. OFF Xi)
Al Gean Log File Name Date & Time .
Xii)
File Mame sCanlo_
Sereen Capture File hame Auto Increment Digit B
Xiii)
File Name [s5 + 0

(a) Step Control
i) Enable Cyclic Step Increment
ON: This function repeats from the first step when the enabled steps are finished.
OFF: Stops at the last enabled step.

i) Enable NG-Stop in Manual Step
ON: This function stops the operation from continuing to the next step when the
measurement result is NOGO. If this happens, a message as shown in the
following figure is displayed.
OFF: Continues the operation to the next step when the measurement result is
NOGO.

LW [Meodel] 1 Operution Check. Tue o 21 10252 7008

L4
FT)
i

[ Step increment is nol permitted. ]

| commm [ ww ] [ buw | wwwen | e | pewier r— .

iii) Enable NG-Stop in All Scan
ON: Aborts the All Scan operation when the judgement result of a step is NG.
OFF: Executes the All Scan operation till the end regardless of the judgement result.




iv) Waveform Display Mode (Ver 2.1 and later)
Measure End Cycle: A waveform is displayed when all sweeps (L, M, and R)
are completed.
Sweep Cycle: A waveform is displayed when a sweep of each L, M and
R is completed.

(b) Output All Scan Log
v) Condition
Sets the data output format.
(For details on each item, refer to section 10.3.1, “Output Data Types.”)
vi) Trigger
Manual: Outputs the data manually. This is specified when using Step Scan.
Auto: Outputs the data automatically after the All Scan operation is completed.
(Only the title is output if the output data type is Step All, Step NG or Single Step.)
vii) Memory Card
ON: Enables the use of the CF card.
OFF: Disables the use of the CF card.
viii) Network Shared Folder
ON: Enables the network shared folder when connecting a PC to the LW 360.
OFF: Disables the network shared folder when not connecting a PC to the LW 360.
ix) RS232C
ON: Enables the RS-232C for outputting data.
OFF: Disables the RS-232C.

(c) Screen Capture

x) Screen Capture Output

Memory Card: Outputs the hard copy file to the CF card.

Network Shared Folder: Outputs the hard copy file to the network shared folder
of a PC.

Printer: Prints the hard copy on a printer.

(d) Output File Control (Ver. 2.2 and later)

xi) All Scan Log Serial No.
Set the display method of the serial number of a tuner displayed in All Scan output data.
OFF: Not displayed
Fixed: A fixed name is displayed.
Auto Increment: A fixed name and a number are displayed.

xii) All Scan Log File Name
Set the output file name of All Scan data.
Auto Increment: A fixed name and a number are displayed.
Data & Time: Becomes a fixed name and date.
Fixed: Becomes a fixed name.

xiii) All Capture File Name
Set the output file name of a hard copy.
Auto Increment: A fixed name and a number are displayed.
Data & Time: Becomes a fixed name and date.
Fixed: Becomes a fixed name.
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5.1.8 Version (F12)

Press Home followed by F12 (Version) to display the current firmware version and serial
number.
(If a special-order function is added, S.O.No. is displayed.)

Saftware Wersion Display

LW3E0 DIGITAL TUMNER MEASURIMNG SYSTEM

[ Wersiorn |

18.
[ Serial Mo, ]

SE00003
[5.0, Mo, ]

LEADER Electronica Corporation Japan

5.2 File Edit Screen
5.2.1 Managing the Files

* This screen is used to manage the tuner model, channel name table, PLL table, item
table, Wave Form (Ver. 2.1 and later), and System Data (Ver. 2.1 and later) files.

* The basic file operation is the same for the six files above.

* The files can be saved and loaded from the LW 360 or memory card.

* Press F1 (File) followed by F9 (Edit) to display the file operation function menu.

(1) Loading Files
a) Loading from the LW 360

[Step 1] Select the number of the file to be loaded using the cursor or mouse.

[Step 2] Press F1 (Read).

LW [Medel] 411 FDED ITEM hal i Sep 16 0927:39 7005

==
P . T e P )

e — «—— When the loading operation is
complete, the file name is
displayed in the file name box.

Step 1

I T T [ | T |
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b) Loading from the Memory Card
[Step 1] Insert a memory card into the LW 360.

[Step 2] Press F10 (Reload_CF) to detect the memory card.
If Directory is set to /memorycard/, the card is already detected.
If you inserted the memory card on the Wave, Common, or Step screen, the
memory card is automatically detected when switching to the File screen.
Thus, the steps above are not necessary.

[Step 3] Select the directory.
* Use the mouse or the Tab key and up and down keys to move the cursor to
the desired directory.
* Press F1 (Read) to select the directory. The files in the directory are
displayed.

[Step 4] Move the cursor to the desired file, and press F1 (Read).

L3S [Moded] $1_FDED (TEM full Fri Sep 16 11202 2005 L3S [Moded] $1_FDED (TEM full Fri Sep 16 112933 2005
T

ﬁﬁﬁﬁﬁﬁﬁﬁ |
S ——— - [ = (=T =
T | mrr— il e
Step 2
List of files in the directory
Bead | wetw | bmpetan | wpethn | bede | tew | e | | _wwiew | memater | Bead | wets | bmpetan | wpethn | bl | tew | e | | _wwiew | memater |
e E— .
e — e - —— When the loading operation is complete, the
5 file name is displayed in the file name box.
Selected I
directory : Step 4 ;
Afterstep3 |

Bead | wets | tmpethd | et | bwels | dew | e | | wiww | memaer |
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(2) Saving Files
a) Creating Files
Saving to the LW 360

[Step 1] Select the number of the file to be saved using the cursor or mouse.

[Step 2] Press F2 (Write) to display a confirmation screen. Check the information,
and press OK.

The file name is set to the name of the current loaded file.

Renaming the file

[Step 3] Press F7 (Rename) to display a screen for entering a new file name.
Enter the file name from the keyboard, and press OK.

LG ukodel] 11 FDOED ITEM fell

i Sop 16 092739 T0es LW [ukodui] 1 FDED ITEM 9ub ¥ Sop 16 GO 2N 1o
= o
P T S o e £ i Ty S B P bt
1 o T om.
—— [ r F .
] =T I ] ] [T I 1 [= =3 )
T s .
o  —
o
s o
e
or
oo
3
4

-

P =TV =TT [ ST ™ R =T 1 3 = I T

LWIED [ukadel] 42 FOEE ITEM fub

e Sop UG ND0GE Toes
T
mmmmmmmm
T = | | |'Tj::%“_ Ilm:: I : . = vk T v

 File to be Step 3 |
: renamed ¢ Renamed file
; o :
»»»»»»»» P - _ E - ——

B I T T T | T miew | eir | T S | T T T T I | | T T
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b) Saving to the Memory Card

[Step 1] Insert a memory card into the LW 360.
(Have the memory card formatted on your PC in advance.)

[Step 2] Press F10 (Reload_CF) to detect the CF card.
If Directory is set to /memorycard/, the card is already detected.
If you inserted the memory card on the Wave, Common, or Step screen, the
memory card is automatically detected when switching to the File screen.
Thus, the steps above are not necessary.

Creating a Directory on the Memory Card

[Step 3] Press F6 (New) to display a directory name entry screen.
Enter the directory name, and press OK.

[Step 4] Move the cursor to the directory you created, and press F1 (Read).

[Step 5] Select the number of the memory card on which to create the file using the
cursor or mouse.

[Step 6] Press F2 (Write) to display a confirmation screen. Check the information,
and press OK.

Renaming the file

[Step 7] Press F7 (Rename) to display a screen for entering a new file name.
Enter the file name from the keyboard, and press OK.

LW [Wiscef] 19 FDED (TEM Tue Sop 13 17 00E 7005 LW [Wisciet] 1 Opseration Check: T o 15 190001238 1S

il L“";'/ Step_2. /memorycard/ S o
v ] [= | Drsitors :I s I Cute

F 5 ot - Step3

)

"\ = o= e

CF card .
New directory name
Beat | wete | Gpetd | tepeds |  Geie | Wew | e | e | I ok | cowm | 1 (| I I |
LWOES [Woclel) A2 tet] T W S 1 24550048 7005 LW [Mocdel) 7 feut] W S 1 FA:51:08 S
v, SR p———
[ e [ S
[ Crores | :I = I e | —1
Step 4
Contents in the created directory

T e T T T = T T =T : R N T T T | | | |
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o S 22 0812 2005

"
T e e TR

LS ki 82 et i S 22 01198 20015
e B P )|
et P o
Crmry [
e 1 = Gr
e ot 1 Fro s T
H 5 Moo S
50
=
&
s
£
£
"
"
o o e et
=7 = J— moar
Step 6

LIS ke B2 sl

Thus S 22 080112 2005

Pt i

o
2 G Cowet mara

P g e Ml Pl () I
trmiy [
]
Ent
T

er the new file na

Pt i
= £
(o1 Fueks o e TR
.
o Foeen e e mma
o
"
2 G Cowet mara
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(3) Moving Files Collectively (Import All)
This function collectively moves files from the memory card to the flash memory in the
LW 360.
This operation is possible only for tuner model and channel name table files.

[Step 1] Insert a memory card into the LW 360.

[Step 2] Press F10 (Reload_CF) to detect the memory card.
If Directory is set to /memorycard/, the card is already detected.
If you inserted the memory card on the Wave, Common, or Step screen, the
memory card is automatically detected when switching to the File screen.
Thus, the steps above are not necessary.

[Step 3] Select the directory.
» Use the mouse or the Tab key and up and down keys to move the cursor to
the desired directory.
* Press F1 (Read) to select the directory. The files in the directory are
displayed.

[Step 4] Press F4 (Import All) to display a confirmation screen.
Press OK to move the files.

Confirmation window

It

Dataimport * (External Memory =» Internal Memory)

OK ! Carcel

LS [Model] 13 FESED ITEM Rl Tue Sep 13 17712133 20055 LS [Model] 13 FESED ITEM Rl Tue Sep 13 17:10:27 2005

o St o it

i e e ) CUI’I:_ent dlrectory P B e e oy

( hhhhh T -

Step 3

Memory card LW 360 Step 4

LI S Y T T R | | T LI S YN O T R | | e | mesicr |

Before importing After importing
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(4) Moving Files Collectively (Export All)

This function collectively moves files from the flash memory in the LW 360 to the memory

card.

This operation is possible only for tuner model and channel name table files.

[Step 1]
[Step 2]

[Step 3] Select the directory.

Insert a memory card into the LW 360.
Press F10 (Reload_CF) to detect the memory card.

» Use the mouse or the Tab key and up and down keys to move the cursor to

the desired directory.

* Press F1 (Read) to select the directory. The files in the directory are

displayed.
[Step 4]

LWIED [usdel] 13 FOED ITEM hl Tuss Sep 13 1 7002 2005

Press F3 (Export All) to display a confirmation screen.
Press OK to move the files.

Confirmation window

Export

Data export? (External Memary <= Internal Memory)

aK I Cancel

memmesmes ] Gurrent directo
e ent ry

fa———

- ] ]

e 1

7

FEEEEEEE

Step 3

Memory card

Before exporting

(5) Copying Files

After exporting

Files are copied by loading the files and writing them.
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(6) Deleting Files
a) Deleting Files on the LW 360

[Step 1] Select the number of the file to be deleted using the cursor or mouse.

[Step 2] Press F5 (Delete). Confirm the displayed information, and press OK.

LS o] B3 testi

Thes Sep 22 1003011 20055

T T b P |

Step 2

Deete

Deletet

[

Canoel

Step 1

T | Commm | e | 1 |

Deleting Files on the Memory Card
[Step 1] Insert a memory card into the LW 360.

[Step 2] Press F10 (Reload_CF) to detect the memory card.

[Step 3] Move the cursor to the desired directory, and press F1 (Read).

[Step 4] Select the number of the file you want to delete, and press F4 (Delete).
Confirm the displayed information, and press OK.

Thes Sep 27 100450 20055

LS o] B3 o1l

Lt |

i

Thes Sep 22 10458 20055

[ ===y

Tanren

.....

.....

FER TR

Bead | e

| T TR T |

[T Bead | Weis | GopeAl | wendd | bels | e | e |

[T
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5.2.2 File Screen Function Key Hierarchy

* Displayed functions vary depending on the selective contents of File Type.

5-24

—{F1(File) |

—|F2(Common) |—> Common screen function key hierarchy

—|F3(Step) |—> Step screen function key hierarchy

{rotean T
—F2(Write) 1F1(0K) :

F2(Cancel)
;F12(Quit) * |}

Fa@por ) —fsame s
—:|F4(Import AlD F—{same as C |:
—|F5(De1ete) I—lSame as C I
—F6(New)
—|F7(Rename) I—W‘
| TRs(Rdic Tabl)  —T—{F10ove Up 1
1 —|F2(Move Down)
: —|F3(Insert)
| — F4(New)
: —{F5(Delete)
1 :|F7(Write)
: —|F8(Close)
Sy (- U NN 2
—|F9(Wind0w) |
{F10(Reload CF) |
|_[F12(Quit) * |

—|F12(Home) * |

...... Ver. 2.2 and later

Only when the file type is set
as follows:

* Tuner Model File

* Channel Table File

* Wave Form File

Only when the file type is set
as follows:
» Channel Table File



File — F9 (Edit) Function Menu

Read | wrte | Expotan | mpotan |

Delete Hew I Rename

Reads the Tuner Model file at the cursor position.

5.2.3 Tuner Model File

* The tuner model file is used to save or load tuner models.

* Up to 20 tuner models can be saved to the flash memory in the LW 360.

» Tuner models can also be saved to an external memory card.

* You can create a directory structure on the memory card.

* On a memory card, 20 tuner models can be saved to each directory.

» The number of directories you can create varies depending on the size of the CF card.

(1) File Type

window | RelosdCF | | ovit |
Go back a level.
(Ver. 2.2 and later)
Reloads the CF card and
updates the file list.
v Returns to the top function key menu.
v Renames the Tuner Model file at the cursor position.
‘L Creates a directory on the CF card.
v Deletes the Tuner Model file at the cursor position.
v Collectively imports the Tuner Model files on the CF card to the flash ROM in the LW 360.
v Collectively exports the Tuner Model files in the flash ROM in the LW 360 to the CF card.
v Writes the Tuner Model file that you are editing at the cursor position.

Select Tuner Model File (*.tmd) using the Space and Enter keys or the mouse.

Turer Model Fils ¢ tmdy <€——— Tuner Model file
Channel Takle Fle (*.cht) <€—— Channel table file
FLL Takle File (* pid) <+——— PLL table
Item Table File (7.itel} <4— User item file
WWave Form File *wfm) <4—— Wave Memory file
ﬂ‘smem Cata File * zys) <€——— System Data file
(2) File Selection
LWIGD 20 pration (heck - Tue Sep 13 14:10:10 2005
Typee Barer Whocel i " el |]
== — -
ectry: [imemeryeied ) [Deeration Cheek
er S |{ o I “I!\ .0 IE| ‘\lm |I??‘3(2‘::
. J | i
a) § :
. J ke =)
b) c)

[ Wele | Enpar Al | lepert &8 | Bedete

Hew | Nename

Wisdawe Feload CF |
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a) Displays the directories in the
memory card.
Press F1 (Read) to move in
the directory.

b) Displays the files in the
directory on the memory card.

c) Displays the files in the flash
memory in the LW 360.

d) Displays the name of the
directory on the memory card
that is currently open.



5.2.4 Channel Table File

* The channel name table of the Sweep/Marker screen of the common screen.

* This file is used to set the marker frequency.

* You can set the channel number, frequency, and band for each country.

* It is convenient to save the file for each country.

* When setting the marker frequency, the frequency is automatically entered if you recall
the required table and specify the channel.

* You can save 32 files to the flash memory in the LW 360. In addition, you can save 32
files in each directory on the memory card. The number of directories that you can
create varies depending on the size of the memory card.

» The data of PLL (from CA1 to CA4) in PLL Table A and PLL (from CB1 to CB4) in PLL
Table B can be set. This is effective only when having selected CH. No. by using
Parameter Remote. (Ver. 2.1 and later)

(1) File Type

« Select Channel Table File (*.cht) using the Space and Enter keys or the mouse.

g 14 B0 2

3

Mot | s | G | wpendd | b | Mew | R | etk =g =TT ||

(2) Creating a New Channel Name Table
You can create and edit a channel name table.

[Step 1]

[Step 2]

[Step 3]

[Step 4]
[Step 5]
[Step 6]

[Step 7]
[Step 8]
[Step 9]

Select Channel Table File (*.cht) for the file type using the Space and Enter
keys or the mouse.

Select the number of the channel name table you want to create using the
Cursor or mouse.

Press F6 (New), enter the file name of the channel name table, and press
OK.

Press F8 (Edit Table).
Press F4 (New) to create a new channel number.

Moves the cursor to Param1 or Param2 after setting the Ch Name, frequency
and Band, and selects the parameter items.
Next, moves the cursor to Data1 or Data2, and sets the data.

Repeat steps 5 and 6 to create the desired number of channels.
Press F7 (Write) to save the table.

Press F8 (Close) to close the window.
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LW [Mode] 1 Operution e

Thes S 15 18:59:25 7008

[ . 1 [ | |
Enter the table name
Step 1 -
= | =
Step 3
[ Comt | 1 | | | |

Ch Name Table Function Menu

Step 4

Read I Write Export All I Impost Al I Delete Mew I Rename Edit Table Windowr I Reload CF I Quit

Edit Table Function Menu

Step 7 Step 8

Move Up I Move Dovm Insert I Mew Delete I Minte I Close I Quit

NAME FREQ BAND
Step 6
Channel Mare Takble el Marne Takle
EHMo HAME FRER(MHe) BAND FreqiMHz) Faram1 Datal Faramz Dataz
WHF(L)
1 | H EEEE ; 103250 §WHF(L) | Cad | 1omaoin |

[ z T THEL) ]
I [ Q000 | WHE(LY |

J

Creates a channel each time
you press the key

Step 5

Charitel Marne Table
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Mame Freci{MHz} Band Param1 Datal Param2 Drata2
3 103250 | vHRL) || cea [ viootomo |
MNo.| Wame | FreatMHey | Band | Pawamt |  Datat | Paamz | a2z [[A
N 5250 VHF(L)  CAd 11001110
2 3 B1250 VHF(L)  Cad 11001110
3 4 B7250 VHF(L)  CAd 11001100
4 5 77250 VHF(L)  Cad 11001110
5 8 BIZS0 VHF(L)  Cad 11001110
B AS 91250 VHF(L) ~ Cad 11001110
7 Acd 87250 YHF(L)  Cad 11001110
VHF(L) 11001010
9 A2 109250 VHF(L)  Cad 11001010
10 a1 115250 VHF(L) ~ Cad 11001010
oA 121250 VHRL) — Céd 11001010 B
12 B 127350 VHFL) ~ Céd 11001010
E 1332350 VHFH)  Céd 11001100
14 D 139250 VHF(H)  Cad 11001100
15 F 145 250 WHFEHY mad 11nninn

* Ver. 2.1 and later




(3) Editing the Channel Name Table

[Method A] Press F1 (Move Up) to move the cursor up (towards a smaller channel
number).

[Method B] Press F2 (Move Down) to move the cursor down (towards a larger
channel number).

VT oo IS -1-3-?-”-% ) "
pi— == | 2 2 N
..... N C e [ owasouwe |
CHNo3 — CHNo.2 CHNo1 — CHNo.2
[Method A] [Method B]
ert A “?(M) —_eann [Method C] Press F3 (Insert) to insert a new channel
|2 ' ' o000 | wHRL) | number before the current channel
e e e ]
a4 |c 555.250 | UHF number
[Method D] Select a channel number, and press F5
Inserted channel number
(Delete).
[Method C] Press F7 (Write) to save the table.
Press F8 (Close) to close the window.

Channel Name Takle Channel Mame Table

CH Mo NAME FREGQ{MHz) BAND CH Mol NAME FREQ(tHz} BAND

- J e Gl J 1 = [ a5 250 | WHF(L)
[; B | 50.000 | MHF(L) | 2 e [ 224.250 | WHF{H)
B ﬂ 224 250 | WHECH) 3 |[c [ a55.250 | UHF
4 |[c [ 855.250 | UHF
Select the channel to be deleted The channel is deleted, and the

subsequent channels move up.

[Method D]

Before deleting After deleting
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5.2.5 PLL Table File

* The PLL table file contains a list of PLL items. Only a single PLL table file can be saved
to the flash memory on the LW 360.

* If you want to save multiple list files, save them to the memory card.
(1) File Type
» Select PLL Table File (*.pld) using the Space and Enter keys or the mouse.

1t e 16 w3y e

(2) Loading a File
a) Loading from the Flash Memory in the LW 360

* Since only one PLL table file can be saved to the flash memory of the LW 360, the
file cannot be loaded using the F1 (Read) key.

b) Loading from a Memory Card
[Step 1] Insert a memory card into the LW 360.
[Step 2] Press F10 (Reload_CF) to detect the memory card.

[Step 3] Select the directory.

* Use the mouse or the Tab key and up and down keys to move the cursor to
the desired directory.

* Press F1 (Read) to select the directory. The files in the directory are
displayed.

[Step 4] Move the cursor to the desired file, and press F1 (Read).

The S 77 110000 7005

Step 3

Bt | wes | I | _etete | vew | e | [ =T 1
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5.2.6 Item Table File

» The item table file stores the step settings that the user configured.
» Saving the common settings among different tuner models is convenient when creating
new tuner models.
(1) File Type
* Select Iltem Table File (*.itd) using the Space and Enter keys or the mouse.

v h-llmunmuu 1 S 15 01 20

(2) Loading a File
a) Loading from the Flash Memory in the LW 360

Since only one item table file can be saved to the flash memory of the LW 360, the file
cannot be loaded using the F1 (Read) key.

b) Loading from a Memory Card
[Step 1] Insert a memory card into the LW 360.
[Step 2] Press F10 (Reload_CF) to detect the memory card.

[Step 3] Select the directory.
* Use the mouse or the Tab key and up and down keys to move the cursor to
the desired directory.
* Press F1 (Read) to select the directory. The files in the directory are
displayed.

[Step 4] Move the cursor to the desired file, and press F1 (Read).

Thus S 72 113385
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5.2.7 Wave Form File (Ver. 2.1 and later)

* Edits the Wave Memory files.
» The CF card can save 40 wave forms per one directory.

5.2.8 System Data File (Ver. 2.1 and later)
* The files save the contents that are set by Config.

(1) Save contents
a) The setting to be saved
* F10 (Misc) Except Output File Control
* F9 (Appearance)
* F8 (Printer)
* F7 (RS232C)

(2) The setting not to be saved

The following data cannot be saved since it is peculiar setting of the LW 360.
* F5 (Basic)

* F (Network)

* F10 (Misc) Output File Control
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5.3 Common Edit Screen

5.3.1 Common screen Function Key Hierarchy

—F1(File)

.. Ver. 2.2 and later

|—> File screen function key hierarchy

—|F2(Common)

—{F3(Step)

—F4(Size)

—|F5(TunerPower)

— F6(PLL)

—|F7(SweepMarker)

— F8(StepAll)

—{Fo(Edit)

—|F11(WaveON)

|—> Step screen function key hierarchy

-|-|Same as D |

..................................................................
——————————————————————————————

'|‘|F9(W1n dow) | When F5 (Tuner Power) is selected D|

-'-rlFlO(Cahbratmn) * |—> Calibration screen function key hierarchy I

ﬂFll(WaveON) |—> Wave display Toggles between WaveON and Wave OFF : :

4l'|F12(Qu1t) * | )

'I'|F8(PLL List) |——|F1(Read) | When F6 (PLL) is selected 1

peresresresrnsrnsrnsrnnrasrans 1

1 - : iE
| —F2(Write) ——{F1(0K) |§ :
| AF2(Cancel) | I
: FF12(Quit) * i

iassssEsEsEsEEEEEEEEEEEEREEES I

: —|F3(Insert) | 1
1 —|F4(Append) | :
: —|F5(Delete) —lSame as E | I
I —-|F8(010se) iF I

: I

: —'I F9(Window) | |

| —{F10(Calibration) * |} 1
S D :

TI ame as I —'1F12(Qu1t) * |: :
' — e o e e e :Il:l:ll:l:ll:l:ll:l. ____________
______________________________ |

-|-|F8(Ch Group) F1(Read) When F7 (Sweep/Marker) |
I Same as F is selected I
|

TlSame as D | :
[ eeeereeeesesessnsensasassnssnensessnssssnssnsonsnnnsnnnenaes T T T T T 1

-|-|F7(C0py Mode) | : yVheT FtB(:tep All) |

: is selecte

—-IFS(Param Remote) I_Isame as F | : :

|

J"'|F1(Read) | |

: 1

-|"|F2(Wr1te) I—lSame as E | | Toggle operation ||

"“'IFS(Insert) | : |

I

—"|F4(Append) | 1

4:'|F5(De1ete) I—lSame as E | 1
I !

—H{F7(Step AlD | "

|
1

—|F10(Calibration) * |—> Calibration screen function key hierarchy

* |—> Wave display Toggles between WaveON and WaveOF

—|F12(Home)

*
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* On the Wave screen, press F2 (Common) or use the mouse to select a function. The
Common edit screen is displayed.

e I e [ P e e T e (R

» Common edit screen function key structure
Moves to the Wave screen. (Ver. 2.2 and later)
A Wave screen is displayed at the focused position. (Ver. 2.2 and later)
Moves to the Calibration screen. (Ver. 2.2 and later). T

File Common Step size | | Tunerower |  PLL | SweepMaker |  stepan | Edt | calibration | waveon | Home

Changes to Edit mode.

v Activates the Step All screen.
Activates the Sweep Marker screen.

v Activates the PLL screen.
v Activates the Tuner Power screen.
v Displays the active screen in full screen.

v Switches to the Step edit screen.

v Switches to the Common edit screen.

Switches to the File edit screen.
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5.3.2 Operations and Settings on the Tuner Power Screen

(1) Selecting the Tuner Power Screen

LD (Mot 15 FDA0 ITEM fell

ek

chkkkkkkikmRRRL
LAaaLAnAAL AR

.ii’i|§|i“”iiiii
HE]
3131313131815 1515 1318131315 -

|

On the Common edit screen, press the F5
(TunerPower) key or click the Tuner Power
function on the screen. The Tuner Power
screen is activated.

Press the F4 (Size) key to display the entire

* The Tuner Power screen is used to enter basic settings according to the power supply
specifications.
*» There are two types of screens, one for PLL tuners and another for VT tuners.

(2) Tuner Power Screen for PLL Tuners

Output
Turn the output ON/OFF.

Turwr Powir

Power On Delay
Set the delay when the
output is turned ON/OFF.

MEl  MEZ  MB3 MBS AGC  AFT

Voltage
Each voltage except TU SW can
be set separately by steps.

Veltoge [ oo] so0| s soaf 40 oof
r r ® ] r a

ord enee d r L g |® 4

Short Sense

Turn ON/OFF the short circuit

sensor of the output pins.

AV

# O Dekoy s of of of of ef e

VT Auto Speed
Set the search speed for VT Auto.

Curent loge
MBIy ME2[Y MBS

el Lower Lpper Love  Liper Lower  Liper

Tuner Set Sensor
Set whether to detect the TU SET
SENSOR signal (ON/OFF).

WHRL) E L

PLL Output Mode

Select the PLL setting mode

to be used.

U u

WHRM} E:] n o

VHEH) 0 0 ]
HF ] ]

Short Sense Time

Set the delay until a short
circuit is detected at the
output pins.

a) Voltage output of TU SW 1, 2, and 3

» The voltage output must be set for each step on

settings are OFF, GND, and ON.

OFF

GND - - - Transistor (open-collector) low level

ON

« + + High impedance

-+ « Specified voltage output
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Current Judge
Set the current judgement values
for each band from MB1 to MB4.

the Step All screen. Available



b) PLL Output Mode

- OFF
* Move the cursor to PLL Output Mode, and press the Space key
or click the mouse to display a selection menu shown on the
right. A&E
« PLL Output Mode: OFF © A+E
A setting for the VT tuner. The PLL setting screen becomes blank. PLL Pattern

* PLL Output Mode: A
Transmits only the data of PLL Table A. The I°C data is fixed 5 bytes. This is used for
general analog tuners, etc. Bus Mode supports I°C, 3 Wire, and CCB systems.

* PLL Output Mode: A&B
Transmits the data of PLL Table A followed by B. Data A and B is continuous without
a stop condition or start condition in between the two. The number of output data
bytes can be set in the range of 2 to 10 bytes. Bus Mode is dedicated to I°C.

* PLL Output Mode: A+B
Transmits two types of data, the data of PLL Table A followed by that of B. This is
used for double-conversion type tuners with two PLL ICs. Bus Mode supports I°C, 3
Wire, and CCB systems.

* PLL Output Mode: PLL_Pattern
Up to 256 bytes of I°C data can be set. This is used for tuners with large setting data
such as a digital tuner with a demodulation IC. Bus Mode supports I1°C and 3 Wire
systems.

(3) Tuner Power Screen for VT Tuners (PLL Output Mode: OFF)

» Set PLL Output Mode to OFF to enable TUNER POWER settings of VT tuners. In this
case, MB3 and MB4 specified for PLL tuners cannot be used. Instead, BL and BM for
the BAND switch are enabled. Pin 17 of the TUNER POWER connector on the rear
panel is shared between BL and MB3; pin 18 is shared between BM and MB4. The
output switches with the PLL Output Mode setting.

* The Tuner Power screen for VT tuners displays Current Judge only for MB1 and MB2
as shown below. Band current judgement and Band Select are added to the screen.
The other setup is the same as PLL tuner.

Turer Power
Turer Power
MBI MB2 MBI MB4 AGC  AFT TWUES:‘/ VIL wTU

Woltage [M] [ oof soof seaf v2s[ a0 23] 120] ooof om0
Output r r r o |m o |m r
FPonbelyms] [ 0] 0] of of of of o a
Short Sense wl [ r g [ d] [ r

PLL Qutput Mode
Short Senze Timelms] T Auto Speed Tuner Set Sensar
s — o]

Current Judge
Band[mA] I Band Select
Current judgement settings i | || Output state setting of
for different bands. The =g | | e each band selection pin.
measured value and — — Select MB1 (ON), OFF, or
judgement are shown at ] | —— GND. The voltage output
the top section of the Wave o e e e [ is the same as TU SW.
screen for each band. ol ol esswersnesmae s Refer to 5.3.3 (1) a).
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(4) Power Supply Output ON/OFF Timing Chart

Set to low level Set to high level
TU SET SENSOR s High level
(Setting: ON)
Y Low level
ON
tdmax - tdmin _
Voltage output 1 tdmax - tdmin OFF
, tdmin <4Pra—Ppi / i
| . < tdmax - tdmin
' tdmin :4p:€t—
] ON
|
Voltage output n OFF
< > < »: tdmax
tdmax
Inrush current ——-» +10% : Short detected
Short sensing current \ Spatited gurent - e
: ON
orets
Current for voltage output 1 OFF
[Applies also to output n ] i4— Start short sensing
Short Sense: ON
PROTECTOR OFF signal
REMOTE connector
Matrix SW S54
Press the PROTECTOR OFF switch ——»
(LW360-01 REMOTE CONTROLLER)
Power On Delay: Set the delay in the range of td min to max for each voltage.
Short Sense: ON (Short sensing is disabled when OFF is selected.)
Short Sense Time Lag: ts setting (time until the inrush current subsides)
Tuner Set Sensor: ON (If set to OFF, the output is delivered constantly regardless

of the Tuner Set Sensor signal.)

* A short circuit is sensed at +10% or greater of the specified current for each voltage

output.
» The REMOTE connector matrix switch can be used in place of a Tuner Set Sensor
signal.
S55: TU PWR START -+ Corresponds to low level
S56: TU PWR RESET -+ Corresponds to high level
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5.3.3 PLL Table

(1) Selecting the PLL Table Screen

e * ON the Common edit screen, press the
F6 (PLL) key or click the PLL function on
the screen. The PLL screen is activated.
Press the F4 (Size) key to display the
entire window.

* The following types of PLL Table
screens are available.
PLL (A)  (Bus Mode:I*C,3Wire,CCB)
PLL (A&B) (Bus Mode: I°C)
PLL (A+B) (Bus Mode: I°C,3Wire,CCB)

i [ come ™ o Totvrs | AL | ettt | et - 1

+ Set the PLL screen according to the
specifications of the tuner to be used.

(2) Bus Mode I°C
a) Bus Mode Setting
* Move the cursor to Bus Mode at the top center of the PLL screen, press the Space

key to select it, and press the Enter key. You can also click the Bus Mode button with
the mouse.

b) Screen Configuration (1°C) of PLL (A)

IC Name Bus Mode Freq Calc
Enter the PLL IC name. Select Bus Mode. Set the auto calculation of Divider 1 and 2.

FLL(A)

PLL Table & \4
‘Write Data Format Fred Calc
1 [cdoiress 27 [a |25 [a4 [az [mar [Meaz [Re Freg = {RF_Ref + Turing_IF}/ Resal
1 o] o] of of of 1] o ack Ho.1 IF 5 0.000 MHz HTAL Freq 0.01 MHz = %
ol ‘DIVIdEI"I b Resolution Freg 62500 KHz = (IR &P Ref. Divic! 1 =R
0 [nra [M13 [m12 [n1 W10 [N N AcK Unlock Freq = 1000 MHz Prescaler 1 =P
3 [Divider2
e ——————————
‘ M7 WM& |MS M4 M3 (M2 N1 ND ACK Lock Wait Wms WTB = W W
4 [Cartral T [cF [12 [m [ [Rs4 [RsE [0 -
Fepeat Mod Siuven ACK Check  OFF
[ 1] o] o] 1] 1] 1] 0 ack E e # . N
Pulse Width 3 Interval Count 0 Sweep
Band Data f— -
S’:n:}sw BSE Bsc; BSE BS; Bsz Bsi 5510 ESE: T iaC,_Data
VHF(M) i ] i i i 1 7 ] Lack Bit [ Check Bit 7 ADBit 0 Eit Murn 3
VHF(H} of of of af af af 1] o Fizad! Format
UHF oo oo o ol o 1 [Address a7 6 [#5 [ad [az [mat [maz [rew
tf 1] o of of of 1] 1 ack
A 2 [Status c A [a [a
of of of af of of of o
Common Control
. Set the data
Write Data Format Read Data Format t L dit
. ransmission conaitions.
Set the write data format of Set the read data format of
2 2
I“C. I“C.
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c) Write Data Format
« Set the write data of the I1°C data. The address, Control, and Band SW bytes can be

set individually in the step settings.

Can be set Write Mode
Address Fixed to 0

Set the address byte
‘Write Data Format !

/

N I P O T L 7
[ o of of o 1f o pck

P

Divider1, 2

y!

Set the divider bytes. eloviert | ®| [ [ [ [ | T
NO to N14 are automatically < I (TN K TR TN CEE
calculgted using the Freq Calc R WW%WW%FE e

equation. 4cortre [t [cP 12 [ [m [Rsa[RSE [05
[ [ of of 1] 1 1] o ack

/Band Date

Control Bancl 5 B57 BS6 B5S BS54 B5S3 B52 BS1 BSO

WHR(L) l_l_l_l_l_l_l_l_

Set the control byte YHF(M} o of o o] 1] o 1

WHF{H? [ of o o o of 1] o

=)

UHF I_I_I_I_I_I_DI_DI_

Band Data
Set the band switch bytes. Four different bands can be specified.
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d) Freq Calc
* Set the auto calculating formula of the PLL IC programmable divider. The

programmable divider is set to the frequency specified by the RF Ref Marker
according to this auto calculation.

Freq
Select the formula.
\Freq Cale
No.1 IF Freq = {RF_Fef + Turing_IF) / Fesal
Enter the first IF frequency of a > Mo IF =] 0.000 hHz RTéLFreq | 001 MHz=x%
double-conversion type tuner. E*T""::‘E” Freq_’%:::“mw EEf'D‘;‘d lil E
0 to 2000 MHz at 1 kHz steps. nT o i isek o) 7y -
Resolution Freq Unlock Freq X'TAL Freq, Ref.Divid, Prescaler
Set the frequency steps. Unlock frequency Performs auto calculation of the
0.001 to 1000 kHz at 1 when PLL TU Mode resolution frequency. Set the
kHz steps is Band. frequency and division ratio of the
0 to 1200 MHz at 1 crystal. If you know the resolution
MHz steps frequency, there is no need to set
them. If you directly set the Resolution
frequency, the data such as X’TAL
Freq is reset.

* Move the cursor to the Freq formula, and press the Space key or click the mouse to display a
menu shown below. OFF and Control are available in addition to the four formulas.

(RF_Fief + Turing_IF  Fizsal |[«—— For tuners with one PLL IC

(RF_Fef + Mo.1_IFyJ/ Resol <= For the first local oscillation frequency of double-conversion type tuners
fMo.1_IF - Tuning_IF3/ Fesol ««—— For the second local oscillation frequency lower type of
(Mo, _IF + Tuning_IF) f Resol double-conversion type tuners
OFF \ For the second local oscillation frequency upper type of
[:nntr;\ double-conversion type tuners

\ When not using the divider settings. Divider 1 and 2 are disabled,

and 3 bytes are sent.

When setting the values manually without using the auto calculation of Divider 1 and 2.
Be sure to set the value for each step.

* Unlock frequency is fixed to the frequency in which all the bits are when in the
frequency calculation.
Example) When Resolution Freq = 31.25 kHz, 15 bits, and Tuning IF = 45.75 MHz
fmax = Resolution Freq X 32767 - Tuning IF
= 31.25 X10E3 X 32767 - 45.75X10E6 = 978.219MHz
* XTAL Freq - - - The frequency of the Ref CLK crystal of the PLL IC. 0.01 to 9.99 MHz
at 10 kHz steps.
* Ref.Divid «+ -+ + The division ratio of the Ref CLK crystal of the PLL IC. 1 to 9999
* Prescaler - -+ - The division ratio of the prescaler for the main counter of the PLL IC.
1t0 99
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e) Common Control

Lock Wait
Set the wait time to PLL lock.
0 to 999 MHz at 1 ms steps.

VTB
Set the VTB output for CH.Cont.
2810 33Vin 0.1V steps.

Repeat Mode

Set the data transmission

mode.

Common Contral
Lock Wait 150 M5

p— Fepeat Mode

Fulze Width

Pulse Width

Set the pulse width of the
transmitted data.

Sweep ACK Check
/ Interval Count

L

320 W

D Sweep

ACK Check
Turn ON/OFF the ACK bit

check function of I°C data.

* Repeat Mode - -

Single

Sweep

Ivteryal

* Pulse Width - -

* ACK Check - -

Interval Count

Set the transmission
interval when Repeat Mode
is set to Interval. 1 to 255
sweeps.

« Select the timing for sending the PLL control signal. Three modes

are available: Single, Sweep, and Interval. Move the cursor to
Repeat Mode, and press the Space key or click the mouse.

<+—— Send the signal only when switching the step
<+—— Send the signal each time the channel is swept
<+—— Send the signal every Interval Count of sweeps

- Set the coefficient for varying the pulse width of the transmitted data.

Set the smallest possible value that the PLL IC responds.

Pulse width per clock
40+9.8Xn (us)

n: 0 to 255

The formula is different if PLL Pattern is used.

1.4Xn(us)

n:0 to 255

- This function stops sending the PLL control signal when the ACK bit

data is set to high when Bus Mode is set to I°C data.
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f) Read Data, Read Format

Lock Mode Lock Bit, Check Bit, A/D Bit, Bit Num
Set the lock signal receive mode. Set the received data bit assignments.
Fiead Data
Lok hode I2C_Data | v
Lock Bit| & CheskBit| 7 aDEt] 0 Bithum| 3
[Mead Tormat
1[oddress [A7 |46 [45 [A4 43 |MAT [MA2 [RAW
[ 1] 1] of of of o 1] 1 ack
2 [status c[c T [ T Ta&T=aT &
[ of o of o of o of o

A

Read Format
The address is synchronized with Write Data format, and the lowest bit is 1. When

the receive data bits are assigned, the data is displayed in Status.

* Lock Mode « - - Select the lock signal receive mode. Move the cursor to Lock Mode,
and press the Space key or click the mouse.

Discard the lock signal. Start the sweep after waiting the

/ Lock Wait time.
OFF

[2C_Data fe— Start the sweep even within the Lock Wait time on a Lock Bit
signal if Bus Mode is set to I°C.

Lock_Fin

Start the sweep even within the Lock Wait time when a Lock
signal (low level) is input from the tuner to pin 12 of the Tuner
Power connector if Bus mode is 3 Wire.

* Lock Bit, Check Bit, A/D Bit, Bit Num
If Lock Mode is set to I°C, assign the receive data bits. Bits are displays as follows:
Lock Bit: L, Check Bit : C, A/D Bit, Bit Num : A. Set each bit according to the
specifications of the PLL IC.
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(3) Bus Mode 3Wire
a) Bus Mode Setting
» Move the cursor to Bus Mode at the top center of the PLL screen, press the Space

key to select it, and press the Enter key. You can also click the Bus Mode button with
the mouse.

b) Screen Configuration (3 Wire) of PLL (A)

« The screen is the same as when Bus Mode is I1°C except PLL Format, Write Data
Format, and Clock Select.

PLL Format —
I Mame Bus Modke 3Wire
Set the data type, bit UL T
PLL Format Freg Cale
length, and the 1.8 8 0 Frea  (AF Ret+ g P reso_|
gth, L. Pl awmeoweo-ns JF e B | Ho. IF E 0000 MHz HTAL Freq 007 MHe = X
transmission order. Etllensty & i 2 o Fesolution Frety 62500 KHz = (RiRWP  Ref.Divid @ =R
Vits Data Format Uniock Freq = 1000 MHz Prescaler @ =P
07 D6 DS D4 D3I D2 D1 D0 HEX
1 [Batus ENENEN N GEENGEGE LockiMods Clock Select
T - - - - o LockFin | Mormdl |
2 [Status Fio [ |6 |7 | |’ [ |2 Common Cantrol
: > T T T T | ek 150 me [0 ETIRY
Write Data Format | . oot o[
H H - - 1) 0 o0 FPulse Width 3 Interyal Count 0 Sweep
Set the control bits in

the status.

Band Data

Bandl 5W B57 BS5 BSS EBS4 BSI BS2 BOI BSO
WHF(L) of of of of o [
WHF{M) o o o o o 1 o 1
YHF(H) o[ o o of of of 1[ ©
UHF o of of of 1 of of o

Clock Select
Set the polarity of the
clock signal.

c) PLL Format

» Set the type and bit length in the order in which the 3 Wire data is to be sent. You
can set up to 48 bits.

FLL Format
Wire D 1-4 1 - : :
SWire Data(1-4) L | 5uire pate ¢1-4) B0 R E0| B |
Select the data. Bit Lenath | 4 14 2| 0

Bit Length
Set the bit length of each data.

» 3Wire Data + + + Move the cursor to the data, and press the Space key or click the mouse.

B | *—— Band switch bit

C |<—— Control bit
Fle— Frequency bit (main counter + swallow counter)
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d) Write Data Format
« Lists the bits set in 3WIRE Data. Set the control bits in the Status box.

Set the data.

‘Write Data Format
DY D5 D5 D4 D3 D2 DI DO HER

1 [status [ea [ez [B2 [B1 [F1a [F13 [F12 [Fi1
_l_. N N B -

s -T - [ oo
2 [5tatus EEREE R ERE
i i e [
3 [status Fz |Fl |[cz [ci
[Tl el o [0
>
>

e) Clock Select
* This function inverts the polarity of the clock signal when Bus Mode is set to 3 Wire.
Move the cursor to Clock Select, and press the Space key or click the mouse.

rormal |<— Normal Clock

Irevert

Normal Clock

<«—— |nvert Clock

----------- High level
_IU_ _—— J_I_I_I— _____ Low level
1 1

—_ 1 — - — . High level
Invert Clock : | | | | | :
N ———m————— - Low level
: :
1

Enable
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(4) Bus Mode CCB
« CCB data can be sent to FM tuners. Set Bus Mode to CCB.

a) Features of the CCB Format

* In CCB format, Address data is sent before Enable. In addition, the LSB/MSB order
of the frequency bits is reversed with respect to 3 Wire.

Enable1 I—
scL > [ —>—1|

SDA D :l I: :l
Address Data
8 bits Specified number of bits

: 2 [Cata Fie |F15 [F14 |F13 |F12 |Fi1 |F10 [F3
Frequency data (auto calculation) | | | | | | | | |
Status s S s S s S S -| 00
F16- - - LSB SIDT IFB IH" IFE IFS IF4 IFS IFE IF1 |
ala
F1 - - -MSB
I I I I B B
T T T T T T T T T
b) CCB Screen Configuration
* The setup procedure is the same as with 3 Wire.
FLL A+ B)
& Name [LE72T30M Bus Mode CCB
| PLL Table B |
PLL Format Freq Cale
1 2 3 4 Freg = {RF_Ref + Tuning_IF} / Fiesol
aRECat -y C  Jo  |c |8 | No.t IF E 0.000 MHz HTAL Freg 0.01 MHz = X
] 24 a a | Figsalution Freq S0.000 KHe = (#iFiP  Ret.Divid i -F
Aide Cod i Unlock Freq — =| 120 MHz Prescaler 1 =P
D7 DG D5 D4 D3 D2 DI DO HEX
Address data ——| [ [w [ (= [ @ [ [a [ Lock Moot Clock Select
1[ ol of [ of [ of of a4 [CrE— iz
2 |Data C24 |C23 |C22 |C21 |C20 [C18 |C18 [C17 Comman Control
ot T [ 7] 1] o] o] a] 1] A Lock Wait 50 ms \TE = |0V
3 |Data C16 |C15 |C14 [C13 |C12 [C11 |C10 |Ca Fiepeat Mode Sureep
Status a 1 ol o 1 1 1 1] aF Fulze Width 3 Interval Count 0 Swesp
4 [Data, EHEREERENEEE
Status o 1 o o o o o Ell 40
Band Data.
Band SW BS7 BSB 5SS BS4 BS3 BS2 BS1 B0
WHFEL) i} i} i} 1 i} 1 i} i}
AHF(M) of of of 1] of 1] o] o
WHFH) o o o 1 o 1 o o
UHF of of of [ of 1] of o

|

Band data
Normally not used for FM tuners.
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(5) PLL Output Mode A+B Settings
* This mode is used to control tuners with two PLL ICs.
* The PLL Table A and PLL Table B screens are used. The basic settings are the same as
with PLL Table A.
« Available Bus Modes are I1°C, 3 Wire and CCB. This section explains the screen for 12C.

a) PLL Table A and B Selection
» Set PLL OUTPUT Mode on the Tuner Power screen to A+B.
* Press the F6 (PLL) key or use the mouse to activate the PLL Select
(A+B) screen.
* Move the cursor to the PLL Table A or PLL Table B tab at the

upper left of the screen, and select it using the Space key or H | FLL Tahle B |
the mouse.

b) Common Setting Items
» The screen configuration of PLL Table A and PLL Table B is common, and some
items are shared between the two screens. Set these items in either screen.

Common setting items

T

FLL A+ B

IE hame Bus Made 120
PLL Table & | PLL Tabie B |
‘Write Data Format Freq Calc
1 [acidress 57 [#6 [&5 [aa [a3 [Ma1 [Maz [Rew Freg = (RF_Ref + Tuning_IF)/ Fesal | |
o o o] o] o o] o] 0 Ack INU.] IF :_E;;;gw;:z_ld—‘ KTALFreq [ 001 MHz= &
2 \Dividerl Ed ies0Uton Freg ik 2 = (#IRWF | Fef.Divid 1 =f
0 [Wia [M13 [N12 [N11 [MI0 [NS [HE  ACK Il_lnlnck Freq =] 1000 MHz I(— Prescaler [ 1 =iy
2 \Dividerz Comman Control
W7 [ME [NS |M4 M3 M2 Ml [NO ACK la e M Ems Vi3 2o
4[Contol 1 CP o |1 |m [Rsa [RS8 [0S Repeat Mode  Bweep ACK Check  OFF
of of of of of of of o ack
Pulse Width ’73 Interwal Count ,705weep
Band Data e Caln
sanc:Ls)w BS?D ESE ESE Bs:; BSC; BSED BS1D ES? e Lock_Pin
SHRED T Y B S B R Lotk Bit 5 Check Bit 7 apBt[ 0 BtMm[ 3
WHF(H) of of af of af of 1] 0 Fead Formmiat
i N B B Y T T 1 [acidress 57 [#5 [#5 [a4 [a3 M1 [Maz [Rew
of of of of of of of 1 ack
2 [Status C (L A la [a
of of of of of of o @
c) Settings

* For items other than the common items above, set them according to each PLL IC.
The data transmission order is A and then B.

» For A+B, a stop condition and start condition are inserted between A and B. If you
wish to send a continuous signal for A and B, use PLL Output Mode A&B.
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(6) PLL Output Mode A&B Settings

« This function sends PLL Table A and B continuously when PLL Output Mode is I°C.
Total continuous data of 2 to 10 bytes can be sent for PLL Table A and B.

* Variable range of PLL data bytes: One to five bytes in each table A and B. The
specified number of bytes of A and B are sent continuously.

* The PLL Table A and PLL Table B screens are used. The basic settings are the same as
with PLL Table A.

« Bus Mode is dedicated to I°C.

* Set PLL OUTPUT Mode on the Tuner Power screen to A&B.

a) PLL Table A and PLL Table B Settings
* Setting the number of bytes

FLLA L B)

B3 Mo BC
P s
“Write Data Format Freg Cake
1 [acaress a7 [a6 a5 e [as Twan [raz [one Freg o (RF_Ptf + Tuing_IF) / sl
o of of of of o] o] 0 ack Mol IF of 0000 Mk WTAL Freq [Wr-rs
2 [Drer X | Pasclution Freq &2 500 KHz = (AP et Divid f
o [rna [z [z [wiT [wio [ [ ack Uriock Freq o 1000 MHe Prescaer [— “F
3 [orawa
Set the number of bytes. R i R A | g T
. . 4 [Contrar 3 O A T _m“_;ﬂ — P -
One to five bytes in each table A ST 61 of 51 of of of vac  roorwes S e [
ol 057 0S5 0SS DS4 05 02 DS DS fsd Dats
and B mnv us7 Jd; u.;s Il..dn u;: L.\: L;c C:) et — )
’HFW) s agt[ B chekma| 7 apE] 0 sthe[ 3
Fend Format
L A S HE B e[ [ [ [ [ [
Sﬁﬂd B!If‘tg | 5 of o of of of of of v ack
2 [ftaten [ A [a 2
of of of of of of of @

* Output in fixed format
One to five bytes can be set in PLL Table A and B. However, Divider 1 and 2 are set to
fixed positions when they are used to automatically set the frequency. The Band SW
byte is also set to a fixed position when it is used.

| PLL Table B I

Write Data Format

e T 2

Divider1 and 2 [ of of of of of of of ofeg
. N I

Fixed to the 2nd and [0 [Fire [i3 [iz [uiT 1o [ne [me - ACK
3rd bytes. O Y

O e 2 O 2

il [ o] of of of o] o] of o ack
Band Data
Band SW Band SW ES7 EBS6 ESS EBS4 BS3 EBS2 BS1 B30
Fixed to the 5th byte. WHF(L} [ of of of of of of o] 1
Fixed to the 3rd byte if VHF(M) [ o of of of of T of 1
Freq is OFF faacom 0 of of of of of ] 0
q : | UHF [ of of of of 1] of o] o

Send Byte =1
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b) Example Using PLL Output Mode A&B
* In this example, two bytes are set in PLL Table A and five bytes are set in PLL Table B.

When Freq of Freq Calc is OFF

* When Freq of Freq Calc is F'L”*‘*"'”‘|F‘L”?’b'e 6|
‘Write Data Format

OFF, only a maximum of three T[a_ADRST  [A7 |48 |45 [a4 [&3 [MA1 [MAZ [RAY ¢ 1st byte
bytes can be set. | ol of 1 i ol of ol o ack Y
' 2
To set four or five bytes, set —
Freq to Control. 3] [
4fa_conts |7 [oe [cs o4 [c3 [c2 [or [oo
[ ] [ [ ] 1] 1] 1|_DACKI 2nd byte
. Band Data
* Because two bytes are set in Band oW ES7 bo Boo bod boo boe Bal bR
PLL Table A and five bytes VHR(L) of of of of of of o IIE 3rd but
. . WHF(M} of of of of of of of o «— 3r e
are set in B, the total is seven VHFCH) o[ o] o o] o o] o] o y
UHF of of of of of o] o o

bytes.
\ Sendd Bute ’—2

n
>

When Freq of Freq Calc is Control
| FLL Table B |

‘Write Data Format
I|A_ADHSI A7 A5 [A5 [Ad AT |Mal [MaZ |RaY < 1St byte

] ] 1 1 ] ] 0 0 _ACK
2 |A_B\"TE2 D15 D14 |D13 (D12 (D11 D10 |Da  |DE < 2nd byte

1 1 1 1 1 1 1 1 0 ACK
3 |A_B\"TE3 D7 |De |D5 |04 |D3 (D2 |D1 |DO < 3rd byte

i] i 0 0 i i 0 0 ACK

B EEEE ERER ER R ENEE «— 4th byte

1] 1] 0 0 1] 1] 0 0 ACK

Band Data
Band SW ES7 BSE BSS BS54 ES3 BS2 BS1 ESD
WHF(L) 1}
WHFM ) 0
a
a

<«— 5th byte

WHF(H)
UHF

o|lo|o|lo
=1 =1 =1 ¥=1
=1 =1 =1 K=
o|lo|o|lo
o|lo|o|lo
ol oo

(=1 =1 =1 K=}

Sendd Byte 2

PLL Table B Settings (When Using Auto Frequency Setting
and Band SW)
PLL(A & B)
. I Nare [mriranrs Bus Mode 2C
* Set to the normal five I
‘Write Data Format Freg Calc:
byteS. 1 [arcress o7 [e6 [e5 [aa [a3 [mar [maz [Res Freq = ¢RF_Ref + Tuning_IF) { Fiesol |
1 1 0 0 a L] 1 0 ACK Mol IF =| 0.000 MHz HTAL Freg | 001 MHz =
Set Se n d Byte to 5 . 2 |DNIHEF| " Resolution Freg 142 857 KHz = (X/RjF  Ref Divid 1 =R

O M4 |M13 |NI2 [N1T [M10 (NG (NG ACK Unlock Freg =) 1000 MHz Prescaler 1 =P

3 [Divider2
Comra Control
| N7 |ME NS N4 N3 (M2 N1 |NO O ACK Lock Wait ﬁma \TE = BT

4 [Control 1 CP T2 T |T0 |RSA [RSE |05

i i i q i i i o e Fepeat Mode Swreep ALK Check an

Pulze Width 3 Interwal Count 0 Sweep
Band Data. Fead Data,
Band S B57 BS6 BS5 BS54 BS3 B52 BS1 BSO
VHF(L) ] ] ] ] ] ) ] 7 Lock Mode 12C_Data
VHF(M) i) i} i) i) i} T i) T Lock Bit i} Check Bit 7 ADBit 0 Bit Mum 3
WHF(H) of of of of aof of 1 ] Héa‘d Farmat
DR =l e e e e s Pl P 1[addess |7 [#6 [#5 [+ [53 [Mad [mA2 [RAV
1 1 u) a o 0 1 1 ACK
Setto 5 bytes CT—p e B I 2 [Status Il Lol et i
o 0 o o o 0 o o
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5.3.4 PLL Pattern

« The PLL Tables for I°C allowed up to 10 bytes to be set using 5 bytes for each table A
and B. PLL Pattern allows up to 256 bytes to be set. One sheet consists of 32 bytes,

and you can set up to eight sheets (256 bytes total).

PLL Pattern allows you to insert the automatically calculated Divider bytes and Band
SW byte at arbitrary positions. In addition, the number of transmitted bytes can be
varied for each step, and start condition and stop condition can be inserted at arbitrary

positions.

(1) PLL Pattern Screen Configuration (When Bus Mode is I°C)

PLL Format
Set the number of

transmitted bytes,

Turn ON/OFF the

Band Data, Freq Calc, Common Control
The settings are the same as the PLL

bit assignments, etc. sheet. Table.
FLL {Fattern})
| Mame ,Ec?i A\ 4 Eus hiode 12C I
oN | on |oFF  JoFF_ |oFF_ JoOFF |ofF JoFF |
Shestz | Sheets | shests | Sheets | sneets | shest? | sheets | common | v
F armat Band Data
Serdgte | 7 Continuous Start_stop Band S BS7 ES6 BS5 BS BS3 BS2 ES1 S0
> a7 @ 5 57 5 oo o m 9 of of of of of of of
Data Select & |F_|C_|B_ | |oFf | oFF | oFF |ore|c ||| VAT 0] O O | O 1
Bitlength | 15| 16| 8] 8] &| o] o] o] o] ol Y O 1Y 1} O 1 0
UHF af af o[ o ] of o o
“Write Data Format
Byte D7 D& D5 D4 D3 D3 DI DO HEX Freq Cale
1 |.Address1 Freg = {RF_FRef + Tuning_IF}f Resol
v [ of aof aof o] 1] ofce Mo 1 IF 0.000 MHz KTALFreg | 001 MHz=&
e Fezolution Freg 142 357 KHz = (%RP  Ref.Divid 1 =R
[ [ o o af ] 1] afce Uniack Freq 1000 MHz Prescaler 1 EF
? |Dwider1 Commaon Control
| [0 | ook vt [ Teoms B ETRY
4 | Divicler2
‘ o0 FRepeat Mode Sweep ALK Check ON
5 [Contar Fulse ‘Width [ =0 Interval Count [ 0 Sweep
Fiead Data
! ! 0 v ! ! ! D‘ EE Lock Mode 12C_Data
B|Ba.nd ‘ o0 Address Bytes 2 Data Bytes ’71
7 [Controz lockBit[ & Cheek@t| 7 aDEt] 0 Bthm[ 3
] o o of o ] 1] 1] eF Fiear! Format
Byte D7 DE DS D4 D3 D2 D1 D0 HER
L3 1 |Addrass1
tf o] of of of of 1] 1]ca
2|Addr5332
tf o of of of o[ 1] 1fcr
3 [atatus c s [a [a
of of of of of of of of oo
A

Write Data Format

specified by Send Byte.

Displays the number of bytes

Read Data, Read Format
Up to four bytes can be set for Address
and Data.
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Turning ON/OFF the Sheet

OFF

an | on | on |loFF " J/oFF  |loFF " jloFF " |[oFF " |loFF
[sheett || shesta | sheets | sheets | sheets | sheets | shest? | Shests | common |

* When using PLL Pattern, first select the sheets to be used. Move the cursor to
button above the Sheet 1 to 8 tabs, and select it using the Space key or the mouse.

b) PLL Format
» Select a sheet. Then, set the number of bytes and bit assignments on the selected
sheet.

Continuous
Set the start condition and stop condition.

Send Byte
Set the value in the

range from 1 to 32.
ELl _Formoat h 4
[ 7

Send Byte Continuous Start_Stop |
T8 @ @ B ® 7 B © W0
Data Select — Dataselect & |[E||€ | B | € | oFF]| OFF] @FF]OFE] c |

Select the function. Bitlength | 16| 16 & s &] of of of of o

A

Bit Length
Set the number of bits of the function
selected by Data Select.

» Data Select
Set the data in the order in which the data is to be sent. Basically, the A, C, B, and F
items can be used to set the data. If you wish to change the bit for each step, use BA1
and 2; CA1 to 4; and CB1 to 4. These use the data of the PLL Table as Common data
and allow the bits to be changed with the Setting Iltem of Step. The data contents can be
set on the Common sheet.

OFF
gq— Address byte
C [« Control byte
E (¢ Band SW control (Data set in Band Data is used.)
F [&——— Divider setting (Auto calculation of the frequency is performed.)
Es |&——— BAdatain Common data (Band byte data of PLL Table A)
EE |&—— BB data in Common data (Band byte data of PLL Table B)
Cal [¢&——— CA1 data in Common data (Address byte data of PLL Table A)
a2 (e CA2 data in Common data (Divider byte 1 data of PLL Table A)
CA3 [&——— CA3 data in Common data (Divider byte 2 data of PLL Table A)
Ca [&——— CA4 data in Common data (Control byte data of PLL Table A)
CEl [«——— CB1 data in Common data (Address byte data of PLL Table B)
CE2 [« CB2 data in Common data (Divider byte 1 data of PLL Table B)
CE3 [¢&——— CB3 data in Common data (Divider byte 2 data of PLL Table B)
CE4 [¢—— CB4 data in Common data (Control byte data of PLL Table B)
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* Bit Length
Set the number of bits of the data item specified by Data Select. First, the number of
bits of the number of bytes specified by Send Byte is set in the 10th C box. For
example, if seven bytes is specified, the C box is set to 56 bits.
Set the number of bits in order from the first A (address byte). As you set the number
of bits, the number of bits in the 10th box decreases accordingly. When all bits are
set, the 10th box becomes 0.

Rl N B S V= Bl e P
DataGelect & |F |C |B |C |0OFF|0OFF|OFF|OFF|C |

Bit Length|| 16| 16] 5| &| s| o] of o] of o

T

Set the number of bits of each data item according to the specifications of the PLL IC.

+ Continuous
Set the start condition or stop condition for the data in the sheet. Move the cursor to
Continuous, and press the Space key or click the mouse.

Transmit the data by setting a start condition to the first data
/ and a stop condition to the last data in the sheet.
Start_Stop |

Set a start condition to the first data but not set a stop
atart_ Only condition. The data is sent continuously to the next sheet.

Stop_0Onl
p_EAY e— Not set a start condition but set a stop condition to the last
Continuous data. The data is sent continuously from the previous sheet.

™~

Not set a start condition or a stop condition. The data is sent
continuously from the previous sheet to the next sheet.
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c) Write Data Format

* Set the write data format in the same manner as the PLL Table. The difference from
the PLL Table is that there are no names displayed in the Byte boxes, because data
items are set arbitrarily. As necessary, enter the name of the data according to the
specifications of the PLL IC. In addition, enter the function name of each bit (CPO,
CP1, etc.) as necessary.

» The data box displays “-” for data items that use auto calculation or refer to other
data bytes (F, B, BB1, BB2, CA1 to 4, and CB1 to 4).

« The data can be set at the bit level, but it can also be entered in hexadecimal
notation at the byte level.

‘Write Data Format

Fivte D7 DE DS D4 D3 D2 D1 DO HEX
Enter the name as [ ncresst | | | | | | |
necessary. A it 1| of o of of 1] ofcz

2lgeressz | | | [ | | | |
[ 1 [ of of of 1f 1] of ca
flowiderr | ] | [ T T [ |

“-” is displayed for items s - - -] - -] -] [ oo

on which auto calculation 4|[Divicler2 | | | | | | | |

is performed, etc. [ -1 -1 -1 -1 -1 - -] | oo

5 [ Controlt | | | | | | | |

[ o] 1] o of of 1] 1] ofce
6 [Band .

| - - - -1 -1 - -] -]oa
7 |Contralz | | | | | | | |

[ ol o of [ ] 1] f[ #F

Can also be entered in hexadecimal notation.

d) Read Data Format
» The read data format is basically the same as with the PLL Table. However, because
the number of bytes can be varied as with Write Data, set the number of bits for
each data item.

Address Byte Data Byte
Set the value in the range of 1 Set the value in the range of 1
to 4 bytes. to 4 bytes.
Fead Data
Lock Mode W 12C_Data | v
Address Bytes 2 Data Bytes 1
Lock Bit| 6 CheckBit] 7 ADEt] 0 Bthum| 3
Fead Format
Byte D7 DE DS D4 D3 D2 DI DO HEX
tfederesst | [ | | | | | |
| v tf of o] af af 1] 1]¢cs
2feddess2 | | | | ] | [ ]
| ] v af af af f 1] t]e7
3 | Status lc L | | | [ & [& | a
| of of of of of of of of oo
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(2) PLL Pattern Screen Configuration (When Bus Mode is 3 Wire)
* PLL Pattern can be used with Bus Mode set to 3 Wire format. The PLL Table allows up
to 48 bits of data, but PLL Pattern allows up to 256 bits per sheet.
However, the maximum number of bits for B (band bit) and F (frequency bit) are 8 and 24,

respectively.
FLL {Pattern}
IC Marne |PLL_Data Buz hode 3Whire
On |oFF  |oFF  |OFF  |oFF  |OFF  |@FF  |oOFF |
sheet! | sheeta | sheets | sheets | sheets | shests | shestz | shests | commn |
FLL Format Band Data
Sernd Eits 30 Band SW BS7 BSG BSS BS54 BS3 BS52 BSl BSO
1Tz s 4 5 & 7 & 8 g [JwHEL of of of of of of of 1
Data Select[B__|F__|/C_ | OFF | OFF | OFF | 0FF | oFF | ofF | £ ||| wHF(M) of of of of of 1] o] 1
Bitlength [ 4| 24 2] of of of o af o] o |wHRH) of af of of of of 1] o
UHF of of of of 1] o o] o
“Write Data Format
Byte D7 D6 D5 D4 D3 D2 DI DO HE Frer Calc
1 |Addre.331 Freg = (RF_Ref + Tuning_IF} f Resal |
-[ oo Mot IF E 0.000 MHz HTAL Freg 001 MHz = %
2 [eddress2 Fiesalution Freg 142357 KHz = (R/RWwF  Ref Divid 1 =R
PLL Format N N N 5 E 5 E -[ oo Unlack Freq = 1000 MHz Prescaler [ 1 =P
Assign the bits R Divioert Lock Mode Latch Clock Select
~ ~ ; ~ ; ~ B -] oo Lock_Fin Enable 1 | Normal |
4 [Divider2
B B B B [i] 1] o0 Cammaon Contral
Lock Wait 150 ms L LT EEE
Fepeat Moce Sweep
Fulse Wicith 50 Interval Count 0 Sweep
Latch

Select the Enable pin.

a) PLL Format

» Select the data item with Data Select, and set each bit. The total number of set bits is
displayed in the Send Bits box.

Fl | Format
Number of bits to be sent ——| | Fend Eits 3

e A Sy et a0
Data Select [B__|F__| | OFF | OFF | OFF | oFF | oFF | oFF | C_ |

Bit Length|[ 4] 24 2 of of o of of o] o

|

Assign bits for each data item.

* When A is set to Data Select, data will be transmitted forward of Enable.

b) Latch

* This function selects the pins for Enable1 (pin 15 of the TUNER POWER connector)
and Enable2 (pin 23 of the TUNER POWER connector). Move the cursor to Latch,
and press the Space key or click the mouse.

Enaklzl |«—— Enable
Enzhle2 «—— Enable2
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(3) Sheet Selection at the Step Level in PLL Pattern (When Bus Mode is I°C)
* PLL Pattern generates up to 256 bytes of signals by using up to eight sheets with 32
bytes in each sheet. Each sheet can be used at the step level. This is convenient when

you want to vary the number of transmitted bytes for each step or create data that is
sent only when the power is turned ON.

a) Creating the Data
Set the necessary 1°C data in each sheet.

LW360 [Model] :01 FIXED ITEM full Mon Aug 29 11:38:21 2005

PLL (Pattern) £
I Name [oooocoooo Bus Made |2C
an anN OFF OFF oFf ) |oFF  |oFF  JoFF |
sttt [areez ]| svets | st | vk | sveto | sentr | st | comnon]
Band Data
snabe | 6 e Start_Stop Band 5 BS7 BSE BS5 BS4 BSI BS2 BS1 B0
WHF(LY o[ o of of of of af 1
T 2z 314 s & 7 8 9 10
Data.ekect A |F |0 |B_ | oFF | OFF | oFF | oFF | | YHFMD (] () | ) ) [ [
Btlength [ 5| 16] &\ 8| & of o] o] o] o v (]| S0 e ) ) ()
UHF o] o] o] af 1[ o] o] o
“Wite Data Format
e 07 DB D} D4 D3 D2 DI DO HEX freq Calc
1 [4da. [ Freg = {RF_Feef + Tuning_IF) i Resal
T o of o] 1] o] ot IF 4 0000 MHz KTAL Freg 001 MHz = %
2 [Divid Resolution Fres 62500 KHz = (WP Fef Divid 1 [T
5 R N o Unlock Frey = 1000 MHz Prescaler =P
3[oiv2 Gommen Control
B | W [ oo Lock Wait 750 me vTE= ETRY
i Cort.1 \ Fepeat Mode  Sweep ACK Check  OH
[ [ offe[ o[ 1] [ sfcE
s [Gomiz t Fulse Wilth 3 Interval Count 0 Sween
. Riead Data H
e il L o 1 e Lack Made 12C_Data
[Ean \ o Arlcress Bytes 1 Data. Bytes T
‘ LockBit[ & Cheeksit[ 7 aDEt[ 0 Bthm[ 3
Fiead Format
Byt D7 DB D5 D4 D3 D2 DI D0 HER
1 [fdd
i o[ of of of of 1] 1[c3
2 [tatus c |t R
of of of of of of of of oo
/|
File Comiion stew | \sie | PLL StepAll Edit

ow | on | BRI IR R

Sheet! | Sheet2 | Shestd | Sheetd | she

Turn the necessary sheets ON and set them.
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b) Selecting the Setting ltem

« When setting the PLL e tesamn roroocse e 120
Pattern, the PLL items i

S Wth i SwrenTes [ dweepWeR  JSwemMom  iCenie P 0 OffbelFeg kg Fre P St

on the Setting Item e

LA IF Mede L IFBPF

screen are dedicated to | aruems s v

the PLL Pattern as sl sl el e
shown on the right. SRR

ARG Farge ARG ke Do AVEWR Rl WewDip  Worbem  JWeePdl  fCfaDep L DelaFos

* From the sheets set in
PLL Pattern, select the B e e e e R

A AFTV e Y ey LANE3Y LANELY
sheets you want to AMCIa  ANCY  ANCHI® ANCHIV ANCON  aaTEN
switch at each step. e A
FPUST [PPSR (PSR JPLLSMd JPLLSME  JPLLShME  JPLLS? I PLL Sl
ar ML
arca arce arca arcs arce aruce aruce Jruce
Y

JRFSurcs  FLEVIWF  OudeMod  JMesmWar  dndb

FLL Fattern
| Lock Wait _| PLL TU Mocle

[~ PLL Sheet1 |7 PLL Sheet2 | _|PLL Sheet3  _| PLL Sheet4  _|PLL SheetS | PLL Sheet& | PLL Sheet?  _| PLL Sheet &

I FLL B& _IFLLEE

| PLL CAt _|PLL CA2 _|PLL CA3 | PLL Cad _|PLL CE1 | PLLCE2 | PLLCE3 _|PLLCE4

c) Selecting the Sheet

» Select the sheets specified in Setting 3
Item. !ﬂi?ﬁfe". \‘_I - - I :
To use the sheet as a step, select ON. e —— SM\D - :
Otherwise, select OFF. Note that o losin | 4 Lrew
because the sheets are set to ON in the e Loh_un_ o | e v r | nerur
Common settings, you can simply Dfru 2o ljon =
select only the sheets that are not used
in steps (OFF setting). /
[ )

05 |PLL Sheet 1 A |ON an

05 |PLL Sheet 2 A ||ON OFF
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5.3.5 Selecting, Saving, and Editing the PLL Item

* PLL Item is a function that can store the PLL IC settings that are created using the PLL
Table and PLL Pattern.

It is convenient to use the PLL item when creating a tuner model of a tuner that uses the
same IC.

This list is stored in the LW 360, but it can also be saved to a memory card.

(1) Loading a PLL List

» With the PLL edit screen (PLL table or PLL pattern) selected, press or click F9 (Edit)
followed by F8 (PLL LIST) to display the PLL List at the center of the screen.

(2) Selecting an Item from the PLL List

* On the PLL List screen, move the cursor to the item (PLL IC data) you want to select.
* Press or click F1 (Read) to set the item (PLL IC) on the PLL screen.

F1 (Read) I PLL ltem ]
u M. T Name Bus Made | |-
IC Mame [PLL_4_010 -« TR T
0z PLL_A_030 Inc
0z PLL_A,_050 Inc
. . 04 FLL_A_O7O0 nc
The selected item data is e I
set. 07 FLL_B_170 I

(3) Saving and Editing the PLL Item

a) When you create a new PLL Table or PLL Pattern, enter a name in IC Name (up to 10
characters).

|||: Marmne |P|_|__g_|;|1|:| Up to 10 characters

b) Press or click F9 (Edit) followed by F8 (PLL List) to display the PLL Item.
Press or click F4 (Append) to add the item to the PLL Item.

PLL {Pattern}

IC Name [PLL_A_010 Bus Mode I2C

T o frere——\NOFF"| [OFF | [OFF | [oFF | [loFF|
Shest! | Sheet2 | Sheeta | o™wg | Sheets | Shests | sheet7 | Shests | commen |
PLL Format Band Data

sndbyte | 7 ———— Start_Stop Band SV BS7 BSE BSS B34 BS3 B2 B
YHF(L) o of of of of of @
T 2@ @ 4 B 6B\7¢ 8 © 0
DataSelect & |F & |B | c |oFF | O oFF| oFF|c ||| vHRMD of of of of of 1] o
Btlength [ &| 16] 18] &| 8] o] o]Na| o] o YHEM 1 1 O O 7
LIHE N N N il 1 n i}
‘Write Data Format Il PLL Itern
Byte D7 DE DS D4 DI D2 D1 DO = e el I
1 [Address A7 [&B |25 [a4 |23 A1 [MaD [RAY L =
T[] of o of o 1 - Freq
2 [Divicter1 % [Wi4 W13 [z W1 (Mo (N8 [mE it
S S S S | oo et
3 [Divider2 N7 [NB [ME N4 [M3 M2 [W1 MO
[ ool
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c) Editing the PLL Item

F1 F2 F3 F4 F5
Read Write I Ingert I Append I Delete
* F2 (Write) - - Overwrites the item at the cursor position.
* F3 (Insert) - - Inserts the item above the cursor position, and the subsequent item

numbers are increased by 1.
* F4 (Append) + - Adds the item to the end of the PLL ltem list.

* F5 (Delete) - - Deletes unneeded items.

(4) Saving to a Memory Card

* The PLL Item can be saved to a memory card (CF card). The File edit screen is used to

save the PLL Item list as a single file. For the save and load operation, refer to section
5.2.5, "PLL Table File."
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5.3.6 Operations and Settings on the Sweep/Marker Screen
(1) Selecting the Sweep/Marker Screen

LW [Model] 06 FIKED ITEM bull Wd Sip 14 21241 332 20058

S T « On the Common edit screen, press
o e e e e the F7 (SweepMarker) key or click
m“:'w e e e e 4| the PLL function on the screen. The
a2 Sweep/Marker screen is activated.
- e |
e e B
e
A T 1

[roe e —
TEmE s
o (=) (el (L. oer | oer | ofr
2 2 e e ol T e
PN [T e
5.1 F F [ VHRL) | DY | peT | oeF
HrlGia s ——
2 (&1 [Fl[Ei s e Seres| gevam| e
8 a F F [T [T e
9 dFr [T [T e o
wdllrr e UHE| o) e e
niyFlr [T [T e
12z FF [l MHRL) | eF | er | oer
nlg [Flr[® [T e e g
"L EIE] S se o o o,
| _cnmep | wemsew | | |
(2) Sweep/Marker Screen
Ch.Mode Ch.Group
Select the waveform display The name of the CH table of the
mode. RF marker.
Sweep § Marker
Sweep]| Marker(IF) | ChitameTasie | Narker(hi) | A 4
Ch Group |USA_CATY
|
ikeikid RECLTRALE
— RF Dutput Band Mo, Mame Fren[MHz]
Eweep :ﬁdth[MHz] Ny 2?.nnul PR > =
H:’Z’fr WUE] - 1M 53,250
(Wave J[dB] 40.0 pr T
RF ATT(IF &uto)(dE] ann
— WHF(M) 1L 0.000
a 1M[25 51250
IF ATT[dE] 30 ]H’—’W
IF Mocle Upper
DET In Int_IF_Det WHR(Hy L[ C 133 250
DET Polarity + 111 195 250
LIN Range Auito | 1R [wi 361.250
6
ARCINDFonge B | UHF  1L[wiz 367250
Feak Overlap fiMHzl 0100 Tl 14 471280
s O Tl : L 501250
RF Output IF Input Band Data Table

Set the RF output section.

Set the IF input section.

Set the RF REF marker.
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a) Ch.Mode
* Set the waveform display mode from five modes: Single L, M, and R; Dual; and Triple.

Single L, M, R Ch Dual Ch Triple Ch

LCh R Ch L Ch M Ch R Ch

b) RF Output

lg DIg: — Sweep Width  Set the sweep width.

Sweep Width[MHz] | 27.000 Sweep Time Set the time to sweep one
Sweep Time[ms] 6.4 | / waveform.

RF ATT(Wave )[HE] | 400 4—— RF ATT (Wave) Set the ATT of the waveform
RF ATT(IF uto(dE]| 40.0 display.

— RF ATT (IF Auto) Set the ATT for IF Auto.

» Sweep Width
Set the sweep width. 0.000 to 1000.000 MHz, 1 kHz steps. Move the cursor to
Sweep Width, and set the value.

» Sweep Time
Set the time to sweep one waveform. The available settings are 3.2, 6.4, and 12.8
ms. Move the cursor to Sweep Time, and press the Space key or click the mouse.
Set the sweep time by considering the time constant of the detector and the
steepness of the detected signal .

*RFATT (Wave)
Set the RF output level of the waveform display. 0 to 90 dB in 1 dB steps. Set the
level to match the maximum value of the power gain of the tuner. Normally, the level
is set approximately equal to the power gain.

Example) If the maximum power gain is 40 dB, set RF ATT (Wave) to 40 dB.
* RF ATT (IF Auto)

Set the RF output level for performing IF auto tracking. 0 to 90 dB in 1 dB steps.
Set the level approximately equal to the power gain of the tuner.
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c) IF Input

IF Input

IF ATTIHE 20 4/r/ IFATT Set the IF INPUT ATT.
IF M ,; ! Upper 4,|/ IF Mode Select the type of tuner local frequency.
[ule ] . .
DET In Int_IF_Det 4__1_—- DET In ;et the |n|put connector for detecting
[ e signal.
DET Folarity +
LIM Fange Auto i DET Polarity Set the polarity of the detector.
ARC IND Range LIN Range Set the range of the linear

0.100

)

Peak Owerlap fIMHz]|

* IFATT

measurement.

ARC IND Rang Set the ARC range.
Peak Overlap f Set the frequency span of the peak

level measurement.

Set the ATT of the IF INPUT (IF receiving section). 0 to 30 dB in 10 dB steps. In normal

measurements, set this value to 30 dB.

¢ [F Mode

Set the mode to match the type of tuner local frequency. Six modes are available. Move
the cursor to IF Mode, and press the Space key or click the mouse.

Type in which the local frequency is higher than the RF reception

Upper—l‘/ frequency

Lower «— Type in which the local frequency is lower than the RF reception
diosia fL:equeTcy for FM t

Frd_Lower pper type tor uners

e ¥ Lower type for FM tuners

anerEnd_Llp ™~ Double-conversion type tuner in which both the 1st and 2nd local
= frequencies are of the upper type

Double-conversion type tuner in which the 1st local frequency is of the

lower type and the 2nd local frequency is of the upper type

Upper type Lower type
RF reception f Local f Localf  RF reception f
f f
high high
+IF -IF
IF output IF output
C C
e S e S
f f
low high

The IF output frequency is inverted.
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*DET In
Set the input connector for detecting the signal. Move the cursor to DET In, and
press the Space key or click the mouse.

Cet_IN1 | ««—— When connecting an external detector to DET IN 1 on the rear panel
Det_IN2 <«—— When connecting an external detector to DET IN 2 on the rear panel
Cet_IN3 <= When connecting an external detector to DET IN 3 on the rear panel
Int_IF_Det [¢—— When connecting the tuner IF to IF INPUT on the front panel
Int_wW5WR «—— When measuring VSWR

* DET Polarity
Set the polarity of the detected signal specified in DET In. Select + when Int_IF_Det
is selected. Select - when Int_VSWR is selected.
When DET IN 1, 2, or 3 is selected, select the polarity according to the detected
signal to be input.

* LIN Range
Set the display level of the detected signal specified in DET In. Normally, set the
level to Auto (ARC operation).
Move the cursor to LIN Range, and press the Space key or click the mouse. 1 to 7, and Auto.
To fix the range, select 1 (1 mV/div) to 7 (64 mV/div). The range doubles as the level
is increased by 1 value.

ARC (Automatic Response Control) operation

<71 Displays the detected signal level range
between 2.34 and 320 mV in five divisions.

™, s (N i
(L 1L | 0

L CH M CH R CH ARC IND bar: Indicates the detected signal level
during ARC operation.

+ ARC IND Range
Set the display range of the ARC IND bar when LIN Range is set to Auto. Set the
range by considering the maximum value of the detected signal. The table below
shows the maximum value of the detected signal when the ARC IND bar is set to 4
divisions maximum.

Range mV/div Level for 4 divisions
1 1 4 mV
2 2 8 mV
3 4 16 mV
4 8 32 mV
5 16 64 mV
6 32 128 mV
7 64 256 mV
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* Peak Overlap f
Set the frequency span of the peak level when Measure Mode is set to Level_L and
Level R.
0.000 to 9.999 MHz, 1 kHz steps.
This function provides a span for detecting the peak frequency so that Level L and
Level_R are switched smoothly.

< <
< <

Level R
Measured and judgment range

Level L
Measured and judgment range

S IF marker

Peak overlap frequency span

* Level L and Level_R are measurement items that detect whether the IF P marker is
to the left or right of the peak point and enable judgement to be performed using the
respective value.

d) Marker (RF)

tdarker(RF}
Ch Group |US4_CATY <+—— Displays the Ch Table name that is selected from Ch
Band Data Tahle Group of the RF marker.
Barnd Mo, Mame Freg[MHZ]
WHRLY 1L 2 [ 55.250 \
1] | T3.050 » Set the L, M, and R markers of each channel for each
HIE [ 1z72%0 band.
1L: Low end channel of MKR No. 1 (for the L Ch)
VHFCW) 1L | | oo 1M: Middle channel of MKR No. 1 (for the M Ch)
::‘I*‘*S I Sk 1R: High end channel of MKR No. 1 (for the R Ch)
WHFHY 1L[ © [ 133250 The frequencies specified here are used as the RF
[ 11 | 199,250 Ref Marker in the band specified in each step.This
1R [wi [ 351250 marker is the RF reference marker used for VT Auto
UHF 1L [z B or when PLL Tuning Mode is set to Ch.Cont.
1] 14 [ 471.250 .
1[5 EE, * Enter the channel name in the Name box.Up to 3

characters.

+ Set the channel frequency in the Freq box.
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e) Marker(IF)
* Select the Marker (IF) tab at the upper left of the Sweep/Marker screen to display the

IF marker and IF center frequency setting screen.

Sweep | ChMarme Takle 1

Marker{1F}
IF Center [tHz] 43500 «—— Set the IF center frequency.

Miocle Mo, MName Freg[MHz]

IF 10 |3 | 41.250
RS C | 42170 Set the IF marker.
Turing 12 | P | 45.750
* IF Center

Set the center frequency of the waveform display. 4.000 to 120.000 MHz, 1 kHz steps.

Normally, set the center frequency between P and S.
P S

IF Cent Center position of the
enter [display ] JA  :(58.75+54.25)/2 = 56.5 MHz
5 No IF markerdisplay /5 :(45.75+41.25)/2 = 43.5 MHz
IE marker No.42 p . C (IF)No.11 EU :(38.9+33.4)2 =36.15MHz
- (IF)No.10 CHINA:(38.0+31.5)/2 =34.75 MHz

(Tuning)

RF marker No.1

f) IF Marker, IF Name, and Freq
» Set the IF marker corresponding to the tuner IF. Enter the name using up to three

characters. Set the frequency between 0.000 and 1000.000 MHz at 1 kHz steps.
* Normally, IF S marker and IF C marker are set to No. 10 and No. 11, respectively.

g) IF Marker (Tuning) Name and Freq
+ Set the IF reference marker of the tuner. Enter the name using up to three

characters. 0.000 to 1000.000 MHz, 1 kHz steps.

* Normally, set the IF P marker.
» The frequencies specified in f) and g) are automatically set to Marker No. 10 to 12 as

IF and Tuning markers on the Marker screen at each step.
* The IF marker of Marker No. 12 is the IF reference marker for VT auto and when PLL

TU Mode is set to CH_Cont.
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h) Ch Name Table
* If Ch Name Table is used to set the marker, you can simply enter the Ch Name to
automatically set the corresponding frequency.
For details on creating and editing the Ch name table, see section 5.2.3, “Editing the
Ch Table File.”

» Select the Ch Name Table tab at the upper left of the Sweep/Marker screen to
display the Ch Name Table setting screen.

* Recalling the Ch Name Table
Activate the Sweep/Marker screen, press or click F9 (Edit) followed by F8
(Ch.Group) to display the Ch Group Table at the center of the screen.
Move the cursor to the file you want to recall, and press or click F1 (Read) to recall
the Ch name table.

| Ch Group Table
| Ma. | Mame Ch Count | o

[
1] Unset Group
1 CCIR 19
2 US4 CATY 125 ]
3
4
5
6
7
8
9 |
10
1
12
13
14
Ml 15
16
17

* By referring to the displayed Ch name table, set a name in the Marker (RF) Name
box. The corresponding frequency is set in the Freq box.

Sweep [Marker{IF) | Markar{FiF)

|| Enterthename | cproup [Usefcery
Mo | wame | Freqirzl | Bana [[A
1 I B I WHFILY Band Drata Takle
&) 3 WHFCLY JL Bared  Moj Mame Freg[MHz]
el RbCEY - ; whry 1z 55250
4 5 YHFIL) The frequency is i) |2
5 6 WHF(L) automatically set. 1M & 83250
E &S WHF(L) 1R[ B 124250
7oA Ly
8 a3 WHF(L) UHR(MY 1L 0000
g Sl 1M[&5 31250
10 &1 WHF(L)
1A WHF(L) iy 0.000
12 B WHF(L)
e WHFCH) WHFHY 1L G 133250
14 D WHFCH) YRR 138 250
(S WHF(H) 1R [wm 361250
18 F WHFCH)
17 G WHF(H) UHF  1L[enz 367 250
18 H WHFCH)
9 WHECH) 112 471250
w7 WHR(H) 1R[B3 501.250
21 8 WHF(HY £
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5.3.7 Operations and Settings on the Step All Screen

(1) Selecting the Step All Screen
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(2) Functions of the Step All Screen

* On the Common edit screen, press
the F8 (Step All) key or click the Step
All function on the screen. The Step
All screen is activated.
Press the F4 (Size) key to display the
entire window.

Model Name
Edit the tuner model

Scan Start Key
Select the All Scan

Scan Results Display
Select the judgement

name. mode. result of All Scan.
\ 4 Step Al ¥ y
Moclel Namne Scan Start Key Scan Fesults Display
|FIKED ITEM full &l_Scan Mormnal
Stey Measure Scan| Step Ch. TU. 5%
Mo Quad| Step| Scard]'Wait Tame Moce Band 1 2 3
1o r e | offpcs Lever R | uHF OFF | OFF | oFF|
2 gl e e I offrower Gan | UHF OFF | OFF | OFF|
3l ol el | offasc F__| UHF OFF | OFF | OFF
4la r e | ofmeace R | uHF OFF | OFF | OFF|
slallr! e I offnee womH F__| UHF OFF | OFF | aFF|
pl 1 m || offert R | uHF OFF | OFF | OFF|4 ,
7ol rlir I olfrcsmawr F__| UHF OFF | OFF | OFF|
sl ! 0 llr [ offiFred L | wHFL) J|OFF | oFF | oFF|
ala | elie I off«soriF F__| UHF OFF | OFF | OFF|
1w|al|r | offsusro BanD Du | UHF ofFfF | ofFF | offF
1 |[e ][] [= FCS CHECK R | uHF oFF | oFF | ore||] TU. SW
Measure 12| a | e e || offroter wave R__| UHF off | oFf | aFF]|| Set the
Select the 13l | |F||F o i FCsAMAGE R | uHF OFF | OFF | OFF| TU.SW of
14 == &GC VOLT R__| uHF OFF | OFF | oFF| )
step or scan 15 r |- || ofjorFriciocks R | uHF ore_| oFr_| ore||| ©ach step.
operation. 16 r i [ofnE R |uHF J|oFF | oFF | OFF|
A A A
Scan Wait Step Name Ch.Mode, Band
Set the wait time Edit the name of Set the Ch.Mode and
for All Scan. each step. Band of each step.

5-64



a) Model Name
* Edit the tuner model name using up to 16 characters. The name specified here is
applied to the Tuner Model name on the File edit screen. After editing the name,
save the file on the File edit screen.
The Tuner Model name can be edited also on the File edit screen.

b) Scan Start Key
* Select the scan mode. Move the cursor to Scan Start Key, and press the Space key
or click the mouse.

All_Scah |<— Performs scan measurement on all steps that are selected for Scan under
Step_Ine Measurement.
This function performs scan measurement on a portion of the steps.

¢) Scan Results Display
* Select the display method of the All Scan judgement result. Move the cursor to Scan
Results Display, and press the Space key or click the mouse.

/ The judgement of all Steps is displayed.

Mormal / The judgement of NG Steps, measurement items, and measured
MNG_Data values are displayed.
DatadJudge <«— The judgement of all Steps, measurement items, setting values to

judge, and measured values are displayed. (Ver. 2.2 and later)
The judegment of NG Steps, measurement items, setting values to
judge, and measured values are displayed. (Ver. 2.2 and later)

MG_Datas Judie -

d) Measure
» Three items, Quad, Step, and Scan, are available. Select the check boxes (red) for
the items to be executed.
Move the cursor, and press the Space or Enter key or click the mouse to select the
check box.

* Quad
Enable the quad screen display on the Wave screen. Select the first of the four
consecutive steps to be displayed on the quad screen display. For the procedure,
see section 5.1.2, “Quad Screen Display.”

* Step
Select the steps to be executed in Step operation. Steps that are checked are
executed. Steps that are not checked are skipped to the next step.

* Scan
Select the steps to be executed in All Scan or Step Scan operation. Steps that are
checked are executed.
Steps that are not checked are skipped to the next step.
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e) Scan Wait
» Set the wait time until the tuner switching jig or tuner response completes its
operation when executing All Scan. 0 to 999 ms

* Operation timing example

All Scan 1 % 2 3 4 % 5 6 * 7
Step switch timing \l, l, l' ‘l' ‘l’ ‘l' ‘l'
|
|
|
TU SW1 - ;
I L
' [on ' :
Switching jig ! ! |
1 operation k— tonf toff] '
P! !
(. !
TU SW2 L L
| 1 1 1 1
o 11 oN !
Switching jig Lo Ak |
2 operation B ton2 —d—e- toff2 —>b—e—
| !l E '| | |
Scan Wait tw1 tw2 tw3

Set the Scan Wait time to 1 *, 4 %, and 6 of the all scan step.
1% tw1>ton1
4% tw2 > toff1 or ton2, whichever is greater
6% tw3 > toff2

When using switching jigs, the number of steps in which Scan Wait needs to be
specified can be reduced by grouping the steps that are executed in All Scan for each
switching jig. This reduces the time of the All Scan operation.

f) Step Name
* Enter the step name using up to 16 characters.
* The name entered here is displayed at the upper left of the Wave screen and Step
edit screen.
It is also displayed on the All Scan result display and All Scan data output.

g) Ch.Mode, Band
* Ch.Mode
Set the waveform display mode. Move the cursor, and press the Space key or click
the mouse to select.

L «—LCh

M <4—— M Ch

ki «— RCh

Ou «— Dual Ch (L,R Ch)

Tri 4—— Triple Ch (L,M,R Ch)
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* Band
Select the tuner band. Move the cursor, and press the Space key or click the mouse
to select.

h) TU. SW1,2,3
 Set the type of switch control signal output of tuner jigs, etc. Move the cursor, and
press the Space key or click the mouse to select.

WD <+—— Connect to GND of MOS FET
on <€ Voltage output specified by TU.SW 1, 2, and 3 on the Tuner Power screen
oFF | «e—— Off state of the MOS FET and TR collector (high impedance)

(2) Editing Steps
a) Copying from Fixed Item

* Press F9 (Edit) followed by F7 (Copy Mode) or click the Edit function key followed by
the Copy Mode function key to change the function key to edit mode and set the
Step All screen to copy mode.

* A list of current steps is displayed on the left side, and a list of Fixed Items is
displayed on the right side.

* Move the cursor to the item you want to copy from the Fixed Item list.

* Press F1 (Read) or click the Read function key to set the item to read condition. The
item is displayed in blue.

* Next, move the cursor to a position in the left list where you want to copy the item,
and press F2 (Write), F3 (Insert), or F4 (Append). The item is copied.

F2 (Write):  Overwrites to the cursor position.
F3 (Insert): Inserts the item above the cursor.
F4 (Append): Adds the item after the very last step.
F5 (Delete): Deletes the item at the cursor position

Copy ( Insert)

Step All {Copy Mace )
Fized Item

Mo, Step Mame Ch.Mocg Eand | - Mo, Step Name Mz Swpl |=
01 PCSLEVEL Fi vy UHF

02 PCSLEVEL i} UHF ] [0 rOWeR Gemd ot |
03 FOWER GalM Fi UHF 03 AGC 02

04 AGC Fi UHF 04 IMAGE 02

05 IMAGE R UHF 05  ndB WIDTH o

05 ndB WIDTH Fi UHF 05 AFT 03

a7 AFT Fi UHF 07  PCSASWR 02

02 PC3MSWR Fi UHF 02 IFREJ 02

03 |IF REJ L WHF(LY 03 +B DRIFT 03

10 +B DRIFT Fi UHF 10 GUARD BAMD o

11 GUARD BAND Cu UHF 11 PCS CHECK o

12 PCS CHECK R UHF 12 TOTAL WAWVE 03

13 TOTAL WAVE Fi UHF 13 PCSIMAGE 03

14 PCSAMAGE Fi UHF 14 AGCWOLT o

15 AGCWOLT Fi UHF 15 UHFPLLLOCKT o

16 UHFFPLL LOCK f R UHF 16 M.F. 02

17 M.F. Fi UHF

* Press F7 (Step All) to return to the Step All screen.
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b) Registering to User Item
* Register new items that you create in User Item, and use them when creating
another Tuner Model program.
* As with Fixed Item, press F9 (Edit) followed by F7 (Copy Mode) to enter edit mode.
* Move the cursor to Fixed Item at the upper right of the Step All (Copy Mode) screen,
and select User Item with the Space key or mouse.

Fized Iten
dzer [tem |<—

* Move the cursor to the item you want to copy from the Step All list.

* Press F1 (Read) or click the Read function key to set the item to read condition. The
item is displayed in blue.

* Next, move the cursor to User Item (right side of the screen), and press F2 (Write),
F3 (Insert), or F4 (Append). The item is registered.

Register
Step Al { Copy Mode)
Uzer Item
Mo, Step Marne Ch. Wpdle Eanic | =5 Nn.|V Step Marne |Max Swp| [=
01 PCS LEVEL Fi LIHF 01 UHF OSC/RF 02 |
02 POWER GaAlM Fi LIHF
03 AGC Fi LIHF
04 PCS LEWEL Fi LIHF
05 IMAGE R UHF
05 ndBWIDTH R UHF
a7 AFT Fi UHF
02 PCSASWR Fi UHF
03 IFREJ L WHF{L)
10 +B DRIFT Fi UHF
11 GUARD BAND L UHF
12 PCS CHECK Fi LIHF
13 TOTAL WaWVE Fi LIHF
14 PCS/IMAGE Fi LIHF
15 AGC WVOLT R UHF
16 UHF PLL LOCK T R UHF
17 MN.F. R IIHF
3 |IHF O5CIRF Fi

* Press F7 (Step All) to return to the Step All screen.
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5.4 Step Edit Screen
5.4.1 Step Screen Function Key Hierarchy

—|F1(Fﬂe) |—> File screen function key hierarchy * ....Ver. 2.2 and later
—|F2(Common) |—> Common screen function key hierarch
—|F3(Step) |
— F4(Size) |
—|F5(Wave) |
— F6(Marker) |
—|F7(TunerSweep) |
—F8Judge) | moooooomoEmm e mmmmm————————— - I
IEoEdD o 1 LT A A
-|=|F12(Quit) * |—> Calibration screen function key hierarchy G :
J‘{FlO(Cahbratlon) * | :
___________________________________________________________ :
—|F8(Ch Name) | F1(Read) | When F6(Marker) is selected |
I F8(Close) | :
: Same as G | 1
|

'I'lSame as G I "

-|-|F7(Param Remote) |—[=F8(Close) When F7(Tuner/Sweep) is

I
| selected '
! Same as G | 1
I : I
T1F8(Setting Item) I——|F1(Move Up) | |
: —|F2(Move Down) | :
{Same as G | —|F3(Change Forcus) | 1
: _|F5(Delete) F1(0OK) | :
I F2(Cancel) | I
1 F12(Quit) * |
1 —|F8(Close) | | |
: —Same as G | :
Lo e e o oo o o o e e e e e e e e e e e e e e o e e e e -
-|-|F1(Move Up) | When F8(Judge) selected :
J'|F2(Move Down) | |
HF5(Delete) F1(0K) | :
1 F2(Cancel) | I
1
\ F12(Quit) * | :
+|Same as G | 1

—|F10(Calibration) * |_> Calibration screen function key hierarchy

—|F12(H0me) * |
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» On the Wave screen, press F3 (Step) or use the mouse to select a function. The
Step edit screen is displayed.

Thai Sep 72 002508 200

LW [Model] 201 FISED ITEM Tl

e N

- | I

e, Setirg Bem 5w Common Date ' 1 Bhep Dotz H 3

01 ot | & [ | | [

02 | LogrLim A L I .I S—

03 |LEV 5P A M—I—J_

04 [T vaoe N = LEHVAFin | MCH.VEA | RCH W

=

e | Commss | Step | Sme | _ whe [

« Step edit screen function key structure

Moves to the Wave screen. (Ver. 2.2 and later)
Moves to the Calibration screen. (Ver. 2.2 and later).

File Common Step Size I Wave I Marker I TunerSweepI Judge I Edit I Calibration I I Home

Changes to Edit mode.
Activates the Judge screen.

Activates the Tuner/Sweep screen.
Activates the Marker screen.

v
v Activates the Wave screen.

Displays the active screen in full screen.

v
v Switches to the Step edit screen.

Switches to the Common edit screen.

Switches to the File edit screen.
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5.4.2 Wave Screen

(1) Wave Screen Selection
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(2) Notes when the Wave Screen Is Expanded

« If the Wave screen is expanded from the Step edit screen using the F4 (Size) key, the
screen is expanded to the same size as the normal Wave screen displayed using the
Home key. Note that normal measurement can be carried out on this screen, but
functions available on the normal Wave screen (such as selecting the tuner model from
the panel) cannot be used.

Use this screen only for viewing the screen in full screen. To measure using lines and
so on, press the Home key to switch to the normal Wave screen.
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5.4.3 Operations and Settings on the Marker Screen

(1) Selecting the Marker Screen

LW (Moo 01 FDI0 ITEM bl Thes Sep 22 BUEZE 2005

e e * On the Step edit screen, press the
= B F6 (Marker) key or click the Marker
i -y function on the screen. The Marker
= screen is activated.
lu:nn ]>_l—ur HEAEN
| = el e
e | Swp — m
e - | s "
L S — | B S sa—r= =
A AT T I S O |
L T | Commem | me S Ware. I.-— E—-—. i | 7 -
(2) Marker Screen
Ch.Group Marker Freq Display
Displays the assigned Sets the Sets the channel and sweep
channel name table name. frequency. for displaying markers.
Iarker
Ch.Group: [USA
v Liizplay v
Ch. Freq Ch. SWP
Mo, Drata ocle Mame [rHz] L Gl & & B C
Marker NO' 1L}Eand RF_REF 12 v | _I_I' o e
1 mjfBanc RF_REF 14 471250000 T _I_l' (]
1 RjjBand RF_REF B9 S0t 2500 l'_l' = (]
2
3
4
S
E
7
g
g
10T Ig 3 IES | SIS ERE
1] | = IF c [EAEG | =A==
12Com Turing P 457540 C W || e
Marker Data Marker Mode Channel Name
Switches between common Selects the marker The channel name of the
data and step dedicated type. marker.
data.
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a) Marker No.
» The measurement point marker on the Judge screen.
*No. 1L, 1M, and 1R are dedicated to RF markers.
* No. 10, 11, and 12 are dedicated to IF markers.
* Normally, data specified on the Sweep/Marker screen of the Common screen is
automatically set.
» There are 12 RF/IF markers (No.1 to 12). However, there are four other markers for
measurement that are not displayed.
No.0 : Maximum level point of the measured waveform (peak point)
No.13: -ndB point to the left of the peak point of the measured waveform
No.14: -ndB point to the right of the peak point of the measured waveform
No.15: Minimum level point of the measured waveform (bottom point)

b) Marker Data

» Sets whether to use the marker specified on the Common screen or make it
dedicated to the step. Move the cursor, and press the Space key or click the mouse
to select.

* When set to Band (RF marker) or Com (IF marker), you cannot move the cursor to
the Data box.
In addition, the name and frequency specified on the Common screen are
automatically set.

» When set to Step, you can add or change the marker.

¢) Marker Mode
» Sets the marker mode.

*RF + + + Setto RF marker.
IF « + + Setto IF marker.
OFF -+ + Disables the frequency setting.
AGC_V - + « Set to voltage marker only for AGC Curve. (Ver. 2.2 and later)
Pk-ndB(L) -+ - - The marker of ndB is set to the left of the peak of the waveform.
(Ver. 2.2 and later)
Pk-ndB(R) -+ -+ -« The marker of ndB is set to the right of the peak of the waveform.

(Ver. 2.2 and later)

d) Marker Ch.Name
 If you set a Ch. Name Table name when setting a RF marker, the frequency is
automatically set.
When specifying a name, enter the name so that the first three characters match
including spaces and upper and lower case.

e) Marker Freq (MHz)

* Sets the frequency.
RF: 0.000 to 1200.000 MHz, 1 kHz steps
IF: 0.000 to 1000.000 MHz, 1 kHz steps
AGC_V: 0.0t0 15.0V, 0.1 V steps (Ver. 2.2 and later)
Pk-ndB(L): 0.0 to 99.9 dB, 0.1 dB steps (Ver. 2.2 and later)
Pk-ndB(R): 0.0 to 99.9 dB, 0.1 dB steps (Ver. 2.2 and later)

« If a Ch. Name Table name is specified, the frequency cannot be changed.
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f) Display

* Turns ON/OFF the specified markers separately for each channel and each sweep.

Select the check box using the Space and Enter keys or the mouse. The marker is
ON and displayed when the check box is red.

* No. 1 marker consists of L, M, and R and is fixed.
e [fallL, M, and R are turned OFF, the marker is turned OFF under Ch.
(Ver. 2.3 and later)

» The area under SWP changes depending on the Max Sweep setting specified on the
Tuner/Sweep screen.

1: Aonly
2: Aand B
3: Allof A, B,and C

If all A, B, and C are turned OFF, the marker is turned OFF.

(3) RF REF/Tuning Marker

* These markers are reference markers for PLL control and VT Auto.
L, M, and R channels tune to 1L, 1M, and 1R, respectively.

1L| Band | RE_REF [z ] 367 250
Bandl RF_REF 14 471.250
RF_REF 63 801.250

LWISD [Moed] 11 FI CED ITEM full

N
"."!I 'n‘ n
[ I\
i — T
1L |I IS
I Il
;"; ll W
r"; 1 lll
v
AN TN
T A T A I A A R T T T
L Ch M Ch
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(4) Adding Markers
a) Setting Step Dedicated Markers
* Move the cursor to the Data button corresponding to the number you want to set the
marker, and select Step using the Space key or mouse.
* Move the cursor to Mode, and select marker type.
» Set the channel or Freq. boxes to add the markers.

Marker
Ch.Group: |U5A_CATY
Marker Drisplay
Ch. Freq Ch. WP

Mo. Data Mode Marne [MHz] L M F A B C
1L| Band RF_REF [[wrz ] 367250 |F | oo |F|=|
1M| Band RF_REF 14 471250 | ||| Q| [F)o)d
1R | Band RF_REF ] 801250 |G| |-
2 |[Step RiF TP1 500000 | [F | F | |5 )
5 | Step IF TF2 a0 - e HEE
4

5

[

7

3

9

10| Com IF B [ 41.250 | | W (= | ||| e e
11| Com IF = [ 2170 |F (| F(|F| (Fo] =
12| Com Tuning I[P [ 45750 |W | (W | |= || =] =

b) Auto Setting of Markers
* If you change the band on the Step All screen of the Common edit screen, the RF
REF (No. 1L, 1M, and 1R) of the band is set automatically to the marker set on the

Common edit screen.

Set automatically

Iarker

Ch.Group:  |USA_CATY

Marker Display
Ch. q Ch. SWP
ha. Data Mocde L 3 L M R||& B C
1L| Band RFE_REF 2 55250 || (| o (| o] || o o
11| Band FiF_REF [3 83250 ||| | | || Q
1R Band FF_REF B 127250 (ol || ol |E | [IF || o) o
2 | Step RF TP 800,000 |IF || IE (IF| (I |
3 |Step IF P2 40000 | (= (= | | | o |
4
5
[
7
8
g
10| Com IF 5 250 |E(|FE(E| |F| x|
11| Com IF C 42170 |F |E (=] = | o=
12| Com Turiing F 45750 (I (| IF || IE ol =R

When Band is changed from UHF to VHF (L) in step a) above
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(5) Setting RF Markers Using the Ch. Name Table

a) Displaying the Ch. Name Table
* Move the cursor to the position where the RF marker is to be added on the Marker
screen.
Press or click F9 (Edit) followed by F8 (Ch. Name) to display the Ch. Name Table at
the center of the screen. The table that is displayed corresponds to the Ch. Group
that is specified on the Sweep/Marker screen of the Common edit screen.

Ch Mame Table __| *The Ch. Name Table is displayed at the
Mo. | Mame | FremihHz) | Band  [[3|  center of the screen.
A 14 4.1 250 UHF
o e Use the up and down keys or the mouse to
72 g 4833250  UHF select the channel to be added.
7307 488.250  UHF If you are using only the keyboard, press the
418 493230 UHF up and down keys to move the cursor, and
75 14 501.250  UHF O
= = En7 250 LHF press the Space or Enter key to confirm.
7o 513250  UHF If you are using the mouse, click the channel
78 22 518250 UHF
78 23 525250  UHF to be added.
a0 24 531250 UHF
g1 25 537250 UHF
g2 2 543250 UHF
g3 27 548250 UHF
g4 28 ES5250  UHF
g5 24 BG1 250  UHF
86 30 EG7 250  UHF
87 3 573250 UHF
gg 32 578250 UHF Fi
b) Adding RF Markers
Marker Display
ch. Fren ch. SWF
Mo, Data Moce Mame [MHz] L M R A B C
11| Band | RE_REF |EIEN Fw72e0 | F|alal (Flalla
11| Band | RE_REF [1a ] 471250 || m || (oo
15| Band EE FEF I! ol [ giizen ol el el
2 || Step RF [20 ] 507.250 | | m [ | || m| m
JA
4 ||
5 || ]

The marker selected in the Ch. Name Table is entered.
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(1) Selecting the Tuner/Sweep Screen

LW [asdel] 1 FDED (TEM fel

5.4.4 Operations and Settings on the Tuner/Sweep Screen

Sep 22 132341 2005

i

I

activated.

» On the Step edit screen, press the
F7 (TunerSweep) key or click the
TunerSweep function on the screen.
The Tuner/Sweep screen is

Press the F4 (Size) key to display
the entire window.

L | — [
A0 | o Y S 0 P
CoC S | Co— [ S T |
e FE O | N P T |
oo™ | N [P [P iy
e s - T : =
(2) Tuner/Sweep Screen

Max Sweep

Set the number of Step Name Ch Mode Band

sweeps per Enter the Step Name. Selects the Ch Mode. Selects the Band.

channel (1 to 3).

(Ver. 2.1 and later)

(Ver. 2.1 and later)

(Ver. 2.1 and later)

A 4

Turer ! Sweep W

| Step Mame: |FCS LEVEL

> M Sweep 2|

[ o mode: Du_[[Bane: vrFHs ]

L

il

— Ch.Commentl
. Step Data
Mol Setting It E Dt
(n] TN 1Tem Wi ommon Lata) 2l L ¥ R
a1 |Sweep wait | & 10 | 20 | 20 | 20
B | 0| 0| o
02 [ Logiin & Linear | | | |
; | | | |
03 f|LEv swP 2 oM | | | |
A A A
Ch.Comment Common Data Step Data
Enter the comment Displayed where there is Setting item for each
at the bottom of the Common data in the channel and each
Wave screen. specified setting item. sweep.

Setting Item
Displays the specified
setting items.
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a) Ch. Comment

* Box for entering a comment that is displayed below the waveform display frame on
the Wave screen. Up to three comments using up to 16 characters each can be
entered.

* Move the cursor to Ch. Comment, and enter a comment. After entering the
characters, press the Enter key.
When the characters are entered, the comment is displayed below the waveform
display frame on the Wave screen.

» The comment is displayed approximately at the center of each channel on the triple
display. The display position is fixed.

Sten:0L/PLS LEVEL HEL: omd  HB3: oA CH:R Band: LHF
HEZ: 8SnA  tB4:  OnA
VT: 24,48
P-P: 2,02
Pro-1.3
012
5 3.0
PiC: 0.1 /
P-5: -1.7 %
1
A—

| 12346678301 23456 |

| £3Ch 801, 25HHz |

I abedefghi jklmnop I

maxsweep 1 | L

Turer J S

0]

R

Ch.Comment | 1234567890123456

[6acn g0t 25MHz

shecefghikimnog

. Setting Item  |SWF Common Data

Step Data

Al L

] R

Sweep Wait

Log/Lin

Linear

LEW SWF

aM

A
A
A
A

T hade LEH_VR LCH_VA_Fix | MCH_VA_Fix | RCH_WF

LW [Moded] 01 FIXED ITEM full

Displayed approximately at the center of each channel
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b) Max Sweep
» Set the number of sweeps per channel (1 to 3).
* Move the cursor, and press the Space or Enter key or click the mouse to select.
* When the Max Sweep value is entered, the area for setting the sweeps changes

accordingly.
Max Sweep 1 Max Sweep 2 Max Sweep 3
Tuner § Sweep Tuner | Sweep Tuner § Sweep
Max Sweep 1 L Max Sweeep L Maz Sweep L |
Ch.Comment | 12345678901 23456 |69EIh o012 Ch.Comment |123458?890123456 B9Ch &01.2¢ Ch.Comment |123456?890123456 BICh 501,25
Mo, Setting ltem  [SWF Common Data i Mo, Setting Item  [SWF| Common Data 2 Mo, Settihg ltem  [SWF| Common Data al
Of [Swezp it | & | 10 01 [Sweep wait | & | 50 [0 [sweepwait | 4 | 50
02 [LogiLin & Linear | B
02 [LogfLin & Liniear B
J—
02 [Lagtin & Liniear
B
C

The area for setting the operating conditions of A, A/B, or
A/B/C changes depending on the number of sweeps.

c) Setting ltem
* Displays the specified setting items.
* Press or click F9 (Edit) followed by F8 (Setting Item) to add a setting item.
For details on the setting items, see section 5.5, “Setting Items.”

d) Common Data
* Displays the basic data that is set on the Tuner Power and Sweep/Marker screens
on the Common edit screen. Common data is not displayed for setting items that do
not have common data except for a portion of the settings that have default settings.

e) Step Data
* Set the operating conditions independently.
» The condition can be set for each sweep (A, B, and C) on each channel (L, M, and

R). If you want to set the same condition for all channels and all sweeps, set the
condition in sweep A under All.

f) Step Name (Ver. 2.1 and later)
* Enter the Step Name. (Up to 16 characters)
* Also it can be set on the Step All screen.

g) Ch. Mode (Ver. 2.1 and later)
* Ch. Mode is selected from L, M, R, Du, and Tri.
* Also it can be set on the Step All screen.

h) Band (Ver. 2.1 and later)
* Band is selected from VHF(L), VHF(M), VHF(H), and UHF.
* Also it can be set on the Step All screen.
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5.4.5 Operations and Settings on the Judge Screen

(1) Selecting the Judge Screen

LW (Mool 411 FEGED ITEM hul

Tias Sep 22 20:52:19 2005

» On the Step edit screen, press the
F8 (Judge) key or click the Judge
function on the screen. The Judge
screen is activated.

Press the F4 (Size) key to display

SILIRIRIEIRIEIE

ANAIAININTTTIDD <

the entire window.

[ [r— sinp. = | e Maker | Twartwery | swign

(2) Judge Screen

Measure
Set the measure mode,
measurement channel, etc.

REF,Target
Set the sweeps to be

measured and markers.

Judge
Set the judge values
and judge lines.

Juclge
) 4 v v
Mezsure REF Targget Juddige

MojStepl L M R ocde Marne AVE] SWF | MER| SYWF | MKR Lovwer Upper Line | FOS | RMG| OFS
0 o ) T fr 1| Al I o[ @000 w
2|r|rr | pimee [F-pe [0 f& 12 A |o W 000 ED0 MMz OFF
30 m e Level [ [t |a Jo |& Jaz T =00 oo op|LD
4| F | P r | Level |t a Jo |a Ju T oo o000 «5|OFF
5 F | F|Fr e - (|2 Jo |& Jio f sso[  -zoo oe|Lu
6| || | | L F-C e Jaz & |1 =oo|[  zoo o |0OFF
g Ll T Tl el P51 & J12 & Jio T s oS0 es| OFF
|
9|
10 1
1
12) 1
131
14 1
15 1
16 1
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a) Measure No.
« The measure number becomes the order of the measured values on the Wave
screen.

b) Measure L, M, R
* Settings of the channels on which to perform measurements. Select the Ch check
boxes (L, M, and R) to enable measurements. Move the cursor, and press the Space
or Enter key or click the mouse to select.

Example)
L M H L M H
_H(_RIN_] A B
Measure on L, M, and R channels Measure only on the L channel

« If all of L, M, and R are turned OFF, the specified measure mode is skipped.
(Ver. 2.3 and later)

c) Measure Step
» Used to add measurement items. Move the cursor, and select the step using the
Space key or the mouse to enable the measurement.
* You can set up to 16 measurement items in a step.

d) Measure Mode
» Displays the current measure mode. To change the setting, move the cursor, and
press the Space key or click the mouse to select from the menu. Press the Enter key
or click the mouse to enter.
For details on the measure mode, see section 5.6, “Measure Mode.”

e) Measure Name
* Enter the name for the measurement item. The name entered here is the name used
on the measured value display on the Wave screen. If you do not enter a name, the
name is not shown (only the measured value is displayed).
Up to 10 characters can be entered.

f) Measure AVE
* Setting for averaging and displaying the measured values. Set the value in the range
of 1 to 9. Set this value when the measured value is unstable and is difficult to read
or when you need to insert a wait until the waveform stabilizes after switching the
step during All Scan mode. The specified number of measured values will be
averaged and displayed.

g) REF SWP , REF MKR , Target SWP , Target MKR
* Measurements are made basically within a channel at the points specified by the
sweep (Ato C) and marker (No. 0 to 15) and between two specified points. This area
is used to set the sweeps and markers. If these settings are not necessary in the
specified measure mode, this area shows blank.

h) Judge Lower , Judge Upper
* Boxes used to enter judgement values for measurements. Move the cursor and
enter the value. After moving the cursor, press the End key to display the selectable
range at the upper right of the screen.
GO/NOGO judgement is performed when you enter the Lower and Upper judge
values for each measurement.
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When the measured value goes outside the judgement limits, an asterisk is placed
before the corresponding value on the Wave screen, and the value turns red. The
waveform display frame also changes from green to red to indicate NOGO.

i) Judge Line
» Selects the judge lines to be displayed on the Wave screen for the marker point
specified in Target MKR.
Move the cursor, and press the Space or Enter key or click the mouse to select. The
button is not displayed for items that cannot display judge lines.

E<— Does not display the judge lines.
Lo «——— Displays the lower judge line.
Ur [¢<— Displays the upper judge line.
L/ 4——— Displays the lower and upper judge lines.
InD <4¢——— Displays the measured values using a bar graph. The judge line is
displayed in the bar graph.
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5.5 Setting Item (Setting Tuner/Sweep)

The Setting Item is used for setting the Tuner Power, Sweep and Marker.

Combining these settings can obtain various operating conditions.

The conditions can be stored as User Item and recalled when creating the Step for new
Tuner Model.
This is also used for dedicated setting in Step.

5.5.1 Setting Item Selection Screen

LW (Moo 11 FDAD ITEM el

Wt M 7 10:06:28 2005

T S : oo g « On the Wave screen, press the F3 [Step]
T key to display the Step setting screen.
= Then, press the F7 [Tuner/Sweep] key.
o—— You can also use the mouse to click the
o o e Tuner/Sweep screen on the Step setting
12 Com v |- LT R A ] SCreen.
\u-f!llu‘ =
: =
Y — —— %—éjﬁlﬂlf * Press the F9 [Edit] key followed by the
S oy oy | A A o o Y F8 [Setting Item] key to display the
]m:| :::| ’—'_ I e — o e e Setti It
. | o etting Item screen.
" s o |74 -
ke - — ; -8
LWIGD [Mosdel] 111 FIXED ITEM full Please Walt How Ac: 1] o MEMORY CARD, ‘Wod Mar 2 10210:27 2005 . .
= * Select the necessary item from the list
u""’""" bttt i it b Ay on the Setting Item screen. Press the
IF gt
sl o g cursor keys to move the cursor and
i e o press the Enter key to select or
= deselect the item. If you are using the
- mouse, position the mouse cursor to
CERIIOETED OTI (FED D O O 6D the desired item and left-click to select
e T e e S S S e G or deselect the item.
ATy L dmeav L1 A NB Y
I AGL Mode aGCv LI AGC Red dB  _JAGC Red V' _f AGT 5W AT S
e T e * When the item is selected, the check
ST i G R box of the item turns red, and the
\:::\"Atr-lmlJ]~\',ltn|MZJ)\fACnI‘-o:J)’wECn’.“o!J)’kﬂt'\’.Nﬂ!JSWD:r(NoJ item is added to the Iist on the right
ki ki b e i side of the Setting ltem screen. The
e — — e item is not selected when the check
j:‘:‘."r:ll ::IIII::IH: JIPFLL Greet)  _JPLL Sreetd  _JPLL SreetT  _JPLL Sreet®  JPLL Sreet7  _J PLL Sreetd bOX iS gray-
E LA anLne
\Jr’lllll S PLLCAY JFLLCAT S FLLCad S FLLCE P CR S FLLCEY JFLLCEE
S : \ + After selecting the setting items,
—— — ——— press the F8 [Close] key to return to
] the Tuner/Sweep screen.
R e o When A, A&B or A+B is selected.
bava e |_baaes o | Chsgn s | [ o T |_Cua | vresew | cusbestivn | I‘«\

When OFF is selected.

When PLL_Patern is selected.

» The items displayed on the Setting Item selection screen are different according to the state
of PLL Output Mode as shown above.
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Tuner ] Sweep Y

WMax Sweep Ik M R

Ch Cormment |

Step Data

i Setting It SWP Dat:
o) Setting Iterm omman Data il i > B

o1 ‘Swaap Wicith A 27.000

B

c

Priority over numeric values entered
1. LLM,RCH
2. Al
3. SWPA
4. Common

« Enter numeric value to All, L, M, and R of
the Step Data columns.

* Enter numeric value for SWP columns A, B
and C according to Max Sweep setting.

* Numeric value only entered to All:
The L, M, and R values become the same
value.

* Numeric value entered to L, M, and R;
Values are dedicated for L, M, and R.
This setting has priority over All and Common.

* Numeric value entered to A, B, or C:
When numeric value is only entered to A,
the B and C values become the same.
When numeric value is only entered to B
or C, the value is dedicated for B or C, and
has priority over A.

(I) Instance  Periority Circle number indicates priority.
No. | Setting Item SWP | Common Step Data
Data Al L M R
01 | Sweep Width A @ @ @® @® ®
B @ DO |©e @3
C @ . [©3 O3

(1) Example (1) [ ]indicates numeric value entered.
() is automatically set according to the priority.

A | [20.000 MHZ] Common (20) | [1.000 MHZ] Common (20)

B [10.000 MHZz] | [5.000 MHZz] All (10) All (10)

C Common (20) | SWP A (1) [2.000 MHZ]
(1) Example (2)

A | [20.000 MHZz] | [10.000 MHZz] | All (10) All (10) All (10)

B SWP A (10) SWP A (10) SWP A (10)

C SWP A (10) SWP A (10) SWP A (10)

When A SWP is set to All, the same setting is made for B and C SWP.
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5.5.2 Description of Setting Item

(1) Freq

A Initial status.

O: Set with Common.
Type [
¥ Setwhen added.

Setting Item
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting Item

Sweep Width

0.000 to 1000.000 MHz, 1 kHz steps
* This item is used to set sweep width.

Sweep Time

3.2,6.4,12.8 ms

* This item is used to select sweep time.

* If the waveform skews (differs from the waveform of the
LSW-345B or MODEL 346B), select 3.2 ms.

* If the waveform skews (differs from the waveform
displayed in 5-ms sweep of the LSW-345B), select 6.4

ms.

Sweep Wait
(0 ms)

0 t0 999 ms, 1 ms steps

* This item is used to set the wait time until sweep
operation starts after VT is output.

* In Dual or Triple sweep mode, consider the delay
caused by the time constant of a tuner.
Use this mode for time-consuming setting changes (e.g.,
AGC voltage) between A, B, and C sweeps.
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A Initial status.

O: Set with Common.
Type [
¥ Set when added.

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting Item
Sweep Mode A | FRQ SWP, CW,FM SWP
(FRQ SWP) * Selects RF output signal Mode.
* FRQ SWP
Outputs swept signal.
Use the Sweep Width to set the sweep width
«CW
Outputs CW. Use the Center FREQ to set the center
frequency.
Use this item together with IF Auto Track: Manual in the
Setting Item.
* FM SWP
Outputs FM signal.
The waveform is not displayed on the Display.
The Single CH Mode can only be used.
Set MAX Sweep: 1.
Current cannot be measured.
Set the Setting Item as follows.
Sweep Width: FM deviation frequency
IF Auto Track: Manual
Center FREQ: Center frequency
FM Step: Modulation frequency
Center FREQ A | 0.000 to 1200.000 MHz, 1 kHz steps
(0 MHz) * This item is used to set sweep center frequency when IF
Auto Track is set to Manual.
Offset FREQ A | -1000.000 to 1000.000 MHz, 1 kHz steps
(0 MHz) * This item is used to offset the waveform left or right from

the specified center frequency when Auto or Manual in
the IF Auto Track is selected.

* When measuring the frequency at 1-kHz resolution, set
the point at the screen center to obtain accurate results.

Center Center
Measurement Measurement |

point \ point |

-2.25 MHz offset ‘
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A Initial status.

O: Set with Common.
Type [
¥ Set when added.

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting Item
Image FREQ A | Normal, Image f
(Normal) * This item is used to select Image measurement.
* Normal
General measurement
* Image f
The sweep center frequency and marker frequency are
automatically set to the image frequency.
IF Mode: Upper
[Sweep center frequency: Add "2 x (IF Center)"
Setting Marker frequency: Add "2 x (Tuning IF)"
IF Mode: Lower
Subtract the frequency shown above.
FM Step A | 0to 1600
(1200) * This item is used to set FM modulation frequency.

* Modulated waveform is similar to a triangle wave.

1
Sweep Time

FM Step = [% - 0.084] X

Where fm: modulation frequency

* Typical value of FM Step

Modulation
frequency 1kHz | 600Hz | 400Hz | 300Hz | 200Hz
Sweep | 3.2ms 161 286 443 599 9N
Time 6.4 ms 81 143 221 299 456
12.8 ms 40 72 111 150 228
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(2) IF Input

A Initial status.

[ O: Set with Common.
¥ Setwhen added.

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting ltem
IF Mode O | Upper, Lower, FM Upper, FM Lower, Upper/2nd_Up,

Lower/2nd_Up

 Set the mode to match the type of tuner local frequency.

* Select the mode on whether the tuner local frequency is
lower than or higher than the RF reception frequency.

+ Select the IF mode according to the direction of the
frequency change of the tuner IF output (signal
connected IF INPUT of the LW 360).

Prevent the tuner from tuning to the image frequency.

» Upper
Type in which the local frequency is higher than the RF
reception frequency and the direction of change in the RF
reception frequency is opposite to the direction of change
in the IF signal.

* Lower
Type in which the local frequency is lower than the RF
reception frequency and the direction of change in the RF
reception frequency is the same as the direction of
change in the IF signal.

* FM Upper
Type in which the local frequency is higher than the RF
reception frequency and the direction of change in the RF
reception frequency is opposite to the direction of change
in the IF signal for FM tuners.

* FM Lower
Type in which the local frequency is lower than the RF
reception frequency and the direction of change in the RF
reception frequency is in the same direction as the
direction of change in the IF signal for FM tuners.

* Upper/2nd_Up
Double-conversion type tuners in which the 1st and 2nd
local frequencies are of the upper type.

* Lower/2nd_Up
Double-conversion type tuners in which the 1st local
frequency is of the lower type and the 2nd local frequency
is of the upper type.
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A Initial status.

[ O: Set with Common.
¥ Setwhen added.

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting Item
IF BPF A | Through, 30 MHz BPF
(Through) * This item is used to select the 30 MHz BPF in the IF

setting. (3 dB bandwidth: <1 MHz)
* Through
Use normally measurement
Without filter
» 30 MHz BPF
Reduces interference and noise.
Use this mode for measuring Image and IF REJ.
* Image measurement
The sweep center frequency (IF Center FREQ + IF
Tuning FREQ) is added (IF Mode: Upper) or subtracted
(IF Mode: Lower).

Sweep center Sweep center

frequency frequency
Through Through
mode  \\ A mode
30 MHz BPF on
Image measurement Image measurement
(Waveform is hidden behind (The 30 MHz BPF response
noise) appears without noise)
* IF REJ measurement
Through mode Through mode
ﬂx 30 MHz BPF on ﬂﬁ(
IF REJ measurement IF REJ measurement
(The VHF LO END waveform (The 30 MHz BPF
appears with RF signal response appears without
interference) RF signal interference)
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A Initial status.

[ O: Set with Common.
¥ Set when added.

Setting Item
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting Item

IF Auto Mode
(Normal)

Normal, A Sweep Only

* This item is used to shorten the frequency measurement
time before operating each sweep

* Normal
The IF Auto operates in each Sweep mode: A/B/C.
Select this function when measuring a frequency
variable range (e.g., AFC, +B Dirift).

* A Sweep Only
Select this function when using the same tuning
frequency in A/B/C Sweep mode.
This function disables B/C Sweep to shorten the Sweep
Wait time.
No IF Auto ATT setting is required for a device that level
is decreased in B/C Sweep mode.

IF Auto Track
(Auto)

Auto, Manual

* This item is used to select sweep center frequency
setting method.

* Auto
Always displays the waveform at the screen center by
detecting IF signal output from the tuner.

* Manual
Sweep operation performs based on the specified center
frequency. This item is used to set the center frequency
with the Center FREQ in the Setting Item.

IF Center

4.000 to 120.000 MHz
* This item is used to set up IF Center (MHz) which has
been set in a Sweep/Marker screen at each sweep.
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Set with Common.
Initial status.
Set when added.

O:
2
DG

Setting Item
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting Item

LIN Rage

1,2,3,4,5,6, 7, Auto

* This item is used to select amplitude of the detected
waveform.

» Each level to the next step (i.e., 1 to 7) is doubled as
shown in Table below.

Level for 6-division display

1mV/Div

emV

2

12

4

24

8

48

16

96

32

192

N OO WIN -~

64

384

 Selecting Auto enters Automatic Response Control
(ARC) operation. The waveform is automatically
displayed for five divisions when input signal level is
between 2.34 mV and 320 mV. The ARC IND bar is
displayed on the left side of the waveform.

ARC IND y v¥
bar \_ / \

/ \
1% ~— |,

Indicates detected Waveform in ARC
signal level. operation mode

Constant deflection,
five divisions display

LOGILIN
(LOG)

LOG, Linear

* This item is used to select display method: LOG for IF
signal, Linear for detected signal.

* LOG:
Select this item to measure a signal with large level
difference (e.g., Power Gain, Image).

* Linear:
Select this item to measure detected waveform or
detected waveform output from the VSWR bridge.
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A Initial status.

[ O: Set with Common.
¥ Set when added.

Setting Item
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting Item

DET IN

INT IF DET, INT VSWR, DET IN 1, DETIN 2, DETIN 3
* This item is used to select destination of detected signal.
* INT IF DET:
The signal input to the IF Input is detected by using an
internal detector.
* INT VSWR:
Input signal is detected by using an internal VSWR
bridge.
*DETIN 1 to 3:
Input signal is detected by using an external detector or
an external VSWR bridge.
Select signals connected to the DET IN 1 to 3 connectors
on the rear panel.

Polarity

+ -

* This item is used to select polarity of detected signal.

* Select + when INT IF DET is selected.

» Select - when INT VSWR is selected.

* When DET IN 1, 2, or 3 is selected, select the polarity
according to each detected signal.

* Incorrect polarity selection does not display the
waveform.

Clamp SW
(ON)

ON, OFF

* Selects Clamp operation on/off.

* ON

Removes DC component to stabilize the base line
displayed even when the DC component is
superimposed on the detected signal.

* OFF

The base line moves according to the DC component
superimposed on the detected signal (e.g., Local signal
leak).
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(3) Level

A Initial status.

[ O: Set with Common.
¥ Setwhen added.

Setting Iltem
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting ltem

RFATT

0 to 90 dB,1 dB steps

* This item is used to set P. ATT when observing
waveforms
Consider the tuner specifications (e.g., Gain) when
setting the value.

IF Auto ATT

0to 90 dB, 1 dB steps

* This item is used to set P. ATT in IF Auto mode.
Consider the tuner specifications (e.g., Gain, IF level)
when setting the value.

IFATT

30, 20, 10,0 dB

* This item is used to set attenuation of signal input from
the IF IN connector

* Select 30 dB in general.

* When measuring low level signal (e.g., reduction
waveform of AGC, rejection waveform of Image and IF
REJ, noise figure), select suitable attenuation.
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(4) Display

Set with Common.
Initial status.
Set when added.

O:
[A:
¥

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting ltem
ARC IND Range O [1,2,3,4,5,6,7

* This item is used to select display range of the ARC IND
bar when Auto in the LIN Range is selected.

Select the range for easy observation.

» Each level to the next step (i.e., 1 to 7) is double as
shown in Table below. (same as the LIN Range)

Level for 6-division display
1 1mV/Div 6mvV
2 2 12
3 4 24
4 8 48
5 16 96
6 32 192
7 64 384
ARC_IND_DISP A | ON, OFF
(ON) * In Linear measurement mode, this item is used to delete
the ARC IND bar when Auto is selected in the LIN
Range.
* ON: Displays ARC IND bar.
* OFF: Deletes ARC IND bar.
VSWR REF A | OFF,2t09
(OFF) * This item is used to display the amplitude of the VSWR

measurement waveform by calculating the VSWR value
settings equivalent to the 5 DIV.

* OFF: Shows a normal VSWR waveform display.

* 210 9: Shows a VSWR value at calculated display.
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A Initial status.

[ O: Set with Common.
¥ Set when added.

Setting Item
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting Item

Wave DISP
(Wave DISP)

Wave ON, Wave OFF

* This item is used only for the measurement and selects
OFF to erase the waveform that is not used for observation.

* Wave ON: Displays all waveforms being set.

* Wave OFF: Erases selected waveform.

Example of PCS/Image

B swee B sweep side
\p Select Wave OFF

A swee
Asweep = :> P~

7

C sweep C sweep

B sweep: Erasing the B sweep can
Set as a comparision signal easily observe the desired
in Image measurement waveform.

Wave MEM

0 to 40 (Version 2.0 or before: 0 to 20)

* This item is used to display the stored waveform on the
Display.

* Set the desired waveform stored as standard to each
sweep. The waveform is displayed in blue on the
Display. Use this waveform as a reference.

* This setting can also be performed while observing the
waveform on the [WAVE] screen. The Setting Item is
also automatically set.

* When 0 is set, it becomes OFF.

Wave POL
(Normal)

Normal, Reverse

* This item is used to select a display direction of a waveform.

* Normal:  Normal state. Baseline positions at the lower end.

* Reverse: Baseline positions to the top. A reverse of a
waveform.

Data DISP
(ON)

ON, OFF, Judge No. 1t0 3

* This item is used to select the display method of
measurement data displayed at the upper left of [WAVE]
screen. This setting cannot be selected in L/IM/R CH and
A/B/C sweep modes and becomes the setting of each Step.

ON: Displays measurement data.

OFF: Erases measurement data.

Judge No. 1 to 3: Displays only No. 1 to 3 data of Judgement.

MAX x3: The number of three higher ranks by Judgement

settings is displayed.
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A Initial status.

[ O: Set with Common.
¥ Set when added.

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting Item
Data POS A | Normal, Reverse
(Normal) * This item is used to select a display position of a
measured data.
* Normal: Normal state. Displays from the top in order.
* Reverse: Displays the measured date from the lower
end to top in order.
CH. Name Disp A | OFF, ON
(OFF) » Ch. Name and Band are displayed at lower left of the
(Ver. 2.1 and later) screen when having set CH. NO. with Parameter Remote.
* When having not set Parameter Remote, Ch. Name of
RF Ref Marker is displayed.
(Only setting by A sweep)
Log Scale A | 1 dB/Div, 2dB/Div, 5dB/Div, 10 dB/Div
(10 dB/Div) * When Log is measured, the amount of levels per 1 Div is
(Ver. 2.1 and later) selected. In Lin measurement, it becomes invalid.
* A setting value is displayed at the lower right of the
screen when setting it.
However, when 10 dB/Div and Log Offset dB are 0 dB, it
does not display.
* When AGC_Curve?2 or 4 is selected with AGC Mode, an
actual scale doubles to the setting value.
Log Offset dB A ]10.0t050.0dB
(0.0 dB) * When Log is measured, the offset level of the grid
(Ver. 2.1 and later) uppermost part is set. In Lin measurement, it becomes
invalid.
* A setting value is displayed at the lower right of the
screen when setting it.
* However, when 0.0 dB and Log Scale are both 10
dB/Div, it does not display.
dB Indicator A | OFF, 1dB, 0.5dB
(OFF) * When Lin measurement is performed, the interval from
(Ver. 2.2 and later) the waveform peak to 10dB is displayed in the logarithm
scale.
Two kinds of scales of 1dB and 0.5dB can be selected.
* This item is used together with turning ON LEV Swp.
dB Ind_Pos A Peak, A, B, C
(Peak) * Select the display position of dB Indicator.

(Ver. 2.2 and later)

* Peak Waveform peak point

A Aline at the screen center
*B The center of the screen right half
+C Screen right edge
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(5) Tuner Power

A Initial status.

[ O: Set with Common.
¥ Setwhen added.

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting ltem
VT Mode A | LCH VR, MCH VR, RCH VR, VT FIX, LCH VR FIX, MCH
(LCH VR) VR FIX, RCH VR FIX, VT Auto, VT Sweep
[Nine types selectable]
* This item is used to select the method change VT output
voltage. Setting only for A sweep
LCH VR Y These VT VRs are used to set the voltage to be
MCH VR output between VT Lower and VT Upper
RCHVR 7 (entered by using the Setting Item)
* VT FIX
Fixed output voltage.
Output voltage = VT Upper + (VT Lower X1/10)
Set VT Lower Voltage to 0 V in general, then set the VT
Upper to the desired voltage.
LCH VR FIX The sweep signal started by voltage set
MCH VR FIX | yith v VR of L, M, and R is output.
RCHVRFIX 7 siaple waveform is displayed since the VT
voltage is fixed during sweep period.
* VT Auto
The VT voltage is automatically set for tuning a tuner to
CH marker frequency set NO. 1 in the [Marker] screen.
VT search voltage range is set by VT Lower and VT
Upper.
© VT voltage is automatically set to match the markers
No. 1 (RF REF) and No. 12 (Tuning).
IF P marker
(Tuning) No. IFC
12 marker
RF marker
, (RF REF)
Contd No. 1 marker
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A Initial status.

[ O: Set with Common.
¥ Set when added.

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting Item
VT Mode A | < VT Sweep
(LCH VR) Step sweep is performed between the VT Lower and VT
Upper. The level increases synchronized with the
sweep. Set the step voltage by using the VT Step, VT
MAG and VT Wait in the Setting Item.
Sweep stops at the voltage when Step judgement
NOGO
— VT Upper
VT MAG.3
VT MAG.2
VT MAG 1
VT Lower TR T 42T AT
Start | VT Wait  Stop
One sweep
VT MAG: 3 selected
VT Lower @) 0.00 V to 30.00 V, 10 mV steps
* This item is used to set the Lower voltage of the VT
variable range.
VT Upper O |0.00Vto30.00V, 10 mV steps
* This item is used to set the Upper voltage of the VT
variable range.
VT Auto Mode A | Set 20 kHz, Set 50 kHz, Set 100 kHz

(Set_100 kHz)

* This item is used to shorten the VT Auto operation time.

*Set20 kHz  Holds VT Auto operation until the
specified frequency becomes within +20
kHz.

*Set50 kHz  The frequency is first measured. If the
specified frequency is within £50 kHz, VT
Auto operation is canceled.

» Set 100 kHz The frequency is first measured. If the
specified frequency is within £100 kHz,
VT Auto operation is canceled.
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Set with Common.
Initial status.
Set when added.

O:
E
Y

Setting Item
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting Item

VT Step

0.00 to 30.00 V, 0.01 V steps

* Select VT Sweep in the Setting Item: VT Mode, then
enter data.

« Set the voltage to be added to VT voltage for every
sweep.

VT MAG

1t09

» To magnify the VT Step, select VT Sweep in the Setting
Iltem: VT Mode, then enter data.

* By setting this item, VT Step voltage (described above)
will be sloped.

Example:
When "n" is entered, voltage between VT Lower and VT
Upper is divided into n-equal steps (VT Lower < VT
Upper) and VT Step voltage (VTS) is multiplied by "n"
when passing each step.

Step

Approx. Time

VT StepVoltage

1

T

1x VTS

2

1/2T

2x VTS

3

1/3T

3 x VTS

n-1

1/(n'-1)T

(n-1) x VTS

n

1InT

nx VTS

* Set the voltage to obtain about an equal interval of
frequencies according to the VT - f characteristics of the
tuner.

VT Wait

0 t0 999 ms, 1 ms steps

* Set this item is required when VT Sweep in the Setting
Item: VT Mode is selected.

* Use this item to set the wait time until VT Sweep
operation starts.

 Set the time according to the time constant of the tuner
VT connector.

VT SW
(ON)

ON, OFF

* This item is used to set VT Out (pin 1 of Tuner Power
connector) off.

* ON: Outputs VT voltage.

* OFF: Sets VT voltage off.
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A Initial status.

[ O: Set with Common.
¥ Setwhen added.

Setting Item
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting Iltem

VT Auto Speed

-9 to 99
* This item is used to set search speed of VT voltage in VT
Auto operation.
* Consider the time constant of VT connector and VT - f
curve of the tuner when setting the speed.
[ Set a larger value for a large time constant.
Set a larger value for a gentle VT - f curve.
(i.e., minor frequency variation against VT variation).

AFTV

0.0t0 15.0V, 0.1V steps
* This item is used to set AFT output voltage.
(Use this item for measuring AFT, etc.)

MB1V

0.0t0 13.5V, 0.1V steps
* This item is used to set MB1 output voltage.
(Use this item for measuring +B Drrift, etc.)

MB2 V

0.00to 10.50 V, 0.05 V steps
* This item is used to set MB2 output voltage.
(Use this item for measuring +B Drift, etc.)

MB3 V

1.00 to 6.00V, 0.05 V steps
* This item is used to set MB3 output voltage.
(Use this item for measuring +B Drrift, etc.)

MB4 V

1.00 to 6.00V, 0.05 V steps
* This item is used to set MB4 output voltage.
(Use this item for measuring +B Drift, etc.)
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A Initial status.

[ O: Set with Common.
¥ Setwhen added.

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting Iltem
AGC Mode A | Normal, AGC RED Auto, AGC Curve 1, AGC Curve 2,
(Normal) AGC Curve 3, AGC Curve 4
» Select AGC voltage output Mode.
* Normal
Normal AGC voltage.
* AGC Red Auto
Activates automatic setting mode of AGC voltage to
obtain the amount of specified AGC reduction.
This setting is performed every five sweeps.
Use this item together with RF ATT, AGC RED dB and
AGC RED V in the Setting Item.
If response speed is too slow when AGC voltage is
varied, set the wait time by adding Setting Item of Sweep
Wait.
* AGC Curve 1
Displays AGC response curve by sweeping the AGC
voltage.
The level is indicated in 10 dB/DIV.
The reference point is set to 0 dB (upper edge of the
screen scales).
Use this item together with Setting ltem (i.e., AGC RED
V, Sweep Wait, VT Wait).
* AGC Curve 2
Same as the AGC Curve 1 except below.
The level is indicated in 20 dB/DIV.
* AGC Curve 3
When the Reduction becomes a minus side, the
waveform is indicated by the display reference point that
is lowered one-Division (1 scale).
Also the level is indicated in 10 dB/DIV.
* AGC Curve 4
Same as the AGC Curve 3 except below.
The level is indicated in 20 dB/DIV.
AGCV O |0.0to15.0V,0.1V steps

* This item is used to set AGC output voltage.
(Use this item for measuring AGC reduction and
performance under the specified AGC voltage.)
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Setting Iltem
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting ltem

AGC RED dB

0to 50 dB, 1 dB steps
* Setting Item: This item is used to set amount of AGC
Reduction when you select AGC RED in AGC Mode.

AGC RED V

0.0t0 15.0V, 0.1 V steps

« Set the voltage close to the AGC voltage that produces
the specified AGC Reduction when you select AGC RED
Auto in AGC Mode.
This achieves stable and faster AGC RED Auto operation.

A Initial status.

[ O: Set with Common.
¥ Setwhen added.

Setting Item
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting Iltem

AGC SW

ON, OFF
* This item is used to switch the Tuner Power AGC
connector for output or input use.

* ON: AGC voltage output connector.

* OFF: AGC voltage input connector.
Use this item to measure AGC voltage when
operating a tuner in AGC loop operation.
Use this item together with Sweep Mode (CW)
and Center FREQ in the Setting Item.

» Cannot be switch of ON, OFF in Step.

AFT SW

ON, OFF
* This item is used to switch the Tuner Power AFT
connector for output or input use.

* ON: AFT voltage output connector.

* OFF: AFT voltage input connector.
Use this item to measure AFT voltage when
operating a tuner in AFT loop operation.
Use this item together with Sweep Mode (CW)
and Center FREQ in the Setting Item.

» Cannot be switch of ON, OFF in Step.
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(6) PLL == When PLL Output Mode is OFF, A, A&B, A+B ==

A Initial status.

[ O: Set with Common.
¥ Set when added.

Setting Iltem
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting ltem

Lock Wait

0 to0 999 ms, 1 ms steps

* This item is used to set Lock Time (i.e., between
PLL-controlled signal output and with tuner locked to CH
frequency) when measuring a PLL tuner.
The sweep starts after Lock Wait time passes.
(PLL TU Mode: CH CONT)

* When Lock signal reception mode is selected, the
sweep starts after the Lock signal is received (even
during Lock Wait time).

* When the PLL TU Mode is set to Band, the Lock Wait
time becomes 0 ms regardless of setting value.

PLL TU Mode
(Band)

Band, CH. CONT, OFF

* This item is used to select frequency control method for
PLL tuners.
Only setting by A sweep.

* Band
Sets PLL-controlled CH frequency to Unlock status, then
changes the tuning frequency with VT voltage.
The CH frequency is sent in the Unlock FREQ. on the
[Tuner Power] screen.

* CH. CONT
Sets PLL-controlled CH frequency to Lock status.
The CH frequency is indicated in the NO. 1 RF REF in
the [Marker] screen.
The VT output is automatically switched to the voltage
set by VTB.

* OFF
Sets PLL control data off. Operation is performed by
using data sent in previous Step operation.

PLL ADRS

Eight bits binary code data

* This item is used to change Address data in the PLL
Table of PLL-controlled I°C system.
(Only setting by A sweep.)

PLL CONT

Eight bits binary code data

* This item is used to change Control data in the PLL
Table of PLL-controlled I°C system.
(Only setting by A sweep.)
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A Initial status.

[ O: Set with Common.
¥ Setwhen added.

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting Iltem
PLL Band O | Eight bits binary code data
* This item is used to change Band data in the PLL Table
of PLL-controlled.
* Use this item when measuring a tunerin L, M and R CH
mode with various BANDs.
(Only setting by A sweep.)
PLL A Resol f O | 0.001 to 1000.000 kHz
* This item is used to change Resolution FREQ in the PLL
Table (A).
(Only setting by A sweep.)
* On the PLL table A and B, when PLL A Resol f and PLL
B Resol f are set simultaneously, priority is given to PLL
A Resol f.
PLL B Resol f O ] 0.001 to 1000.000 kHz
* This item is used to change Resolution FREQ in the PLL
Table (B).
(Only setting by A sweep.)
PLL A Adrs1 O | 8-bit binary code data
PLL A Byte2 * These items are usedzto set each byte in the PLL Table
(A) of PLL-controlled I1“C system.
PLLAByte3 (Only setting by A sweep.)
PLLA Cont4 « Priority is given to the items in this Setting Item when
PLL A Band5 other single Setting Items (items such as PLL Adrs, PLL
Cont, and PLL Band) and this Setting Item (items such
as PLL Adrs1, PLL A Cont4, and PLL A Band5) are set
simultaneously.
PLL B Adrs1 O | 8-bit binary code data
PLL B Byte2 * These items are usedzto set each byte in the PLL Table
(B) of PLL-controlled I1“C system.
PLL B Byte3 (Only setting by A sweep.)
PLL B Cont4
PLL B Band5
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A Initial status.

[ O: Set with Common.
¥ Setwhen added.

Setting Item
(Initial Setting)

Type

Settable Range/ltem Selected
Description of Setting Iltem

3WACNT No. 1

8-bit binary code data

* This item is used to set when changing the least
significant 8 bits (C8 to C1) of the Control data in the PLL
Table A of the PLL controlled 3 Wire and CCB systems.
(Only setting by A sweep.)

3WACNT No. 2

8-bit binary code data

* This item is used to set when changing the Intermediate
8 bits (C16 to C9) of the Control data in the PLL Table A
of the PLL controlled 3 Wire and CCB systems.
(Only setting by A sweep.)

3WACNT No. 3

8-bit binary code data

* This item is used to set when changing the most
significant 8 bits (C24 to C17) of the Control date in the
PLL Table A of the PLL controlled 3 Wire and CCB
systems.
(Only setting by A sweep.)

3W B CNT No. 1

8-bit binary code data

* This item is used to set when changing the least
significant 8 bits (C8 to C1) of Control data in the PLL
Table B of PLL-controlled 3 Wire and CCB systems.
(Only setting by A sweep.)

3W B CNT No. 2

8-bit binary code data

* This item is used to set when changing the Intermediate
8 bits (C16-C9) of the Control data in the PLL Table B of
the PLL controlled 3 Wire and CCB systems.
(Only setting by A sweep.)

3W B CNT No. 3

8-bit binary code data

* This item is used to set when changing the most
significant 8 bits (C24 to C17) of the Control date in the
PLL Table B of the PLL controlled 3 Wire and CCB
systems.
(Only setting by A sweep.)
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(7) PLL == When PLL Output Mode is PLL Pattern ==
* Lock Wait and PLL TU Mode are with the common in the case to select OFF, A, A&B

and A+B.
O: Set with Common.
[ A Initial status.
% . Setwhen added.
Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting Iltem
PLL Sheet1 O | OFF, ON
PLL Sheet?2 * This item is used to set individually the ON/OFF of each
sheet of the PLL (Pattern)
PLL Sheet3
ee (Only setting by A sweep.)
PLL Sheet4
PLL Sheet5
PLL Sheet6
PLL Sheet7
PLL Sheet8
PLL BA O | 8-bit binary code data

* This item is used to set individually the byte equivalent to
the Band data portion of PLL Table (A) or Common Sheet.
(Only setting by A sweep.)

PLL BB O | 8-bit binary code data

* This item is used to set individually the byte equivalent to
the Band data portion of PLL Table (B) or Common Sheet.
(Only setting by A sweep.)

PLL CA1 O | 8-bit binary code data
PLL CA2 * This item is used to set individually each byte equivalent
PLL CA3 to the data portion of each item of CA of PLL Table (A) or
Common Sheet.

PLL CA4 (Only setting by A sweep.)

CA1 — Address

CA2 — Divider1

CA3 — Divider2

CA4 — Control
PLL CB1 O | 8-bit binary code data
PLL CB2 * This item is usgd to set ind.ividually each byte equivalent
PLL CB3 t((;) the datasiortlon of each item of CB of PLL Table (A) or
PLL CB4 ommon Sheet.

(Only setting by A sweep.)
CB1 — Address
CB2 — Divider1
CB3 — Divider2
CB4 — Control
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(8) Others

A Initial status.

[ O: Set with Common.
¥ Set when added.

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting ltem
RF Source A Normal, Video MOD, Noise , 40 MHz LPF, 60 MHz LPF,
(Normal) RF OFF

* This item is used to select output type of RF signal.

* Normal
Outputs general RF signal other than followings.

* Video MOD
* Video MOD is a special order option.
Outputs video carrier signal modulated by composite
video signal input to the Modulation Input on the front
panel. (Double side band modulation)
Use this item together with Sweep Mode: CW, IF Auto
Track: Manual, Center FREQ and Video MOD: - or+ in
the Setting Item.

* Noise
This item outputs noise.
The noise level (ENR) is about 16 dB.
Use this item together with RF OFF (level off) for NF
measurement.

* 40 MHz LPF
This item is used to reduce harmonic component on the
signal source. Select this item when the IF signal is 40
MHz or lower for IF REJ measurement.
The Manual sweep is automatically obtained by
selecting this item and sweep center frequency becomes
Tuning of IF frequency (No. 12 in the [Marker] screen).

* 60 MHz LPF
This item is used to reduce harmonic component of the
signal source for IF REJ measurement. Refer to "40
MHz LPF" for operation.
Use this item when IF signal is between 40 and 60 MHz.

* RF OFF
Sets RF signal off. Use this item together with [Noise]
for NF measurement.
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A Initial status.

[ O: Set with Common.
¥ Setwhen added.

Setting Item Type Settable Range/ltem Selected
(Initial Setting) Description of Setting Iltem
LEV SWP A | OFF, ON
(OFF) * This item is used to measure level in unit of dB
(Measure Mode: Level) in Linear (detected waveform)
mode.
* OFF
Level Sweep is disabled.
* ON
Level Sweep is enabled.
Linear level measurement can be performed in units of dB.
The reference level can be varied between +2 dB and
-13 dB with respect to the peak level. Measurement
can be performed with respect to the reference level.
Video MOD w |-t
* This item is used to select the Video Modulation polarity.
* Video MOD is a - - Negative modulation
spgcial order (sync signal level is the maximum carrier level).
option  + Positive modulation
(100% white level is the maximum carrier level)
Meas Wait Y | 0to 999 ms, 1 ms steps
* This item is used to set a latency time till reaching the
stabilization state of AGC voltage after VT Auto
operation at AGC voltage measurement.
ndB Y | 0.5t09.9dB, 0.1 dB steps

* For n-dB-bandwidth measurement, select this item to
set left and right markers at n dB point with respect to
the peak of the waveform.

Peak point (Marker No. 0)

Left =— |— Right

Peak point
-@- - - - Y- -nd point

Marker No. 14

Not display on the waveform

* For Linear (detected waveform), use this item together
with LEV SWP in the Setting ltem.
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5.6 Measure Mode (Judge Setting)

Measure Mode specifies the setting for performing measurement and judgement.
Various measurements are possible through the combination with the setting item
(Tuner/Sweep setting).

5.6.1 Measure M

LW (Moo 511 TDID ITEM el

ode Selection Screen

sing to MEMORY CARD. Wl M 2 13:1523 2005

| [ « On the Wave screen, press F3
S (Step) followed by F8 (Judge) to
v g .
e display the Judge setup screen.
-’uc- I | wesrrlr raa
1| o [ | A ]
12/ Eom v | wmrrr raJ
e v T r— a1
o S = S
e e = o o o Ll oo e ]
) I S— — — | T e Y
— e | RS | 0 L0001
s Py o e | MU o o
aso [ s [ [_ R AL | 2 S A Jr2 s o m
- T — (==
1| §F F
E L] s Siep e Wase I h’_lEll; i L] : = :
Judge s
MNoStep L M R h:::::re Marne: AVE SW:E;KR S\J.::rg:KH Lovwer Upp:rwge Line | FOS|RNG| OFS ° Set the Step to be used On the
I T e T T T T e e Judge screen.
T e e s (Use the keyboard or mouse to
S|P | Level 5 1 A o A 10 -3.00 -050 db LA
s|e][=]c] o] select or deselect.))
HIEEEEED F-s 1 e s o -z 050 de | OFF
8 4 I
B @
i Step check box
=l Red: Selected
Y I/ Gray: Not selected
16 4 -
"E" I
OFF
P.G
G.R
T (1) Select the item to be measured with the Mode button.
il Press the up, down, and Space key to select the item from the list shown
D .fHz Ieﬁ:
WT_W
i You can also use the mouse to select the item.
\""LI_N
el (2) Set the measurement channel, name, average count, measurement
ME2CUR H H H ;
o point, judge value, and judge line.
BD_CUR
WEWR . . .
AL * Some items cannot be measured if the tuner power and sweep settings
MN.F e
el are not specified.
IIC_CHK
IIC_asD
Lewel_L
Lewvel_R
Lewel_%
T_JUDGE
S_PGDEV
&_FGDEW
SLINDEW
ALINDEW
M_PGDEW
FALIMDEY
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5.6.2 Measure Mode Description

The measurement range and the selectable range for judgement are not the same.

Setting O: Yes
A Only for SWP

—: No
Measure Setting Selectable Judge Range
Mode REF. | Target | Line Measure Mode Description
OFF — — | — |—
* Turns OFF the measurement while retaining the
settings.
P.G — O O |-99.9t099.9dB

* Measures the power gain. Log setting only.

Measures the gain of IF IN with respect to RF OUT
of the LW 360.

* The power gain from the tuner antenna to IF OUT
can be measured by setting the P.G.Cal value.

* The measurement is made on an absolute scale.
Therefore, if the P.G.Cal value is not correct, the
measured result will contain the corresponding
amount of error.

+ Connection and Waveform Diagram ?OB"‘]
LW 360 20
10 1
IFIN  RFOUT 1
(P ® 7 \\ O10
L~ N
IF ATT 30dB PATT -20
50dB 30
TUNER POWER
LOG setting 1
IF ATT

Level readout on
the screen when 30
dB is specified (IF
IN conversion)

IF OUT TUNER ANT

(Internal and external loss 10 dB)

* Example of P.G. measurement
(Readout on screen - IF ATT - RF OUT + internal and
external loss)
+13 - 30 - (-50) + 10
=43 dB
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Setting O: Yes
A Only for SWP
—: No

Measure
Mode

Setting

REF.

Target

Line

Selectable Judge Range
Measure Mode Description

GR

@)

-999.99 to 999.99 dB

* Used to measure AGC reduction and Image/IF
rejection.

* These items can also be measured using Level (the
next item), but the equation is reversed so that the
measured value is positive.

» Measures the level difference (reduction or
rejection) between specified markers.

Log setting only.

Level

-999.9 t0 999.9 dB

* Measures the level difference between the specified
markers.

* When set to linear measurement, use this mode in
combination with the level sweep (Setting Iltem: LEV
SWP). Used to measure the PCS level, etc.

* When set to logarithmic measurement, the level
difference on the log waveforms are measured.
Used to measure P+/-fn, TRAP, etc.

Lin_LEV

0.00 to 999.99 mV

» Measures the level at the specified marker point on
the detected signal applied to the internal detector or
Det_IN. Lin setting only.

* DC voltage. Check the polarity setting of Det_IN for
the polarity of the voltage.

(The display always shows a positive value.)

MKR.F

00 to 1999.99 MHz

» Measures the frequency at the specified marker point.

« If an IF marker is specified, the frequency is converted
into RF output frequency and displayed.

« If the IF P marker is specified, the tune frequency is
always displayed.

D.fMHz

-999.99 to 999.99 MHz

» Measures the frequency difference between the
specified markers.
» Used to measure ndB Width, AFT, etc.
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Setting O: Yes
A Only for SWP
—: No

Measure
Mode

Setting

REF.

Target

Line

Selectable Judge Range
Measure Mode Description

D.fkHz

@)

@)

-999.99 kHz to 999.99 kHz

» Measures the frequency difference between the
specified markers.

» Used for measurements with small frequency
difference such as +B Dirift and PLL Lock.

* To increase the measurement accuracy, use Setting
Item: Offset so that the measurement point is at the
center of the sweep.

VT_V

0.00t0 9.99V

» Measures the output voltage at the VT output pin (pin
1) of the Tuner Power connector.

AGC_V

0.00 t0 99.99 V

» Measures the voltage at the AGC OUT/IN pin (pin 4)
of the Tuner Power connector.

» Used to measure the AGC voltage when the AGC
loop is activated on a tuner with IF. In this case, set
the setting item AGC SW to OFF to switch to input.
In addition, set the RF output signal to CW.

AFT V

0.00 t0 99.99 V

» Measures the output voltage at the AFT OUT/IN pin
(pin 5) of the Tuner Power connector.

» Used to measure the AFT voltage when the AFT loop
is activated on a tuner with IF. In this case, set the
setting item AFT SW to OFF to switch to input.

In addition, set the RF output signal to CW.

VT_IN

0.00 t0 99.99 V

» Measures the voltage at the VT_IN pin (pin 2) of the
Tuner Power connector.

* The measurement range is 0 to 32 V.

* If the PLL tuner power has a VT output pin, connect it
here to measure the VT voltage.

» Can measure voltages other than VT as long as its
range is 0 to 32 V.
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Setting O: Yes
A Only for SWP
—: No

Measure
Mode

Setting

REF.

Target

Line

Selectable Judge Range
Measure Mode Description

LOCK.V

0.00 t0 99.99 V

» Measures the voltage at the LOCK_IN pin (pin 12) of
the Tuner Power connector.

* The measurement range is 0 to 5 V.

« If the PLL tuner has a PLL lock signal output pin,
connect it here to judge the lock signal and measure
the lock signal voltage.

* Voltages other than the lock signal voltage can be
measured as long as its range is 0 to 5 V. However, if
lock mode is set to Lock_Pin in the PLL settings, the
LW 360 judges the lock signal on the input voltage.

MB1CUR

0 to 999 mA

» Measures the current flowing through the MB1 pin
(pin 7) of the Tuner Power connector.

* The current of sweep A is measured at all times and
displayed at the top section of the Wave screen
outside the frame. This mode is used to measure the
current on the reduction side (sweep B or C) of the
AGC measurement, etc.

* This mode is used to make measurements on sweep
B or C.

MB2CUR

0 to 999 mA

* Measures the current flowing through the MB2 pin
(pin 11) of the Tuner Power connector.

* The current of sweep A is measured at all times and
displayed at the top section of the Wave screen
outside the frame. This mode is used to measure the
current on the reduction side (sweep B or C) of the
AGC measurement, etc.

* This mode is used to make measurements on sweep
BorC.

5-113




Setting O: Yes
A Only for SWP
—: No

Measure
Mode

Setting

REF.

Target

Line

Selectable Judge Range
Measure Mode Description

TSWCUR

A

0 to 999 mA

» Measures the total current that flows through pin 8
(TU SWA1), pin 9 (TU SW2), and pin 6 (TU SW3).

BD_CUR

0 to 999 mA

» Measures the total current flowing through the BL,
BM, BH, and BU pins (pins 17 to 20) of the Tuner
Power connector.

* For a VT tuner, the current of sweep A is measured at
all times and displayed at the top section of the Wave
screen outside the frame. This mode is used to
measure the current on the reduction side (sweep B
or C) of the AGC measurement, etc.

* This mode is used to make measurements on sweep
B or C.

» This mode cannot be used for a PLL tuner, because
the tuner does not output the band voltage.

VSWR

0.0t0 99.9

» Measures the VSWR at the specified marker point on
the detected signal of the VSWR bridge.

* Dedicated for VSWR measurement.

» Perform VSWR calibration before making this
measurement.

* The VSWR value is obtained by performing the R.L
measurement described next and calculating.

R.L

-99.910 99.9 dB

* Measures the return loss at the specified marker point
on the detected signal of the VSWR bridge.

* Dedicated to return loss measurement.

+ Perform VSWR calibration before making this
measurement.
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Setting O: Yes
A Only for SWP

—: No
Measure Setting Selectable Judge Range
Mode REF. | Target | Line Measure Mode Description
N.F @) @) — | 0.0t099.9dB
* Measures the noise figure.
* Set sweep A and B of setting item RF Source to
Noise/RF OFF and use settings around RF ATT 90 dB
and IF ATT 10 dB.
* The LW 360 measures the difference in the noise levels
of sweep A and B and calculates the measured value (Y
factor method).
» The NF ENR value must be specified.
IIC Lock — — | — |~
« Detects the lock signal using the read mode of the I°C
type PLL tuner.
* Indicates 1 for lock and 0 for unlock.
* Set the lock mode to IIC Data in the PLL settings and set
the read data format according to the specifications.
* In PLL Table A and B, when Lock Mode is both set to
[IC Data, Table A becomes effective.
In case of PLL Pattern, first Sheet becomes effective.
IIC CHK — A — |Oto1
« Judges the check bit using the read mode of the 1’Cc type
PLL tuner.
* Set the read data format according to the specifications
in the PLL settings.
*In PLL Table A and B, when Lock Mode is both set to
[IC Data, Table A becomes effective.
In case of PLL Pattern, first Sheet becomes effective.
IIC AID — A — |Oto7

« Judges the A/D output using the read mode of the I°C
type PLL tuner.

* The table below shows the relationship between the
numeric display and the A/D bit output.

AD2

>
Q

ADO Numeric Display
0

=S Al Al Al O O] O ©O

= Al O] O = | O] ©
= O = O] = O = O
N O O | W N =

+ Set the read data format according to the specifications
in the PLL settings.

*In PLL Table A and B, when Lock Mode is both set to
[IC Data, Table A becomes effective.
In case of PLL Pattern, first Sheet becomes effective.
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Setting O: Yes
A Only for SWP
—: No

Measure
Mode

Setting

REF.

Target

Line

Selectable Judge Range
Measure Mode Description

Level L

@)

@)

-99.9 t0 99.9dB

» Measures the level difference between specified
markers when the IF tuning marker (marker No. 12) is
left of the waveform peak point.

If the IF tuning marker is right of the peak point,
measurement is aborted (nothing is displayed).

* This mode is opposite of measure mode Level R. Use
these two in pairs to make separate judgements for
the case when the IF tuning marker (marker No. 12) is
left and right of the waveform peak point. These two
measurements make up a single measurement.

+ Set the setting items as follows: Log/Lin to Lin and
LEV_SWP to ON. Set Peak Overlap f on the
Sweep/Marker screen.

Level R

-99.9 to 99.9dB

» Measures the level difference between specified
markers when the IF tuning marker (marker No. 12) is
right of the waveform peak point.

If the IF tuning marker is left of the peak point,
measurement is aborted (nothing is displayed).

* Other details are the same as Level L.

Level %

0.0 to 100.0%

» Measures the amplitude ratio at each measurement
point of linear waveform (detected signal) with respect
to the peak level (0%) in percentage (%).

* Lin setting only. Use setting item LEV_SWP.
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Setting O: Yes
A Only for SWP
—: No

Measure
Mode

Setting

REF.

Target

Line

Selectable Judge Range
Measure Mode Description

F_JUDGE

000 to 999
MHz (first three characters in the Name box)

* Set separate settings by dividing the judge value of
each measurement item by the tuning frequency

* Up to 16 settings can be specified including other
measurement items.

* The display box of the measured value, judge line,
and measured value vary for each specified
frequency.

« Setting the switch frequency and name (Name box)

XXX YYYYYY

T L Set the name using 7 characters

Set the frequency using the first three characters.
Always enter a thee-digit number. The unit is MHz.

* Hysteresis for switching from a higher frequency to a
lower frequency can be specified at the switching
point of the specified frequencies by setting Peak
Overlap f on the Sweep/Marker screen (shared with
measure mode Level L and Level R).

S _PGDEV

0.0t099.9dB

» Measures the power gain deviation within a single
step.
» Measures at each specified target marker point.

A_PGDEV

0.0 to 99.9dB

» Measures the power gain deviation at all specified
steps and target marker points.

SLINDEV

0.0t099.9dB

» Measures the linear level deviation for each target
marker point within a single step.

+ Perform linear level calibration before making this
measurement. This operation is for converting the
linear input level to dB and displaying the measured
value as dB difference.

* Carry out the linear calibration at the maximum level
of the tuner.

* Calibrate when the tuner type, jig, and other parts are
changed.

« Calibrate as necessary when the same connection is
used over a prolonged period.
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Setting O: Yes
A Only for SWP

—: No
Measure Setting Selectable Judge Range
Mode REF. | Target | Line Measure Mode Description
ALINDEV — O — 1 0.0t099.9dB
» Measures the linear level deviation at all specified
steps and target marker points.
* Carry out linear calibration as explained in SLINDEV
before making the measurement.
* Set the RF ATT values in all specified steps to the
same value.
M_PGDEV - @) — |-99.91t099.9dB
» Measures the power gain deviation of the L and R
channels with respect to the level of the M channel
when the sweep mode is set to triple.
» Measures the deviation at the specified target marker
point.
* This setting is valid only when the sweep mode is set
to triple.
MLINDEV — O — 1-99.91t099.9 dB
» Measures linear level deviation of the L and R
channels with respect to the level of the M channel
when the sweep mode is set to triple.
» Measures the deviation at the specified target marker
point.
* Perform linear level calibration before making this
measurement.
* This setting is valid only when the sweep mode is set
to triple.
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6. REMOTE CONTROL

6.1 Remote Connector
6.1.1 TUNER POWER

(1) TUNER POWER Connector Pin Arrangement

24-pin Amphenol connector

K\Mire (L) IC
V; OUT 10 013 DATA / SDA
V7 IN 20 014 CLOCK / SCL
GND 30 015 ENABLE1
AGC OUT/IN 40 016 TOTAL JUDGE
AFT OUT/IN 50 017 BL/MB3
TU SwW3 60 018 BM/MB4
MB1 70 019 BH
TU SW1 80 020 BU
TU SW2 90 021 TU SET SENSOR
All Scan End 100 022 TOTAL JUDGE
MB2 110 023 ENABLE 2
LOCK IN 120 024 GND

.

6-1



(2) TUNER POWER Connector Specifications

Pin # Name Output Voltage Specifications
1 VT VT OUT 0to30V Set using the variable resistor within the limits
specified by VT SET.
Variable or fixed voltage specified by VT SET.
VTB OUT 281033V VTB output for PLL CH. CONT
2 VT IN Input Input for measurement when checking the
tuning voltage of a PLL TU, etc.
Oto30V Z=21MQ
3 GND oV
4 AGC |OUT 0 to 15V Specified voltage output. 0.1 V steps.
Voltage output specified by the step when
measuring AGC.
IN Input Input for measuring the AGC loop voltage.O to
15 V.
Switch type (setting).
5 AFT |OUT Oto15V Specified voltage output. 0.1 V steps.
Voltage output specified by the step when
measuring AFT.
IN Input Input for measuring the AFT loop voltage.0 to
15 V.
Switch type (setting).
6 TU SW3 0to13.5V Switch control signal output for tuner jig
or GND,OPEN |switcher, etc.
Set the voltage output, GND or OPEN (Hi 2)
for each step.
7 MB1 0to13.5V Specified voltage output. 0.1 V steps.
8 TU SW1 0to13.5V Switch control signal output for tuner jig
or GND,OPEN |switcher, etc.
9 |TUSW2 Set the voltage output, GND or OPEN (Hi Z)
for each step.
10 |ALL SCAN END TTL level High level during All Scan operation.
11 MB2 0to10.5V Specified voltage output. 50 mV steps.
12 [LOCK IN Input Lock signal input of the PLL tuner and voltage
TTL level measurement input.
13 DATA/SDA TTL level Serial data bus for the PLL tuner.
Set for each PLL IC.
14  |CLOCK/SCL DATA, CLOCK, and ENABLE1 are 3Wire
system.
15 |ENABLE 1 SDA and SCL are I°C system.
16 | TOTAL JUDGE TTL level Total judgement output for All Scan.

GO: High level
NOGO: Low level
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Pin # Name Output Voltage Specifications
17 |BL 0to 135V BAND VL: Set ON (MB1 voltage output),
(Same voltage |GND, or OPEN (Hi Z) for each band.
as MB1) Output when PLL output mode is OFF.
or GND,OPEN
MB3 1to6V Specified voltage output. 50 mV steps.
Amplitude voltage of the serial data for the
PLL tuner.
18 |BM 0to 135V BAND VM: Set ON (MB1 voltage output), GND,
(Same voltage |or OPEN (Hi Z) for each band
as MB1) Output when PLL output mode is OFF.
or GND,OPEN
MB4 1to6V Specified voltage output. 50 mV steps.
19 |BH 0to13.5V BAND VH: Set ON (MB1 voltage output), GND,
(Same voltage |or OPEN (Hi Z) for each band.
20 |BU as MB1) BAND UHF: Set ON (MB1 voltage output),
or GND,OPEN | 5ND, or OPEN (Hi Z) for each band.
21 TU SET SENSOR Input Signal input used to turn ON/OFF the tuner
TTL level power supply output.
5V max
Low: ON
High: OFF
22 | TOTAL JUDGE TTL level Inversion signal of pin 16, TOTAL JUDGE.
23 |ENABLE 2 TTL level Secondary enable signal for a PLL tuner and
3Wire system.
24 |GND oV
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(3) TUNER POWER Connector Output Power Supply Specifications

Power Voltage Range Current Specifications and Notes
Supply Capacity
MB1 0to13.5V 300 mA + Voltage error: £50 mV.
0.1V steps. Total of BL, + Current measurement: 1 mA resolution. Error:
BM, BH, and (2 % + 2 mA)
BU outputs + With a short detection function.
B., Bum, |Select MB1, GND, |Depends on « Current measurement: 1 mA resolution. Error:
Bu, By |or OPEN MB1 (2 % + 2 mA)
10 mA + Uses a TR collector. VCES: 0.4 V or less.
+ MOS FET and TR collector.
MB2 0to10.5V 300 mA + Voltage error: £50 mV.
50 mV steps + Current measurement: 1 mA resolution. Error:
(2 % + 2 mA)
MB3 1to6V 400 mA + With a short detection function.
MB4 50 mV steps.
TUSW1 |0to13.5V 300 mA « Total current can be measured. 1 mA resolution.
TU SW2 |0.1V steps (total) + Voltage error: £50 mV.
TU SW3 |Select voltage + With short detection function. Voltage dropping
output, GND, or |100 mA type.
OPEN (only during voltage output)
+ MOS FET
+ MOS FET and TR collector.
AGC Oto15V 10 mA + Voltage error: £50 mV.
10 mV steps + With a short detection function.
+ Can be switched to input.
- Input impedance: 1 MQ.
+ Voltage measurement error: £(0.2% + 30 mV).
AFT Oto15V 10 mA + Voltage error: £50 mV.
0.1V steps + With a short detection function.
+ Can be switched to input.
* Input impedance: 1 MQ.
+ Voltage measurement error: £(0.2% + 30 mV).
Vr Oto30V 20 mA + Voltage error: £20 mV for 0 to 20 V
10 mV steps 0.1 % for 20 to 30 V
« Select variable output using variable resistors for
setting the upper and lower limits or fixed output.
+ Auto VT function. Accuracy: +100 kHz.
+ With a voltage judgement function.
+ With a short detection function.
VTB output + Automatically switches the VT voltage to VTB
28t0 33V when the PLL output mode is not OFF and PLL
0.1V steps TU mode is CH_Cont.

* A short is detected when a current that exceeds the current capacity of each power
supply + 10% flows.
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6.1.2 REMOTE

(1) Remote Connector Pin Arrangement

36-pin Amphenol connector

/

+3VA 10 019 ANALOG GND
REMOTE VR1 IN 2 0020 Vr L. IN
REMOTE VR2 IN 30021 Vi M. IN
REMOTE VR3 IN 4 o0 o022 V: R.IN
Vi LOWER OUT 50 023 V: UPPER OUT
+5VD 6 0 024 +5VD
SCO 7 0 025 SC1
SC2 8 0 026 SC3
SC4 9 0 027 SC5
SC6 100 o0 28 SC7
RLO 110 o 29 RL1
RL2 120 o0 30 RL3
RL4 130 o 31 RL5
RL6 140 o 32 RL7
SIN1 150 0 33 COS1
SIN2 160 o 34 CO0S2
SIN3 170 o 35 COS3
DIGITAL GND 180 o 36 DIGITAL GND
+3VA 20 mA max
+5VD 100 mA max

V7 LOWER OUT 10 mA max
V+ UPPER OUT 10 mA max
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(2) Remotely Controlling V1

REMOTE
connector
Vr UPPEROUT  [23] 5t 5t .
2 2 > 2 =< Approx. 10 kQ

V; LOWER OUT [5] ‘
VrL N [20}—
Vr M. IN

Vi RN [22]

« If the variable resistor is wired as shown in the figure above, the V1 voltage increases
as the variable resistor is turned clockwise.
The assumption here is that the V1 LOWER voltage is less than the V1 UPPER voltage.

* The output voltages of V1 UPPER and V+ LOWER are voltages set by V1 SET (V) in the
range of 0 to 30 V.
The preset output voltage for each channel switches in sync with the switching of the
channel.

« If you are using the auto Vr function or PLL CH CONT only, V1 remote is not necessary.
» Because the total output current of V1 LOWER OUT and Vr UPPER OUT is 10 mA

maximum, be sure that the combined resistance of the variable resistors do not fall
below 3 kQ (9 kQ each if the three variable resistors are of the same value).
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(3) Key Assignments

REMOTE
connector

Step No. selection

sco IE SOOK ! S01 A;2 ! 803\A S04 ! S05 ! S06 ! S07
£,

S10 g S11 (g s12 (E s13 (g S14 g s15 g S16 g s17 é
-lO—o -|O—0 -lo—o -lQ—q -|0—0 -|O—0 -|0—0 -lo—‘
o g 8 [E] 1o
S20 g s21 g S22 (g s23 g S24 5 S25 5 S26 5 s27 é
-lo—o -lo—o C-e -lO—q -lo-o -lO—o -lo-o -|Q-<
o2 i ] I
30 é S31 g S32 g S33 g S34 (E S35 g S36 g S37 J)
O -lo—o O -lo—q O O -lo—o -|O—<
T = ] = =
S40 g S41 g S42 g S43 g S44 (E S45 s46 | | sa7 J)
-I C-e -IO—o C-e -|O—1 O -|O—0 -|O—0 -|O—1
scs [27] S50 g S51 g S52 g S53 g S54 g S55 g S56 g S57 (g
-lo—o -|O—o C-e -|O—< -lO—o -lO—o -lo—o -|Q—<
STEP o1 e | | starr | || Reser
scé [10 . . = - . J
S60 (g S61 5 62 5 63 5 S64 5 S65 S66 g S67 (g
O -lo—o O -|O—< -lo-o O -lo-o -|Q-<
STEP
sc7 28] S70 é S71 g S72 g S73 g S74 (E S75 g S76 g s77 é)
TEP-|O_0 -lo—o O -lo—q O O -lo—o -|O—<
°
RLO
RL1 [29}
RL2 [12]
RL3 [30
RL4 [13]
RL5 [31
RL6 [14
RL7 [32]
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(4) Key Operation
* The keys are configured in a 8x8 matrix allowing 64 keys to be used.
SCO0 to SC7 output timing signals for key control.
* RLO to RL7 are input pins for the timing signals.
(Input setting of the I/O terminal, pulled up to +5 V through a 4.7-kQ resistor)

L Approx. 8ms

—» Approx. 0.5 ms
"7 HIGH

SCo
- LOW (0 V)

Approx. 4 ms

4
A 4

‘ Approx. 2.5 ms

: ]

* The key is recognized in LOW level. When the key is pressed continuously, its key is
only enabled and other keys are disabled.
Connect only desired keys.
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6.2 Remote Controller (LW 360-01)
6.2.1 Panel Diagram

(1) Top View
[ I
| LEADER REMOTE coNTROLLER LW 360-01
g \| p ETEP \ g
- DRC INC REBET
= B
E = a)
PROTECTOR (=
a ALL SCAN E -
b §
E 1
ﬁ 5
I - -
L ] R
: :
-, - b)
(2) Rear View
c)

(3) Panel Description

a) Keys
Keys used to select steps, etc.

b) Vr
A knob used to vary the tuning voltage of the electronic tuner.
The knob specified by V1 mode is activated.

c) REMOTE
Connect to the REMOTE connector of the LW 360.
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6.2.2 Key Operation
(1) Wiring Diagram

REMOTE
connector
SC3 | 26 *
B sa L s [ s -IA)
step | 'O [ sTer 'O [ sTEP €]
DEC INC RESET
SC4 9 é
1o+
ALL
scs SCAN
O
s54 o
PROTECTOR
OFF
RL5 | 31
RL6 14
(2) Description of Operation
. STEP DEC ................... Uses 834
Decrements the step number.
. STEP INC ................... Uses 835
Increments the step number.
* STEPRESET:+--vccervece.n Uses S36.
Resets the step number.
. ALL SCAN ................... Uses 846
Measures and judges all steps set to Scan operation.
* PROTECTOR OFF=-«+-+vevv--- Uses S54.

If the tuner power output is turned OFF due to a short
detection, press this key to turn it back ON.
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6.3 Parameter Remote (OP. 70)

» This function is used to remotely control twelve parameters (i.e., Center Freq, Sweep
Width, RF Ref MARKER, RF ALC, P.ATT, MB1, MB2, AGC_V, CH. No*, Marker2*,

Marker3* and Marker4*). You must order the Remote Controller with OPTION 70 or alter
the LW 360-01 to use this function.

* The items with asterisk sign are added to the Firmware Version 2.1 and Later.

le— Displays the remote controllable
doshn parameters, values, and remote
N, control numbers.

. \\

; s

» Up to six parameters of each step can be controlled, three items using the variable
resistors and three items using the encoder switches.

A specific channel (L, M, or R) and a specific sweep (A, B, or C) can also be assigned.

» The parameter remote setting screen is set in the Step All screen or Tuner/Sweep. (only
Step Data, and added to Version 2.2 and Later)

6.3.1 Description of the Parameter Remote Screen

P Sep 7 1o P05

Select the Step All screen from the
Common screen. Press or click F8

(Param.Remote) to display the Parameter
Remote screen.

v
To the Parameter Remote screen
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ay by ¢ d e ) g h

FprameterjFemote
Step Mo [T | meme |[FCyLEVEL  foH. mofel[R
Pl Telfe |[sonapatens Band | |[UHF
ST\ 4 A 4 N/ \/ v v v =N . Step Data
Fiemote | Cata Farameter CH Gwp Inc Step Lower Upper
VAl [Step | Sweep wieth [ uMn [are | oess | oozl 44000 whe Area for setting the data of each step
vR2 |Step | F_ATT | tmr AL | 10 || o0 || 700 dB
VRS | Step | aGC_w |mE e || 0ot || 0.0 || 500 W
ENC 1 |Step | RF_ALC L | o1 [ ool 00 dB
EnCz |&tep | Center Frey | LM || ALl [T 6000 || 473500 e03500 MHz
ENC3 |Step | RF_Ref MKR | LMR ||l [ eoo0|[ s712so|[ @o12so mHz
Common Crata '< . Common Data
Rermate Parameter CH. S Inc Step Lower Upper
Ve OFF Area for setting the common data used
VR-2 OFF in all steps
VRS OFF
ENC 1 OFF
ENC 2 OFF
EMNC 3 OFF
-

(1) Remote

* Remote control number (VR-1to 3, ENC 1 to 3).

* Enter settings for the variable resistor or encoder switch that you want to use.
(2) Data

* Select the data type, Step or Com.

* If set to Step, a dedicated operation is performed for each step number

* If set to Com, operation is performed by using data set in the Common Data area.
(3) Parameter

» Select the parameter to be remotely controlled among the twelve available parameters.
(Version 2.0 or before: eight parameters)

» Press the Space key or click the button to display a menu containing the available
parameters and select the desired parameter.
Press the Enter key or click to enter.

* When using Center_Freq, set IF Auto Track to Manual on the Tuner/Sweep screen.
(4) CH.
* Select the channel to be remotely controlled (LMR, L, M, or R).

» The sweep to be remotely controlled can be selected in combination with the Swp
selection.

(5) Swp
* Select the sweep to be remotely controlled (ALL, A, B, or C).
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(6) Inc Step
* Select the resolution of the parameter to be remotely controlled.
* The resolutions of VR 1 to 3 are automatically set by the formula below.
(Upper value - Lower value)/1300
Fractional values smaller than the minimum resolution of each parameter are discarded

and displayed.
* For ENC 1 to 3, each parameter can be set between the minimum resolution and

maximum selectable value.

(7) Lower and Upper
» Set the lower and upper limits of the variable range for the parameters to be remotely

controlled.
Abbreviation Parameter Min. Resolution Selectable range Unit
fc Center_Freq 0.001 0.000 to 999.999 MHz
W_ Sweep_Width 0.001 0.000 to 999.999 MHz
RF RF_Ref MKR 0.001 0.000 to 999.999 MHz
Lv RF_ALC 0.1 -10.0t0 0.0 dB
AT RF_ATT 1 0t0 90 dB
B1 MB1 0.1 0.0t0 13.5 \Y
B2 MB2 0.05 0.00 to 10.5 \Y
AG AGC_V 0.01 0.00 to 15.00 \Y
*ch CH. No. 1 500 Ch
* M2 Marker2 0.001 0.000 to 999.999 MHz
* M3 Marker3 0.001 0.000 to 999.999 MHz
* M4 Marker4 0.001 0.000 to 999.999 MHz

* Version 2.1 and Later
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6.3.2 Settings

(1) The specified parameters are displayed in the Step Data area, and the LW 360 operates
using these settings. The settings on this screen takes precedence over the settings on
the common and step edit screens.

(2) Initial Settings

Farameter Remote * Step Data area
Step oI Mame [[PCSLEVEL  CH. Moae[R Data: Com
Pl Tahile || s Band  ||UHF
Sitsp Data Parameter: OFF
Fiemote | Data Farameter CH. Swp Inc Step Lovwer Upper

-1 Com aFF
VR-2 | | oFF » Common Data area
WR-3 Com QOFF

Enc 1 | Com |[oFF Parameter: OFF
EMC 2 | Com aFF
EMC 3 | Cam OFF

Carmmon Cata * If you set data to the Common
Rernote Parameter CH. Swp I Step Liorwer gy . . .

fre OFF i Data area in this condition, the
i mL common data is set to the Step
VARG QaFF

ENE OFF | Data area of all steps.

EMC 2 OFF

EMC 3 aFF

(3) Prohibited Settings

Identical Parameter, CH., and Swp settings cannot be set to two locations within the Step
Data area or Common Data area.

Farameter Femote [Example 1]
Step o1 | Meme |[FCS LEVEL  |CH. Mode][Fi

Pl Table |[sooctscsnsnnn Band  |[UHF CH LMR and SWp ALL

Step Data

Femote | Cata Farameter CH Suwp Inc Step Lower Upper If Parameter Of VR'1 |S Set tO

VA1 | Step || RF_ALD LME | AL [ 0.1 100 00 b

Vh2 |3t ([oFF RF_ALC and you try to set that of
V3 | Zom JJoFF VR-2 also to RF_ALC, Parameter

ENC 1 | Com |[OFF .
encz | com |[oFF is set to OFF.
ENC3 |Com |[OFF

Commaon Crata

Rermate Parameter CH. S Inc Step Lower Upper
WR-1 OFF

VR-2 OFF
VR-3 OFF
EMLC 1 OFF
EMNC 2 OFF
EMNC 3 OFF




Sl Farameter Femote [Example 2]
Step Mo[T | Neme [[FCSLEVEL  |cH. Moae[R
Pl Table || somatscststs Eand  ||UHF L] CH Other than LMR and SWp
Fiemslifg Daglata Farameter CH Bwp Ihc Step Lawwer Lipper Other than ALL
YR | Step || FF ALC M A 04 -0 00 de .
whz | aten [[RFALC T — — — Parameter is entered, and CH.
w3 | Eom |[ofFF and Swp are automatically set to
ENC 1 | Com [[oFF
Encz |Com |[orr values that are not the same.
ENC3 | Com |[[OFF
Common Data
Femote FParameter CH. Swp Inc Step Lower Upper
R OFF
VA2 OFF
VR aFF
EMC 1 OFF
ENE 2 OFF
EMC 3 OFF
Farameter Femote [Example 3]
Step Mo1 Mame |[[PCSLEVEL  CH. Moae[R «CH.:R, SWp A B,and C
Pl Tabile: || simmmrasnn Banid UHF
Step Deta When set to Sweep_Width and
Femote | Data Farameter CH. Swp Inc Step Lower Upper -
VR-i | Step || Sweep_width | R A 0.0 Qoiz|[ 44000 MH: P ATT.
VR2 | Step Sweep_Width Fi B 0025 0.000 32512 MWHz -
VF-3 | Step | Sweep_width | R ||C [ omo nolz 13012 MHz
ENC 1 | Step | P_ATT il A 50 nn a0 df
EMC 2 | Step || F_ATT Fi E 30 on 300 dB
ENC3 |Step || P_ATT | e | 10 00 300] dB
Cornrnon Data
Femote FParameter CH. Swp Inc Step Lower Upper
VR OFF
VA2 OFF
VRS arr
EMC 1 OFF
EMC 2 OFF
EMC 3 nFF

VU (ki ] 11 FIZFD TFM 0l
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* Varied using VR1 to VR3
Sweep_Width of sweep A: 36 MHz
Sweep_Width of sweep B: 28 MHz
Sweep_Width of sweep C: 10 MHz
* Varied using ENC 1to 3
P_ATT of sweep A: 40 dB
P_ATT of sweep B: 27 dB
P_ATT of sweep C: 27 dB




(4) Common Data Settings

Farameter Remote
Step o1 | Meme |[FCS LEVEL  |CH. Mode][Fi

PII Table: || ot Band ||UHF
Step Data
Femote | Data Farameter CH Swp Inc Step Lower Upper
VR | Step || RF_ALD LME | AL [ 0.1 100 00 de .
e | EE — Data of VR-3 is set to Com.
VA3 [ Com | [OFF <+

ENC1 | Step | OFF
EnCz |&tep | OFF

ENC3 |Step | P_ATT LME | & ] 10 oo 0.0 dB
Common Data

Rermate Parameter CH. S Inc Step Lower Upper

WR-1 OFF

VA2 OFF

V-3 OFF

ERNC 1 OFF

EHNC 2 OFF

EMNC 3 OFF

Farameter Femote

Step Mo1 | Mame |[[PCSLEVEL  CH. Moae][R

Pl Takile: || simmmrmasnn Banid UHF Data Set In the Step Data area

Step Data

Femote | Data Farameter CH. Swp Inc Step Lower Upper H

T [ T T BT Y / Data set in the Common Data
VR-2 | Sten | OFF 7 area

VA3 | Com |[Sweep_width [[LMR |[aLL || oo | oooo| 13000 ﬁ:

ENC 1 | Step || OFF

Enc2 |Step ||/OFF When you set the VR-3 data, the
ENC3 |sStep | P arT ltmr | sl || 10| oo [ 800 dB .

Common Data VR'3 data In the Step Data area
Fiemol Farameb CH. | 5 I 5t L U . .

R re— o E e Moy T i including that of other steps whose
bile =id Data item is set to Com is

VRS Sweep 'Wdth ||LMR [ ALL |[T oo 0.000 13.000 | pgrz . . .

ENC 1 oFF automatically set using the settings
AEe ur \ in the Common Data area.

EMC 3 OFF \
VR3 settings

Farameter Remaote .
Step Mo[1 | Mame |[FCSLEVEL  |CH. Mode][R Though the VR-1 settings set to
PIl Table || st Band  ||UHF Step and VR_3 SettlngS set to
Step Dats
Hemn::: aData.'ca Parameter CH. | 5wp | Ine Step Lower Upper Com are the same, the Settings in
VA1 | &tep ||RF ALC LT 0.1 100 |f 00 dB
vz | step | OFF the Common Data are set.
VR-3 | Com |[RF_ALC Jimr et ] ot [ -l 00 de
EMC 1| | Step OFF . . i
EMC2 | St | OFF Because the priority order is
oo mw jear um o L W] ST %9 e ENC-3to 1 and VR-3 to 1, the
Fi\e};::te DFEarameter I CH Sudgr Ine: Step Lowwer Lpper VR_1 SettlngS (W|th |OW€I’ pnorlty)
VR oFF are displayed but not used.
v RF_ALC LMR || ALL E I .
e L jmeqr oif oo oo s RF_ALC operates with the VR-3
ENC 2 OFF settings.
ENC 3 OFF |

6-16



6.3.3 Parameter Remote Display ON/OFF

\.\_\

(1) Parameter display
(Example)

W_:36.47 V1

a) b) o
a) Parameter display.
Displayed using abbreviations.

Refer to “(7) Lower and Upper” in
section 6.3.1.
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b) Setting display

¢) Remote number display
Vn---VR-110 3

En---ENC1to 3

(2) ltems whose Parameter is set to
OFF are not displayed. In this

example, VR-1 and ENC2 are
turned OFF.

When all items are set to OFF,
nothing is displayed.



Appearanes

O [F11]: Save & Qut

Carmel [F12] : Guit WITHOLIT Sxving

Hormad Color NG Color Le

Backgrourd Bk

ira Line & Wity White 1

Ve Line B sl Fws0 1

Wawve Line C a0 grayan 1

Wawe Memory A Ty 1

e Marmcry & wems | |
Vet Msmany € Sy B T
Cricd Line o6 1

AF Marker el P 3

IF Marker White Fied 1

ARC Inclcator Baw aqusrarined Fed 1

Juge Line groms Pl 3

Judge Indcalor Sy B Fed 3

Judge incicador Uipper Line ot L] 3

Audge ndcalor Lower Line gt Fed 3

iy White Fed
e Coreotr Pt ]
THIT OTwReT L +

usage

VH3AN [buki] 11 FIRFD ITFM ol

(3) Display ON/OFF
On the Wave screen, press or click F11
(Configuration) followed by F9 (Appearance).
The Appearance edit screen is displayed. The
Remote Controller Parameter on this screen
can be used to turn ON/OFF the parameter
display.
After selecting ON or OFF, press F11 (OK).

This example shows the screen when
the Remote Controller Parameter is
set to OFF.

Select OFF when parameter display
is not needed.




6.3.4 Remote Control Method
Refer to section 6.1.2, “Remote” and add the following circuits.

REMOTE connector
VR1 VR2 VR3
+3VA [ 1
3 D 3 3 3
=
2| 4 21 4 2] 4
ANALOG GND @
REMOTE VR2 IN _ _
Variable resistor
REMOTE VR1 IN @ Approx. 10 kQ
REMOTE VR3 IN E
+5VD
+5VD [E]
O+5Vv
COS1 @ 0cos
OSIN ENC1
SINT —IAGND
O+5V
COS2 [34] 0COS
CISIN ENC2 Encoder switch
SIN2 g +—IGND
O+5V
COS3 [35
[35] OCOS | L\ s
SIN3  [17] OSIN
—IGND

DIGITAL GND @

DIGITAL GND

* The input circuit of signal input pins SIN1 to 3 and COS1 to 3 are shown below.

oV C-MOS IC
10 kQ 74HC540

SINT t0 3 47 KQ 22 kQ

(0]

CcoS1to3 ° VvV WV —An
o.omF;

* A CR network is inserted to prevent chattering. If the amount of chattering is great,
take other measures.
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« Signal input to pins SIN1 to 3 and COS 1 to 3
The phase difference between signals input to SIN and COS pins should be as follows:

(1) Increasing the Value

High level
SIN. — +4 10 +5V
Low level
cos 0to +0.5V
T4 T2 Ts
Ta
A
T+ 2 05ms If the COS signal level is low at the rising edge of SIN
Ti + T2 = 2ms signal, the value is increased by Inc Step.
T + Ts 2 2ms
Ts = 4ms
(2) Decreasing the Value
High level
SIN ————— " 4410 +5 V
Low level
COS —— 0to+0.5V
T4 T2 Ts
Ta
A
T+ = 0.5ms If the COS signal level is high at the rising edge of SIN
Ti + T2 2 2ms signal, the value is decreased by Inc Step.
T + Ts 2 2ms
Ts = 4ms
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7. CALIBRATION
7.1 VSWR Calibration

If you change the tuner jig, cable, connector, or the main unit when making VSWR
measurements, perform calibration to achieve accurate measurements. Calibrate
periodically when the same connection is used over a prolonged period.

The measured values will not be correct if you make measurements without calibration.
One set of calibration data is stored in the backup memory of the LW 360.

(1) Calibration Procedure
This section describes the procedure using the built-in VSWR bridge. However, the
same procedure applies when using an external VSWR bridge. Select the step in which
the VSWR measurement is set.

7-1

a) Measured using the factory
calibration data (calibration with
nothing connected to RF OUT)

b) Disconnect the tuner from the tuner
jig to open the antennal connector.

LW 360
IFIN RFOUT

Disconnect the tuner
to open the antenna
terminal section.

Tuner jig



Level calibration at 500 MHz

Frequency calibration

Result obtained by
using the calibration
| data

l (500 MHz ref.)

(2) Measured Value

c) On the Wave screen, press F9
(Calibration) followed by F5 (VSWR)
to calibrate the level and frequency
characteristics and store the
calibration data. The operation takes
approximately 20 s.

d) Press Home to return to the Wave
screen.

e) Connect the tuner to the tuner jig.
The correct VSWR value and judge
line are displayed.

The VSWR is determined by measuring the return loss and making a calculation.

vsr< 1t //10 ¢
1-°10 1

xn: return loss

Return loss (dB) 20 15 10

8

1.5

VSWR 1.2 1.4 1.9

2.

3 |30 | 44 | 59 | 87 | 116

The VSWR increases as the return loss decreases.
When VSWR is large, the measurement error is also large accordingly.
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7.2 Power Gain Calibration

The power gain is measured as an absolute value. To make accurate measurements, set

the P. G. CAL value.
By default, the P. G. CAL value is set to 10 dB at 500 MHz as a basic setup.

(The P. G. CAL value set to 10 dB for all frequencies).
Accurate measurements can be obtained by correcting the frequency characteristics and
loss of the RF output of the LW 360, cable, connector, turner jig, and so on by entering a P.
G. CAL value for each measured frequency up to 20 (Version 2.0 or before: 10 points)

points.
The P. G. CAL value is stored as data for each TUNER MODEL data.

(You must store the data to the tuner model.)

For more accurate measurement, set the P. G. CAL value for each main unit (LW 360).

(1) Calibration Procedure
a) Connect the standard tuner (with known POWER GAIN data) to the tuner jig.

b)Select the power gain measurement step containing the frequency for setting the P. G.
CAL value. When the tuner band differs, select the appropriate step of band. It is
convenient to measure the frequency at the P. G. measurement marker point (set

measure mode to MKR.F on the Judge screen).
S ¢) On the Wave screen, press F9
B — (Calibration) followed by F5

: ; = (P.G.Cal) to display the P.G.Cal
+ 3 i screen.

Luew Al v BE o WL HI Level Wore Sl | Waiebup | WaveSeled

TWIAN [hhuke] A1 FIXED TFM ol Bluasy Wil | How focessing Lo MEMURY CARL. il bl 2 1RARNS NS

e 121U BN [ R Tere:lim AR ART ; d) Set the fl’eq uenCy fOl' Wthh to

4 s | memee 3 enter the P. G. CAL value. Enter
the frequency using an integer in

unit of MHz.

e) The data is displayed in the order
of frequency, not in the order of
S, entry.

mmmmmm sy Lioearcn s s ou P L Wave Slar | Wk WaieSelea
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TUARN (W] 11 FIRED ITEM

Fleust Wil | How Secessing Lo MEMURY CARL.

Wil b 7 154804 2005

I G EEEEEEEE TercIT T
Ciogu pE g
54— f) CALe Rk Ficd PG Pl
[l P T ]
Tl o L ma |
3 S 35 Tt
P N e a
TR )
E: 3 30 ot
3 I
- 3 w
3 S0
_ » 3 0 33
T’ ‘\7\ 1 au
¥ h)
g
\
\
v
4
LSRN
v \‘\
AN
S
™,
.
mmmmmm e um o i [T ———
VAR (bl 41 FIXFD [T ol Bluast Vil | How Aecessing Lo MEMURY CARL. el b # 15udied? 205
TI K b Tk Tereali o
S I
Cahe R Fatd Fo
[ 7] =l 71|
e | e [y
i v e
e
<
s \\?
L
i
i
i
i
[
N
# ™
- .
; n
s AN
*,
S,
AN

mmmmmm

Wee Sla | Wwe by Wasr Seled

f) Tune the tuner to the P. G. CAL

frequency (within £5 MHz).

g) Enter the tuner power gain value

in PG Ref of the corresponding
frequency.

h) The power gain value is set to the

value specified in step g). The P. G.
CAL value is also set.

i) Set the P. G. CAL values for all

frequencies by tuning the tuner,
moving the cursor to the next
frequency, and repeating steps g)
and h). If the specified P. G. CAL
value deviates more than 2 dB,
check the measurement system
for the cause of the deviation.

j) The P. G. Ref values for the tuned

frequencies are retained until you
exit the P. G. CAL screen. In
addition, the value at the tuned
frequencies is updated.

(2) P. G. CAL Values for Frequencies Other Than the Set Frequencies
The LW 360 derives P. G. CAL values between the set frequencies through interpolation

at 2-MHz steps.

P. G. CAL value

Same as the lowest

frequency

471

585
801
Linearly interpolates Same as the highest
between frequencies | frequency
Frequency (MHz) ——»



7.3 NF ENR Calibration

The noise source is not calibrated at the absolute value level. Therefore, NF ENR values
including the frequency characteristics of the measurement system must be set for the NF
measurement.

By default, the NF ENR value is set to 16 dB at 500 MHz.

Since the measurement level is extremely small, the measured value is easily affected by
external conditions. If there are objects nearby that generate interference signals such as
noise and pulse, measures must be taken such as shielding the system.

Set the NF ENR value for each LW 360 and store the data for each tuner model.

(1) Calibration Procedure
The basic procedure is the same as with the power gain calibration.
a) Connect the standard tuner (with known NF data) to the tuner jig.

b) Select the NF measurement step containing the frequency for setting the NF ENR value.

TWIRN [Wulil] A1 FRFD (TFM oll By Wil | How Ageessing Lo MEMURY CARL h Mar 7 15ARNP 2105
i - W

7 c) On the Wave screen, press F9
e i . W 0 (Calibration) followed by F7 (N.F.
e ENR) to display the NF ENR
screen.

A g g s e

sl AN it A B g b P

Bt Wil | How Aszessing lo MEMURY CARL Uhad Wi 7151 2005

d) Set the frequency for which to
enter the NF ENR value.

e) Tune the tuner to the NF ENR
frequency (within £5 MHz).

f) Enter the tuner NF value in N.F. of
R P AN the corresponding frequency.

g) NF is set to the value specified in
step f). The NF ENR value is also
set.
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Pluast Wail | How Aecessing Lo WEMURY CARL, Wil b 7 1540007 71
H - WE

"1 h) Set the NF ENR values for all

e — . S—) — frequencies by tuning the tuner,
R B moving the cursor to the next
§' frequency, and repeating steps f)
; B and g). If the specified NF ENR
h) value deviates more than 5 dB,
check the measurement system
AR At for the cause of the deviation.

et g ah a0 B At s gt

(2) NF ENR Values for Frequencies Other Than the Set Frequencies
As with the P. G. CAL values, the LW 360 derives the values between the set frequencies
through interpolation at 2-MHz steps.
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7.4 Setting the RF Level

This function is used to align the differences in the output levels between LW 360s or the
output level at a certain frequency. You can set the level in the range of +3 dB in 0.1 dB
steps. A single setting is available, and this setting changes the level at all frequencies.
The value is stored in the backup memory of the LW 360.

When the RF level offset value is changed, the measured values of power gain and return
loss values of VSWR measurement (the VSWR) change. Therefore, you must check the
calibration values again.

* Setup Procedure
(Example) Changing the output level from -0.5 dB to 0 dBm

sy Wil | H

ing Lo MEMUKY CARL. e Bl

a) On the Wave screen, press F9
(Calibration) followed by F8 (RF
Level) to display the RF LEVEL

i screen.

Bluase Wil | Huow Agoessing Lo MEMURY CAHL
EEEE

b) Type -0.5, and press the Enter key.
The output level increases 0.5 dB.
As a result, the measured value of
power gain also increases 0.5 dB.

Eamman sten Lirew ol vaum B o HILhK W Leuel Wae Sl | Waelump | Wase Seled
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7.5 Wave Memory Settings

Up to 40 (Version 2.0 or before: 20 sweeps) sweep waveforms can be stored and recalled

to the specified step.

(1) Storing Waveforms

WIS [Muced] 417 FEGED ITEM

Mon Sep 5 17:50:48 7065

Duleiple  Baedilb

a) Display the waveform to be stored

(select the step).
g T —\"?
~g Y" \" i .\__
L ' \
Y N
\ I‘"\\ \.\
. \ .\\
N\ N
\ \
\ \
\
[T I | ] | I | Gttt | emets | o | ersm |
File | Common | Step | | | | | | Calibration | Remate | Configration | Version |
\ 4
File | Common | Step | Linear Cal | VSWR | P.G.Cal | NF.ENR | RF Level | Wave Memon}l | | |
e g s ez, b)) Press F9 (Calibration) followed by
i F9 (Wave Memory) to display the
Wave Memory screen.
I _!"': ¥
\\' r \- .-';. I.I\
) FIITR
“.
\
\
¥oe | Commes | e | teewcw | vven | roce MO UM | W Lews | Wws Memary| Wawe Beeel | Were Slase | Wre Sivpley
T c) Press F9 (Wave Select) (Version
2.1 or before: F10 key) to select
Changes to yellow the waveform
N 1y Then, the selected waveform
Y 7 \ turns yellow.
AT Pressthe T and | keys to select
\ \ the memory No. (Wave No.).
\
¥oe | Commes | e | teewcw | veem | roce MO UM | W Lews | Wws Memary| Wawe Beeel | Were Slase | Wre Sivpley
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WIS [Meciel] 07 FESED TEM

T e Wy T T
= = T S ——
= e
N 1 \*
: ¥ FARAL
i 13 7 \
¥ \
/ Y / et e r, st
\ Lo | Low|
\ -
\ N
T | o | W | teewts | veem | poCe | WrUm | Wiew | Sesbe] [__ox | comew

_ d) Press F10 (Wave Store) (Version
2.1 or before: F11 key). A window
for entering the name appears.
Press OK to be saved the
waveform to the selected Wave
No.

The date and time are
automatically assigned.

(2) Recalling Waveforms (method 1) (from Calibration)

LW [Model] 417 FEGED ITEM

Mon Sep 5 1185348 7005
-

a) Select the step you want to recall
the stored waveform.

T 3
[
bk Y
[ ]
2T
/ \
F ]\
)',r \
!
/ {
/ \
/
{ ]
/ A
¥ Y
Y
/ \
/ \
/ \
s Y
/- A\
4 \
- .\
- \
| ~
b 8
|~ .
T | Commes | sw | ] 1 T T I T
LW [Mecel] 417 FIED (TEM Hon Sep 5 1150223 708
e TILATCS LDV W e W 23 o=
g e e
bk
1 owhG
v
i | Wave Select
P | Commes | Sy | teewcd | veem | poce [Ty P vl | Sane bemary| ems Sebect | Wors St | Wiers Birpley

b) Press F9 (Calibration) followed by
F9 (Wave Memory) to display the
Wave Memory screen.

Press the T and | keys to select
the Wave No. corresponding to
the waveform you want to display.
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LW [Medel) 217 FOED ITEM Mon Sep 5 11:51:07 7008

B S EE P c) Press F11 (Wave Display)
S (Version 2.1 or before: F12 key) to
Saved waveform .

display the stored waveform.

e | a i | s bimen] s e | e e | e tpien

|

(3) Recalling Waveforms (method 2) (from Tuner/Sweep screen)

T e s e e oo a) Add setting item Wave Mem on
“s ) T R AW s the Tuner/Sweep screen.
7T\ P Lo PR
X e e R L Type the Wave No. of the stored
! (L AN — .
T RCR o— waveform in All or a channel (L, M,
L. A \\\ ) T : or R) to display the waveform.
s —— e e L When No. 0 is entered, it becomes
T v 51 | o o7 |
e RS = — OFF.
eEe e e =
e e e e ——
T | sla
o — P
e | commes | me | me | e IIH; Tmactuery | wiw | - | : I 5
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8. SCREEN IMAGE OUTPUT

The screen image on the LW 360 can be captured and output to a printer that connects to PCs,
a memory card, etc. This function is useful in creating reports and collecting screen image
data.

8.1 Using a Printer

8.1.1 Connecting a Printer

A printer with a parallel (Centronics) or USB interface can be used.
Connect the printer to the parallel port (PRINTER) or USB port on the rear panel.

N,
I— S S
I © 1
I (ol s} I
. | Printer
o I
C t to eith rt
\ Connect to either po 0

ETHER

@un

8.1.2 Examples of Compatible Printers

* Printer drivers indicated below are installed in the LW 360. Printers listed below and
their equivalents can be used.

(1) HP * PSC 1315
» DeskJet Series CUPS V1.1
* New DeskJet Series CUPS V1.1
* PSC 1310 Foomatic/hpijs

(2) Epson < PM-A700
* PX-V500
(3) Canon < PIXUS ip4100
* PIXUS 560i Ver.2.4

* PIXUS 860i Ver.2.4
* PIXUS 990i Ver.2.4
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8.1.3 Settings

(1) Setting the Screen Output Port

On the Wave screen, press or click F11 (Configuration) followed by F10 (Misc).
The Miscellaneous screen is displayed. Set Screen Capture Output to Printer using the
Space key (Enter key to enter) or the mouse.

Migcellaneous

Step Control

Eriable Cyclic Step Increment  OFF
Enabile MG-5top in Manual Step OFF

Eratile: MG-5tap ity & Scan OFF

Output &1 Sean Loy

Cancition All Sean All

Trigger Auto

Memory Carel [N |
Hetwork Shared Falder [ |
R5232C OFF

__— Select Printer.

Screen Capture Output Memory Card I
Network Shared Folder
Printer

Usage

0K [F11] : Save & Guit
Cancel [F12] ; Quit WITHOUT Saving

After selecting Printer, press F11 (OK).

(2) Setting the Printer Driver
In the above condition, press F8 (Printer).

The Printer Configuration screen is displayed. Set the printer interface, vendor, and
printer model name using the Space key (Enter key to enter) or the mouse.

o Use
Parallel | USB or Parallel
USE
Prirter Corfiguration canon |
Device  [USE / oMo |
Vendor | CAMON <
Modle! FIXUIS 860 ver 2 4 | EFS0OM Vendor
b HP [
0K [FI1]: Save & Gui DRICATA
Cancel [F12] : Quit WITHOUT Saving

\ FIXUS 560 ver 2.4 |

PIHLS Be0i ver 2.4
FlaUS 9a0i ver 2.4

Printer model name.

When you are done, press F11 (OK).



8.1.4 Printing the Screen Image

* Press Print Screen to send the data to the printer. A @ mark (red) is displayed at
the upper left of the screen while the data is being sent.

* The printout time varies depending on the printer type.

8.2 Outputting the Screen Image to the Memory Card

8.2.1 Settings

(1) Inserting the Memory Card
Insert the CompactFlash card in the memory card slot on the panel.

(2) Setting the Screen Output Port
On the Wave screen, press or click F11 (Configuration) followed by F10 (Misc).
The Miscellaneous screen is displayed. Set Screen Capture Output to Memory Card
using the Space key (Enter key to enter) or the mouse.

Memory Cardd «—— Memory Card
Metwark Shared Folder |
Friner '

8.2.2 Outputting the Screen Image to the Memory Card

* Press Print Screen to send the data to the memory card. A mark (red) is
displayed at the upper left of the screen while the data is being sent.

+ It takes approximately 40 s to send one screen. The time varies depending on the
screen type.

8.3 Outputting the Screen Image via the LAN Interface

» The screen image data can be output via the Ethernet interface. For details, see chapter
9, “LAN INTERFACE.”
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9. LAN INTERFACE

9.1 LAN Interface Function

9.1.1 File Server (Network Shared Folder)

(1) The network shared folder in the LW 360 can be shared with a PC connected through a
network.

(2) Windows Explorer can be used to carry out the following operations.
* Load and save data by drag & drop operation and copy and paste.
* Change the file name.

9.1.2 TELNET
The TELNET command “Syncfile” is used to load tuner model data into the LW 360.

9.2 Connection Procedure
Connect a 100BASE-TX STP cable to the Ethernet connector (ETHER).
Connection through a hub: Straight cable
One-to-one connection to a PC: Cross cable
* Configure the TCP/IP settings of the LW 360 according to your local network
environment.

9.3 Settings on the LW 360
Setting items on the LW 360
* Basic Configuration
* Network Configuration
* Miscellaneous

* If you change the settings, reboot the LW 360 to activate the settings.

9.3.1 Enabling/Disabling the Network Function
On the Wave screen, press or click F11 (Configuration) followed by F5 (Basic). The Basic
Configuration screen is displayed.

Basic Configuration

Metwork (1) <« Stand-alone

Current Date and Time lﬁ ."’SB;J% II_SW:IE : lﬁ
Maocify Date and Time [2005 1 Sep. i[ a0 [se a2
Cate Format ST

usage

ak  [F11]: Save & Cluit
Cancel [F12] @ Quit WITHOUT Saving

(1) To enable the network function, select Use for the Network item.
Network: Use Enable the network function
Stand-alone  Disable the network function
(2) After changing the network function, press F11 (OK) to store the new setting in the LW
360.
* If you changed the network settings, reboot the LW 360.
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9.3.2 Network Settings

On the Wave screen, press or click F11 (Configuration) followed by F6 (Network). The
Network Configuration screen is displayed.

Metwork Configuration

DHCP [t Erae || (1)
1P ess [tez .[68 [0 [T00 (2)
Metwark Address EREREERE (3)
Gateway Address [tez [1es [ o.] 1 (4)
Hast Mame [Fwasn-ct (5)

[workgroup ( )

ark Graup
iork Group MName (Wincdosys ‘Waork Group)

Current IP Address 182 168.0.100 f 235 2552550

usage

kK [F11] : Gawe & Cluit
Cancel [F12] : Guit WITHOUT Saving

(1) DHCP
Select Enable to automatically obtain the IP address from the host.
If you select Enable, the following items are disabled, and you cannot set them.
* [IP Address]
* [Network Address (subnet mask)]
* [Gateway Address]

(2) IP Address
Set the IP address of the LW 360.

(3) Network address (Subnet Mask)

Set the mask used to specify the network address section and the host address section
of the IP address.

(4) Gateway Address
Set the address of the router used to access outside the network.

(5) Host Name

The name of the LW 360 on the network. This name is used when opening the shared
folder through the network.

(6) Work Group
Set the work group name on the Windows network to match the PC to be connected.

(7) After changing the network settings, press or click F11 (OK) to store the new settings in
the LW 360

(8) If you change the Use/Stand-alone setting of the network function, reboot the LW 360.
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9.3.3 Setting Miscellaneous Items
On the Wave screen, press or click F11 (Configuration) followed by F10 (Misc). The
Miscellaneous screen is displayed.

lscellansous
Elip Combrdd
Entble Cyclic Step heremat  OFF 1]
Enaoie NG-Stop in MarwdStep OFF |
Ennse NG-Step In A8 Sea OFF |
\Harveform Disolaw Mods Measure End Cycke [
Dutput A Scan Log
Condition Ml Scan AL ]
Trigger Ao ||
ey Carg ON I
PBlebuark Sharsc Fokler 0N I—1]
RE232C oN ]
ESeresn Caplwre
Sexmen Cap e Cutpul Metwork Staced Fokder |
Dutput File Control
A Se Leq S No. ofF |
A1 Scan Log File Name Date & Time
File Mame HOEIOY_
Sreen Coplare Fle Neim Ao Fererment Digit B I
File Navrin = + ||
usane
OK  [FI]: Save & Ouil
Cantai [F2) : Gt YWATHOLT Saving

(1) Output All Scan Log / Network Shared Folder
Set the output to the network shared folder.
* When All Scan is complete
* Measured data output using F10 (Remote) / F10 (OutputLog)

Network Shared Folder: ON Outputs the measured data above to the network shared
folder.

Network Shared Folder: OFF Does not output the measured data above to the
network shared folder.

(2) Screen Capture Output
When Screen Capture Output is set to Network Shared Folder
Press PrintScreen to output the screen image to the network shared folder.

(3) After changing the Miscellaneous settings, press F1 (OK) (Version 2.1 or before: F11
key) to activate the settings.

9.4 Directory Structure of the Network Shared Folder

The directory structure of the network shared folder is as follows:
(1) public (2) config_current
|: (3) config_update
(1) When the output is set to Network Shared Folder, the data is output in this directory.

(2) The image of the file saved in the flash ROM of the LW 360 output on the File edit screen.

(3) Write the setting file in this folder when sending the file to the Flash ROM of the LW 360.
The TELNET command “syncfile” is used to load the data into the Flash ROM of the LW 360.
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9.5 TELNET

(1) Login name: “lw360”
(2) Password: “lw360”
(3) Command
syncfile: Sends the tuner model file stored in config_update to the LW 360.

9.6 Output File

(1) Screen Capture Output
s$s000000.bmp: The output file name is "ss" + "number"
The file name can change in the Misc screen. (Version
2.2 and later)
(2) Output All Scan Log

scanlog_20050310_180841.txt: The output file name is "scanlog_" + "date"
The file name can change in the Misc screen. (Version

2.2 and later)

9.7 Operation Example on Windows 2000
Windows Explorer is used to capture the LW 360 screen.

9.7.1 Capturing the Screen to the Network Shared Folder
The All Scan log output information can also be captured in a similar manner.

(1) Set the TCP/IP parameters of the LW 360 to match the network to which it is to be

connected.

Network settings (TCP/IP, server name, work group, etc.)
DHCP: Disable
IP Address: 192.168.0.100

NetworkAddress: 255,255,255,0
GateWay Address:  192.168.0.1
HostName: LW360 cs3
WorkGroup: WORKGROUP

(2) If you changed the LW 360 settings, reboot the LW 360.

(3) Connect the LW 360 to a PC.
Connect a 100BASE-TX STP cable to the Ethernet connector. (Refer to section 9.2 for

the cable types.)
(4) Start Windows Explorer and enter the host name of the LW 360 in the Address bar.

My Computer

| Eile Edt View Favortes T
J 4mBack » = - | Ch Searc
J.ﬂ.gn:lress VLw3s0_cs3| )
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If the LW 360 cannot be found, use the search feature on the PC and directly search the
IP address.
When the LW 360 is found, the following icon appears.

=10/

File Edit Yiew Favorites Tools Help

|
J ‘HBack ~ = - | Qh5earch [ Folders  C#History ||¥ G x =
] =

address w360 Cs3 ) R j e
= bl =

-] &

£ public Printers

Lw360_cs3 \ y

Select an item o view its

description,

2 object(s) v

(5) Move to the public folder.
Double-click the public icon.

w360_cs34public ;Iglil

File Edit Wiew Favorites Tools  Help

<mpack » = - | @y search [ Folders £ #History ||¥ lrEe 2% &

:
|
|

AgdressI@'\\Lw360_cs3'l,public j @GD
iy T (2 (3

" config_current config_update
public

This Folder is Online,

Select an itemn to view its
Aesrrintinn. j

|2 object{s) |D bytes (22 Local intranet 4

(6) Press PrintScreen. The captured screen is output to a file in the public folder.
If the output file does not appear, choose Refresh from the View menu.

Lw360_cs3'public 131 x|
J File Edit “iew Favorites Tools Help ‘
J EBack » = - | Qsearch [YFolders  {HHistary | B 6 > @ ‘ Ed-
| addvess [ Lw3sn_csaipublc | @6
- el - | Name ¢ I Slzel Type | Modified I
L@ u [:IconFigfcurrent File Falder 10/30/2005 10:14 PM
= A ST, el . I
public M screenshob00a000 2,305KE  Bitmap Image 10/30/2005 10:45 PM ]
This Folder is Online.
Select an item to view its
description.
Liw360 shared directory
3 object(s) 2,25 ME 2E Local intranet 4

(7) To copy the file to the PC, drag the file.

9-5



9.7.2 Sending the Tuner Model Data to the LW 360 Using the Network Shared Folder
(1) Carry out steps 1 to 6 in section 9.7.1 to open the public folder of the LW 360.
(2) Open the config_update folder, a dedicated folder for updating the tuner model data.

ri ‘
| <Back ~ = @isearch [Folders CAHstory | 5 B X = | E-

JAgdrass IJ YLw360_cs3publiciconfig_update ﬂ Ban
L.“‘ ‘

conffg_update

This Folder is Online,

There are no items to show in this
folder.

See also;

|0 object(s) [0bytes Local intranet 4

(3) Copy the tuner model data to be sent in the folder.
(Example: Update tuner model numbers 4 and 5.)

& \\Lw360_cs3\publiciconfig_update - =101 x|
J File Edit Wiew Favorites Tools Help |
J 4Back -~ = - | Qhsearch [YFolders ¢ #Histary ||E Lr i ] | M
Jngdress IJ ViLw380_cs3hpubliciconfig_update j @'Go
[ n N

)

confib_update trnodelnl.tmd - tmodelD2.tmd

This folder i Dnline,

Select an item ko view its |

description,

See also: ;I
[2 objectis) 128 KB B8 Local intranst 7

(4) Send a command to load the file using TELNET.
Start TELNET from the Start button on the task bar on Windows 2000.
(D Click the Start button and select Run.
@ When the IP address assigned to the LW 360 is 192.168.0.100
Type "TELNET 192.168.0.100" and click OK.
@ The PC is connected to the LW 360 via TELNET.

When the TELNET connection is established, "login:" appears on the screen. Type
"lw360".

"Password:" appears. Enter "lw360".
* The login name and password cannot be changed on the LW 360.

(5) When the password is accepted, "lw360%$" appears.
Type in the command "syncfile."

(6) The LW 360 switches to the Wave screen.
The tuner model file displayed in step 3 is loaded into the LW 360 and deleted.

* Windows is a registered trademark of Microsoft Corporation.

The operation of the LW 360 has been checked on Windows 2000 (SP2), but it may
not operate depending on the PC environment.
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10. RS-232C INTERFACE

The LW 360 is equipped with a RS-232C interface. The interface can be used to acquire All
Scan data or tuner model data in the production line.

10.1 Pin Arrangement of the RS-232C Connector

D-sub 9 pin (male)

Pin # Function Signal Name | Direction
1 %
510 :
0 (O I°) 2 Receive data RXD Input
o © 3 Transmit data TXD Output
o9 4%
Ol]e
110 5 Signal Ground GND ——
6 *
7 Request to send RTS Output
8 Clear to send CTS Input
9 %
* Not used

10.2 Communication Parameters and Communication Cable

10.2.1 Communication Specifications
* Baud rate: 110, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, or 115200
* Stop bit: 1 or 2 bits
* Parity: None, odd, or even
» Data length: 7 or 8 bits
* CTS/RTS hardware flow control

10.2.2 Communication Cable
Use a cross cable with a D-Sub 9-pin connector.

D-Sub 9-pin connector D-Sub 9-pin connector
10 Ot

RXD :2 O O 2 RxD

™D i3 O >< O3 ™

DTR (4 (OF (O 4:iDTR

GND :5 O (O 5:GND

DSR i 6 (O —() 6 i DSR

RTs {7 O O 7iRTs

cts 8 (0O >< (O s cTs
NQ) Oo
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10.2.3 Setting the Communication Parameters

(1) RS232C Parameter Set
On the Wave screen, press or click F11 (Configuration) followed by F7 (RS232C). The
RS232C Parameter Set screen is displayed.

10
300
&00
1200

RS232C Patamemar Set
2400

Bauc! Rate t 4500

Charecter Gits (8|

Farily Bit Hane — 7 19200
usage ﬂ 35400

o [iSwodEm Data length setting 57600
Cancel [F12] : Quit WITHOUT Saving
115200

\ g Baud rate setting
More

Even Stop bit setting

Parity bit setting

(2) Selecting Parameters
Use the up and down keys or the mouse to move the cursor to the parameter you want to
change. Select with the Space key and enter with the Enter key. You can also left-click on

the mouse to select and enter.

(3) When you are done setting the parameters, press F1 (OK) (Version 2.1 or before: F11
key) to confirm.
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10.3 Data Output

10.3.1 Output Data Type

(1) All Scan & Step Al
Outputs all the data measured using step and scan operation when All Scan is
performed after measuring steps.
(2) All Scan & Step NG
Outputs only the steps whose judgement is NOGO in the measurement of (1).
(3) Step All
Outputs all the data measured using step operation.
(4) Step NG
Outputs only the steps whose judgement is NOGO in the measurement of (3).
(5) All Scan All
Outputs all the data measured using All Scan operation.
(6) All Scan NG
Outputs only the steps whose judgement is NOGO in the measurement of (5).
(7) All Scan Short Form
Outputs the All Scan All data with the sections without data (output as spaces) and the
spaces between steps removed.
(8) All Scan Short Form & Title Cut
Outputs in the format of (7) with the title section (tuner model name, measured current of
MB, etc.) removed.
(9) Single Step (Version 2.2 and later)
The measurement data of Step being displayed presently is output.
When Quad is displayed, the measurement data of four Step is output.

10.3.2 Output Mode Type

(1) Manual
a) When the output data type is set to the formats below, the data can be output
manually.
On the Wave screen, press or click F10 (Remote) and then F10 (Output Log) to output
the data.
* All Scan & Step Al
* All Scan & Step NG
* Step All
» Step NG
+ Single Step (Version 2.2 and later)
b) The 232C STEP DATA OUT key is assigned to the matrix key of the REMOTE
connector on the rear panel.
It can be used in the same manner as the key operation above.

REMOTE connector

SC3 | 96

l 37
| 232c sTEP
RL7 [ i DATA OUT
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(2)

10.3.3

Auto

When the output data type is set to the formats below, the data is output automatically

after the All Scan operation.
* All Scan & Step Al
* All Scan & Step NG
* All Scan All
* All Scan NG
* All Scan Short Form

* All Scan Short Form & Title Cut

Data Output Example (Data Output Mode: All Scan All)

[All Scan All] Judge:NOGO =
LW360 <

Serial N0.0036006 <

Date 2005.09.06 Time 19:54:42

TU_Model No.01 FIXED ITEM full

Tuning(IF): 43.500MHz <

A A

MB1: 0.0V
MB2: 5.00V

MB3: 5.00V <
MB4: 1.25V
AGC: 4.0V AFT: 3.3V

Band MB1_CUR MB2_CUR MB3_CUR

MB4_CUR

VHF(L) : 0 91 1 0
VHF(M) :

VHF(H) :

UHF : 0 85 1 0
Ch. -—-Lch--—-Mch--Rch--—-
Step No. 1:PCS LEVEL Band:UHF
VT 24 .51
P-PK 1.98
P -1.2

C -1.0

S | -2.9 %k I:
P-C 0.2
P-S -1.7
Step No. 2:POWER GAIN Band:UHF
VT 24 .51
P.G 33.1
Step No. 3:AGC Band:UHF
VT 24 .51
AGC 48.3

10-4

Output data type

Total judgement

Model name

Serial number

Date/Time

Tuner model number and name

Tuning IF frequency

MB1 to 4, AGC, and AFT voltages

Current of each band of MB1 to 4
The current values of bands that
are not set are not displayed.

L, M, and R channel display

An asterisk is displayed for the
measured value when the
judgement is NOGO.



10.4 External Control
Send the commands below on the Wave screen to carry out the corresponding operation.

Command Description Parameter
TMXX CR/LF Set the tuner model number 01-20
STXX CR/LF Set the step number 01-20
SC CR/LF Start All Scan
ASO CR/LF Request All Scan data output
AS1 CR/LF Request All Scan judgement result output
TS0 CR/LF Request tuner model data output
CR CRI/LF Request to receive tuner model data

TWXX CR/LF Write the tuner model data 01-20

* The tuner model data is sent and received in ASCII-HEX format.
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11. OPERATION CHECK PROCEDURE

The LW 360 comes with a program for self-checking the operation as Tuner Model No. 20
Operation Check.

* Warm-up the LW 360 for at least 30 minutes before carrying out the operation check.

11.1 A List of Measuring Instruments Used

Name Frequenc Other Specifications Step Numbers
y Range Used
Frequency =21 GHz | Accuracy: <1 KHz 1to3
counter
RF power meter =21GHz | 75Q. +10 to -20 dBm. Accuracy: <0.1 dB 3to5
Spectrum 21 GHz | 75Qor 50 Q (using a 75-to-50 Q transformer) 6
analyzer 0 to -70 dBm. Accuracy: < 0.5 dB
75 Q detector 21 GHz | 75 Q. Negative polarity (positive can also be 7,8
used). Flatness: < +0.5 dB
75 Q terminator 21 GHz | Returnloss: =26 dB (VSWR 1.1) 9
Multimeter =1 GHz | Voltage: = 33 V. Current; = 400 mA. 24,25

11.2 A List of Program Operations

(1) Output frequency: 25 MHz, 500 MHz, ey : o
Maclel Name Gean Start Key Sean Reaults Display
and 1 GHz Operation Check Al _gcan Hotmel
(2) Output level at 500 MHz (three types) T e ™ o =T
(3) P.ATT: 0to 70 dB. Variable attenuation. o G Step| Sean Wit Hame Mode| Band | 1 | 2 | 3
Signal quality (harmonic and spurious) LA T L | L) | GHO | GhD | GhI
d variable f M 2o ;] gl[ ok L | R | GHD | BND | GHC
and variable frequency. 304 [ [soowiiz ogem L[ Hry | owo | i | Gh
(4) Output flatness using +20 MHz sweep  (2) { $ 4 r 4 [oowHzALC-oe L | VHRL) |GND | GND | GHC
at three frequencies and full sweep @) S 4 F d [soowzam-ioe L | (L) | GND | GND | GHC
(5) VSWR calibration using full sweep and ] &4 F Al [Hmi 15| Y (0| A (0
_ (4) _{ 74 F d][ [oetodu L | vy |Gwo | GhD | Ghe
+20 MHz sweep at three frequencies 8 4 F 4| [eomeRam T | VAR | GHD | GWD | GAe
(6) LPF, noise signal, and IF noise floor 304 Pl ][ [AL7ETm L | vHR(L) | GND | GND_| GAE
(7) RF level control ®) { 10y [F ][ [FomenFa L | R | ouo | G | G
- 1.9 [F| al[ " [RLopen3 Paint T | R | GND | Gl | Ghe
(8) IF LOG characteristics (®) _{ 12,4 7| ;[ o[smamiprinF Du | VHRL) | GND | GND | GHL
(9) BPF characteristics for measuring IF 134 [P P |[ o fememiE e Du | VHRL) | GND | GND | GHC
rejection and image rejection (") —u 4 r r[ofFacoas Ti | VHRLY | GND | GhD | GAE
i (8) —\15 4 [F F|[ v Ao Ti | VHAL) | GND | GND | GhC
(10) IF band characterfst!cs © —|u[ | EEl[ T Fowe PN e e
(11) IF band characteristics (10) —l7 | [F ¢ |[o[Fammeerr L VAL | Gho | N | Gnt
(12) IF ATT: 30, 20, 10, and 0 dB (M) —{w[ £ [ ofFmmmeLer L | veRLy | GND | i | G
(13) Internal IF detector characteristics o | [ ofFamast Ti | VL) | GO | GHD | Gh
(12) < |@_ \F F [ 0]Femang T | wHRL | GN0 | ohp | Gh
(14) Tuner power output g | rlr ][ o|Famis i | WHFL) | GND | GHD | GHC
(15) Judgement through All Scan 2| |r|r ][ ofFamoe T | L) | D | GND | GhC
(13) —= ¢ ¢ [0 Fntos L | VHRL | GND | Ghip_ | Ghr
(14){ 24 ] rTunerPoweH uVHF(L) MM%
B A [merpover2 L | VHRH) | DFF | GhD | ON



11.3 Operation Check

The measured values depend on the measuring instrument that you use. Perform
checking by adding the accuracy of the measuring instrument.

(1) Output Frequency Steps 01 to 03

Basic connection diagram

——
OQooop
E o o E LW360-01
[ ]
VGA REMOTE
LW 360
Frequency count
T e e eee = USB IFIN RF OUT [ oooocoocoooooxx |
§ OO @ T 0@
el el
Monitor
s |
@ Keyboard
ﬂ HHEE Output frequency
stepi01/20MH=
* Step 01
25 MHz
o a— EeEe e . Step 02
<z
J 1 GHz 50 kHz
Step:02/1GHz * Step 03
500 MHz

LIS [uoded] 18 Oporation Check Tom Sop 6 10238004 20053

4

Stepi03/000MHz OdBm

e | oo [ e | | | [ _comtouion | momain | contopuie | vorsea




(2) Output Level Steps 03 to 05
Connection Diagram

LW 360 RF power meter
USB IFIN RE OUT S K,
D O O Q Il s == EE N EEN (__:l l::]
| m— | | - |
75 Q sensor

LIS [Mode] 118 Operation Check

4

Steps(Z/500HHz OdEm . Peﬁorm the check of step 04 and step 05
with respect to step 03.

T Sep 6 10:3004 2005

T ===z« Connect a RF power meter.

L i 0. g 0k emem  Output level: 500 MHz
J B . Step 03
Step:0d/A00MHz ALC -10dB 0dBm +1dB

+Step 04 ALC -10dB
-10+0.5 dB (with respect to the output of

| LSS [udadel] 18 Operatien Dheck Tem S 6 100900 2005 Step 03)
LL +Step 05 ATT 10dB
Step:OG/G00MHz ATT -10dE -10£0.7 dB (with respect to the output of
' Step 03)

[ | | [ | | o T =y
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(3) RF ATT and Signal Quality
Connection Diaaram

USB IFIN

0 OO

LW 360

RF OUT

P

* 75 Q to 50 Q transformer

Spectrum analyzer

= -—-—
= -
] [ ]
I
50 Q

RF ATT value
02 |HFATF A | 20.0) | 0o r
03 [IF futo Track | & [4uto Marual |
04 [Center Freq | & | | 500,000 [

Frequency

11-4

» Connect a spectrum analyzer.

» On the Wave screen, press or click F3
(Step) followed by F7 (TunerSweep).

» Check the RF attenuator and harmonic
spurious by changing the RF attenuator and
center frequency values.

a) RF ATT 500 MHz
1 dB steps. Variable from 0 to 70 dB.
Accuracy (0.5 dB + 2%)

Example 10dB:<+0.7 dB
70dB:<+1.9dB

Reset to 0 dB after the check.
b) Signal quality 0 dB

10 MHz steps. 30 to 1000 MHz.
(or 50 MHz or 100 MHz steps)

« Harmonic: <-25 dBc
* Spurious: <-30dBc

Reset to 500 MHz after the check.



Tus Sop & 1086275 2005

s el Rt WELY
sl ow

(4) Output Flatness Steps 07 and 08

J T I —— DETIN 2

LW 360

USB IFIN RF OUT

0 OO @

75 Q detector !

R A e Change the setting for positive polarity.
F3 (Step) — F7 (Tuner/Sweep) — Polarity

: EC BB e » Connect the RF OUT to DET IN2 on
B2 ST the rear panel.
* Step 07
L L P T Output level: 0 dBm

Full sweep

<3dB

* Step 08

Output level: 0 dBm

+20 MHz sweep

fc =100, 500, and 900 MHz
L] 1 <+0.5dB

o | commen s | I | I

LW [Mode) 18 Operatien Chock

_ e meoes= (5) VSWR Steps 09 to 11
l LW 360
| USB IFIN RF OUT
o O O O
’I AT I'"“-.\ . l.' T Open
s | * Open RF OUT.
l: | * Step 09
a) VSWR calibration
\ | | Home — F9 (Calibration) — F5
\ J (VSWR) — Approx. 20s
| o | o | tmewcu | _vom | roce | wom | wiw | | 1

After calibration, press the Home key
to return to the normal Wave screen.

Then, carry out the subsequent
checks.



Tus Sop & 11:01:36 2005

1 b) 75 Q terminator return loss check
LW 360
uUsB IF IN RF OUT
o O O ii
75 Q terminator
» Connect a 75 Q terminator to RF OUT
. T~ >30dB
""---..__\__{_ =" , — .._.._\.+\_______ _'_
T | comme | mw | | | | _coboutin | memsts | contigntion | vernina
gt LW 360
UsSB IFIN RF OQUT
o O O O
Open
| * Step 10
r ’* “H\ Open return loss check error
— - R NI Full sweep
= T = -0.5t02.5dB
vie | commss | mw | 1 | I | _comesses | memsts | Cosnativn | worsis
-::_.’o,.,.._ _EmomE — e b - Step 11
Sk EE o =g Open return loss check error
+20 MHz sweep
fc =100, 500, and 900 MHz
<+0.7 dB
- - —+ I T -
| efemremmmer e _‘+__ L 4
e Ie—rl.w::- | i I [ _codbestion | I:;;’:im| Werias
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LW [Model] 70 Operation Check Tise furg 8 10:06:18 2005

EE s s =il (6) LPF, Noise Signal, and IF Noise Floor
MHz Y \ Steps 12 and 13

= *k Connection for Step 12 and

/140 MHz \ \ \ subsequent steps

LPF ‘
A\
\ LW 360
50 MH

/ : Noise signal
| \-\'ZBdB F noise floor z
j \ | USB  IFIN RF OUT

t\' | I ~Re! Q

H
353
4k
[ N—
N
o o

\ 60 MHZ |
B

-4|8 dB 8
\d _ _ Step 12
. Noise JUDGE |ine

* 40 MHz LPF check

i 1 ! 3C2W 50cm

M | comma | we | ] 1 I | _cobotios | Romels | Contiprtion | verims

40 MHz: < -2 dB
50 MHz: =2-25 dB
60 MHz: 2 -45 dB
* Noise signal
8to 16 dB
* IF noise floor
<15dB

LWG0 [Model] 20 Operation heck T Aug 9 10:17:26 2005

e w e — Step 13
e i o « 60 MHz LPF check
24B 60 MHz: < -2 dB
/6oMHz | 70 MHz: = -18 dB
: \ 80 MHz: = -38 dB
\ 71()8'(\1/'8”2 + Noise signal
8to 16 dB
\ « IF noise floor
T T <15dB

A

o | Commsa | s | ]| 1 | | _cotetien | femets | Contiguivn | versiea




LW [Modef] 518 Operation Check

I T N ==
+—F — RF Level Offset
i i ! Data.
——— A
0dB PG; 0,4 et
5dB PG; 0.6 JERERRARN Y
a) b)
T | Comem | | tmewcd | _vowm | voce | wiow | wies | 1 T
& PG 0.2 1 | - —
A RF Level Offset
! I |
Data 04
0dB PG 0,0, F—F—+— f
-bdE PG: 0,2 F—T
A
e) d)

T | Commen Sip | veswca | wowm | poce | wioe | wie | | | |

AT
e

P A e S

11-8

(7) RF Level Control Step 14

* First, set the level at 40 MHz.
Home — F9 (Calibration) — F8 (RF
Level)

a) Read the measured value of 0dB
PG. (Example: 0.4)

b) Read RF Level Offset data.
(Example: 0.0)

c) Add a) and b).
(Example: 0.4 + 0.0=0.4)

d) Type the value of c) in Data.

e) Check that the 0dB PG value is 0.0.
(We change the value of data so
that 0dB PG is 0.0.)

f) The Data value is within +1 dB.

Press the Home key to return to the
measurement screen.

» Step 14
RF Level control check
-5, -10, -15, and -20 dB
<1dB



W s M e B
M MM o
W w5 | T T [ T 1 T T
Ty @ al W
o PGt
L B v PO NIV MO W Mo A
| comme | me | | mec | swiwes | mwwrc | pew | Apewssor | wec | 0w | ceow
LWR [Meced] 301 Operution Ches. e Aug 10 183543 7008
e e
L .
...... e B e e e e e B
i
\ |
1
T 11
........... o S e | S S i S |
\
\
b
............ ILN.
N,
I
N
= N
\\\
)
e | comee | mw | 1 | I | _comoien | Bemets | costigutin | veria

LW [Meode] 481 Operution Chec.

-

e o Bandi WL}

IF IN input Fc
45 M 1OMHzZ | 40MHzZ | +10 MHz,

[T20MHZ ~S420 MHz |
f"i \ |

1

/ |
bl
!I
II
1 L
[ = ™ 1 | I | ot | Sumeis | Contirsinn | varsen
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(8) IF LOG Characteristics Step 15

IF Center Freq: 40 MHz

IF LOG characteristics error

0dB -2.0to 0 dB

-10dB  -0.7t0 0.7 dB
-20dB  -0.5t0 0.5dB
-30dB  -0.5t0 0.5dB
-40dB -0.5t0 0.5dB
-50dB  -0.7t0 0.7 dB
-60 dB Oto3dB

(9) BPF Characteristics of IF/IMAGE
Rejection Step 16

IF Center Freq: 40 MHz

* Internal 30 MHz BPF

fclevel <+0.7dB
fct0.5MHz -45t0-3.0dB
fc+10 MHz -40 to -25 dB

(10) IF Band Characteristics Step 17

IF Center Freq:40 MHz

IF band characteristics error
fc (40 MHz) < 0.7 dB
fc-20 MHz -2.5t0 0 dB
fcx15 MHz-0.9 to 0.4 dB
fc£10 MHz-0.5t0 0.4 dB
fc+20 MHz-2.0 to 0 dB
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M R ML e Ofriple  BandiWFIL) ML eA MR 1R Ofriple  BandiWiIL)
M e MM e L)
LR LIEE TR LRS! LT 10
fe-1om; 0,3 FC-iom; 0,4 Fe-sm; oL fe-tom; 0,8 fe-qom 0,3 fe-sm; 0.3
IA?!- 0,0 FCojom: 0.6 Fresm; 6.1 h?‘ 0,0 FCeiom: 0. Freim; 5.1
I ] I ] |
4 fo o WM fc » 10 e o for e fc » 10 M
ML owA MEDr e et ipl Rt WF L) MR e MR leR Dot ipl RandiWF L)
L LT L
LR o B 0,9] 100G 04 LT o Bz 0,0 100G 04
fe-1om: 0.2 Fe-qom: 0,3 Fe-sm: 02 fe-1om: 0.2 Fe-1om 0.3 Fe-sm: o4
Ilr: OI! FL ITC 4Il Flabin: 0.0 Ilr: OI! FL !Tc ﬂll- Flabin: <01

Wesl furg 10 125727 2008
T 3 Bardi W L)
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(11) IF Band Characteristics Step 18
IF Center Freq: 10.7 MHz

IF band characteristics error

fc (10.7 MHz) 0.7100.7
dB

fc-5 MHz ~ -50 to -15 dB
fc-3MHz  -0.7 to 0.7 dB
fc+3MHz -0.7 to 0.7 dB

(12) IFATT  Steps 19 to 22

IF Center Freq: 40 MHz
70 MHz
100 MHz
Check point: fcx10 MHz
» Step 19
IF ATT 30 dB
" Step 20 fc  +0.8dB
IFATT 20 dB fc+10 MHz
« Step 21 -0.7 t0 0.7 dB
IFATT 10 dB
. Step 22 } fc 10.8 dB
fcx10 MHz
IF ATT 0 dB 0.7 dB

(13) Internal IF Detector Characteristics
Step 23

Sweep: 10 to 130 MHz
Output: 0 dBm

Detector level and flatness
60 MHz detector level: 120 to 180 mV
30 to 105 MHz flatness: <-1.5dB
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(14) Tuner Power Output

Steps 24 and 25

TUNER POWER

GND
< LW 360
USB IFIM RF OUT
o QO =)
| |
3C2W 50 cm
@“‘. Multimeter

» Step 24

Pin E Output VHF(L) VHF(H)
STEP:24 | STEP:25
1 VT 30.0 —
4 AGC 15.0 —
5 AFT 15.0 —
6 TU SW3 13.5 —
7 MB1 13.5 —
8 TU SW1 13.5 OFF
9 TU SW2 13.5 GND
11 MB2 10.5 —
17 BL/MB3 6.0 —
18 BM/MB4 6.0 —
19 BH 13.5 OFF
20 BU 13.5 GND
3,24 GND GND —
Short Sense OFF ON
Tuner Power o
Tuner Fower
MBI MBZ MBI MBA  AGC  AFT 2 ATL MU
Woltage [V] 135[ 1050 eoo| eoo[ 150 150 T35 [ ooo| 3000
Output I I Il I I I I I
P On Delay [ms] ol ool ol ol aon L eon L goc 00
Short Sense [ r r r r r [ i r Ic ]
PLL Output Mode
&
Short Sense Time[fns] WT Aoto Speed Tuner Set Sensor
Current Judge -
ME1 [mA] ME2[mA] MB3 ] ME4 [mA]
Band ower  Upper Lower  Upper Lower  Upper Lower  Upper
WHFEL Y i} 300 0 300 [u] 400 o 400
WHFM ) i} 300 0 300 [u] 400 o 400
WHF(H) i} 300 0 300 [u] 400 o 400
UHF / i} 300 0 300 [u] 400 o 400 /

/

Step 24 (1) Press the check button to make it gray.

Step 25 (1) Press the check button to make it red.
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(1) Turn OFF the short detection.

F2 (Common) — F5 (Tuner Power)
a) Voltage output

VT voltage: <30 V + 30 mV

Other voltages: Output voltage + 50 mV
b) Current measurement

Tuner Power connector

GND

Current
measurement

R=100Q/23W

Measure at pins MB1, MB2, MB3, MB4, BU,
and TU SWa3.

Difference between the multimeter indication
and the displayed measured value

<(2 mA+ 2%)

(Example) For 100 mA

Within 96 to 104 mA

c¢) Short Check

Short each pin (MB1, MB2, and TU

SW3) and GND.

» Check that the short is not detected.
[Short current]

MB1, MB2, and TU SW3: > 300 mA

MB3 and MB4: > 440 mA
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Power Short circuit
MB1

The ALERT screen is displayed at the center.

g

ol

Bl
&

g

o]
L]

g
%

Bl
&

o
&

o]
L]

58
%

o]
L]

g
%

ol
%

o

o
&

]
L]

g
%

o

o
&

X
..... e St Ky ey
Opsration Crec Mo ) M|

S Measure Step th

N Caun| 330 e N Mo B
=] oo || ey
2 (g | (=] Gz L | AL
3 [ ]| ln o0 D, L | A
alallFle [So0mHz ALC -10a0 L | vy
s || ;| g [ [0 an-ToaE L | wmRuy
o [ullE|la e 1 S L | wmry
7 o] (][ et Out il L | vy
* |allFla Dt Gl 3 Fiand B | VWAL
9 4 Fl [ [mtem L weRL
w0 (o (5]l FiL_Gpen Fil L | wmry
1 (g | [ i pen 3 Font | wHRL)
1w o rf Y o [ u | wmAL)
134 rf| r | T [FrEm e Du_| vmRLy
4 g rfr o [FFacoe | L
15 4| F| F | © [AFamosoan | %
] (& I I T [ (%]
() r| r | & [Frown e | ALy
15 rlrf = L | wRyy
1 r | r| r o [Famsog | wHRLY
= rlrf @ I | wwRL
n rjr # | WAL
2 rlr TFATT 0B | vy
n [ o [IFme Dt L | wmrguy
- Ells Tt Tower | I )
= [ ] e Perws 2 L | vwirgHy

o]
L]

ola|z
|2z

LW [Model] 471 Operalion Cusck

e | comese | mw |

Step 25
* Press F2 (Common) followed by F5
(Tuner Power), and turn Short Sense ON.
* Short each pin (VT, AGC, AFT, TU SW3,
MB1, MB2, MB3, MB4, and BH) and GND.
* Check that the short is detected, and the
error is displayed.

* Check that when you press PROTECTOR
OFF on the Remote Controller (LW
360-01), the LW 360 recovers at
approximately 1 s.

(15) Judgement through All Scan

a) GO/NOGO judgement can be executed

/ on the Step 12 to 23 items with All Scan.

* Turn ON Scan under Measure on the
Step All screen.

b) Press All Scan on the Remote Controller
(LW 360-01). The judgement results are
displayed in approximately 5 s.

After checking the operation above, reset the RF Level offset value specified in (7) RF
Level Control (step 14) to the original value. (The value is normally 0.00.) In addition,
carry out VSWR calibration before connecting the tuner jig and starting measurements.



12. FUNCTION ADDED BY UPDATING THE SOFTWARE
12.1 Version 2.1 and Later

12.1.1 Addition of the Parameter Remote Function

Channel number and Marker2 and 3
Parameter remote display

LW360 [Model] :04 FIXED ITM fl DMQ Tue Jan 31 18:29 01 2006
e —— MB1:  Omf MB2: 93mA MB3:  1mf MB4:  Omf ——
P-PK: 2.31 PPK: 2.02 Heiaon g3 7
P: -1.8 P: -1.2
c: -0.8 c: -1.0 Ve
$: -2.4 $: -2.9 L
PC: 1.0 PC: 0.2 o
P-S: -0.6 P-5: -1.7
fp: 1.2 fp:

BAND : UHF
CH.: 69

BAND : YHF (L)
CH. :A-

Marker2 Marker3

Band name and channel name displays

(1) Additional Parameters
The following four parameters have been added to the parameter remote settings.

Abbreviation Parameter Minimum Selectable range Unit
resolution
ch Channel number 1 1 to 500 Ch
M2 Marker2 0.001 0.000 to 999.999 MHz
M3 Marker3 0.001 0.000 to 999.999 MHz
M4 Marker4 0.001 0.000 to 999.999 MHz
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a) CH.No. (channel number)
You can set the channel number in the Channel Name Table stored in

OFF the File edit screen.
Center_Fren The channel number functions as a RF Ref MKR. In the past, the
Sweep_Width function for setting the RF Ref MKR using the parameter remote function
RiF_FRef_MKR could be used to vary the frequency step. The channel number can be
AFAHE used to monitor the waveform that is PLL locked at the channel level
;;m specified in the Channel Name Table.
ME2 The band and PLL data specified in the Channel Name Table are also
AGC W active. Therefore, waveforms of all channels can be monitored on the
FCH Mo, same screen even if the band changes.
 Markera | This is useful such as when checking all channels of a PLL tuner.

Marker3
Mafker**} T~ b) Marker2, 3, and 4

You can set frequencies of Marker 2, 3, and 4. You can vary the RF and
IF Marker while performing IF auto tracking. In addition, the AGC voltage
and the marker level from the peak can be varied (version 2.2 and later.
See section 12.2.6.).

(2) Additional Setting ltem (CH.Name Disp)
The channel name and band are displayed at the lower left of the screen when controlling
the channel number using parameter remote.
If parameter remote is not used, the channel name of the RF Ref Marker is displayed.
Set CH.Name.Disp only for sweep A.

Setting Item
Display area Tuner/Sweep screen Select ON
CH.MNameDisp | & |OFF OM
I CH.MameDisp Select
B
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(3) Parameter Remote Setup Example

Set CH. Mode to Dual, set ENC1 and ENC3 to CH. No., and set VR-1 and VR-2 to Marker2
and Marker3, respectively.

Farameter Remote
Step Mo|[T | Mame |[PCS LEVEL  |CH. Modke|[Du Set the frequency
Pl Table | [ Band |[vircy || range of the marker.
Step Data ‘
Earamefer CH S lne Sten Lovar Lpper
Step | Marker2 |1 AL [ ois3|[ 40000 2400000 MHe
WR-2 | Step | Marker3 |F & || o384|[ 3soooo|[ ssooo0 mHe
WEa o IIOFF
\
EMC 1 | Sten | CH.Mo. e [ 1 1 125
Carn aFF
step | CH.Mo. [ [ 1 1 125
& y
Femote Farameter CH. Swp Ine Step Lower Upper
WR-1 OFF
WR-2 OFF
Set the Channel Name
WR-3 OFF
Table number.
EMC 1 OFF
EMC 2 OFF
EMC 3 OFF
If you specify CH.No., create a If you specify Marker 2 and 3,
Channel Name Table and set Set No. 2 and 3 of the Markers
Ch Group in the Sweep/Marker screen.
screen.
Sweep ! Marker Marker
sweep | Marker(IF) [ERMameTate]| ChGroup: [Usa_CATY
[0 Ch Gi CCIR_CATY =
Mo | meme | Freamhal | maa [ [S| Z7 TP MR- ] o O
12 45.250 WHF{L) Ch. Freo Ch. SWF
203 55250 WHF(L} J s Wt R ) Mo.|  Data Mode Name [MHz] L MRl ABC
3 4 B2.250 WHFiL) i 1L| Band FRF_REF C 133.280
4% £9.250 VHF(L) RG] 2 £ Ba”d T o] (=[]
5 76250 WHF(L) 1| & 152.250 1h| Bar | 1" 199250 1 T A | ol | =l |
5 Z 83.250 WHFLY 1R| B 127.250 i e N e
7 7+ 90250 WHF(L) 2 [[5tep FF 0000 | e (Ella=
§ Z+2 §7.250 WHF{L) WHEMY 1L 0.000
a s 105.250 WHF(L) 1mlEs 31 250 el i 0000 [ E e
10 52 112250 WHFL) i
11 83 119.250 WHF(L) D iy 5
12 54 126.250 WHF{L) 5
13 55 133.250 WHF{L) LGN © Lkl F
14 56 140,250 WHF{H} M| 11 217.250
15 57 147250 WHF{H) 1R [W11 361.250 g
16 55 154.250 WHF{H) k=l
17 38 161.250 WHF(H) UHF 1Lz 367 250 10/ Com IF 5 === =R
18 510 168.250 WHF(H) e 1250 A = - o E e e e
19 5 175.250 WHFR{H) -
E— 107 AR sicius £ GIEE] 855.250 12| Cam T v el sl A A
| < | | =
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12.1.2 Additional Specifications to the Channel Name Table

The Channel Name Table was used as a reference to the marker frequency. However,
items have been added to support parameter remote. The number of channels has also
been expanded.

Channel Mameg Table

Mame Freg{MHz} Band Farami Datal Faram2 Data2
|43 | 103250 | WHF(L) ced | 11001010 |
Mo. | Meme | FresiMhz) Bard Paami |  Datal | Pawam2 | Date2
1 2 55.250 WHF(L) Cd 11001110 |
2 3 B1.250 WHF(L) Cad 11001110
3 4 B7.250 WHF(L) Cad 11001100
4 5 77.250 WHF(L) Cad 11001110
5 B §3.250 WHF(L) Cad 11001110
G VHF(LY Cad 11001110
7 WVHF(LY Cd 11001110
] 3 1] it 11001010
9 A2 108.250 WHF(LY Cd 11001010
10 A1 115250 WHF(LY Cad 11001010
1 A 121250 WHF(LY Cd 11001010 —
12 B 127250 WHF(LY Cd 11001010
13 C 133250 WHF(H) Cd 11001100
14 D 138250 WHF(H) Cd 11001100
1B F 148 280 UHEHY rad 11aniinn

(1) Expansion of the Number of Channels
The channel numbers that can be registered in the Channel Name Table have been
increased from 1 through 125 to 1 through 500.

You can set up to 500 channels.

(2) Additional Parameters

Mame Freqi{MHz) Band Parami Datal Param:2 Data?
|43 [ toz2so ) wHRL |l ces | 11001010 |
C
PLL Table A | PLL Table Aor B
o The data of CA1 to CA4 (PLL Table A) and
1 |.Address A7 A |&5 |A4 |AS |MAT [Ma0 |RAY -
e e e LA CB1 to CB4 (PLL Table B) can be specified as
2 [Divicer T H parameters of the Channel Name Table.
O |N14 [M13 [M12 |MTT [M10 NS |NS  ACK . .
3 [Givider2 The data is output when the channel number is
M7 [ME |NS M4 N3 (N2 [Nl |NO ACK .
4 |Contr0| 1 CF T2 T TO FSA |RSE |05 set in parameter remOte
ELE L L Up to 2 bytes of the PLL control data can be
changed for each channel. This feature
CAor CB of PLL Pattern allows the support for setting charge pump
Common currents for different frequencies.
CA
7 [ 5 4 3 2 1 0 HEX
cAl [ 1] o] of o o o ca
caz of of of of o @ o oo
CA3 of of of of of o o[ oo
Cod [ 1] 1] o of o] 1] 1] ofcE
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(3) Setup Example
a) Displaying the Channel Name Table
Press F1 (File) to display the File edit screen. Then, select Channel Table File using the
Tab and Space keys or the mouse.

Tuner Model File (. trnd )
Channel Table File (* cht) [|=—— Select
FLL Takle File i pld )
Itern Takle File {*.itd)
YWave Farm File (7 wfm
System Data File (*.sys)

Select the desired file and press F9 (Edit) followed by F8 (Edit Table) to display the
Channel Name Table.

b) Setting the Data
Set the name, frequency, and band. Move the cursor to Param1 or Param2 to select the
parameter. Then, move the cursor to Data1 or Data2 to set the data.

CAl

Ca2
CA3
ca |\ Select
CEB1 Set the data
CE2
CE3 \
CBd4 annel Mame Table
Mame Freg{hHz) Eand Faram1 Dratal Paramz2 Datal
|&-3 [ 1o3zso | wHRL) | cas | 11001010 |
mo. | Meme | Fremimbz) | Band | Paramt | Datel | Pwam2 | a2 ||
1 2 5E.250 WHF(L) i 11001110 |
2 3 B1.250 WHR(L) i 11001110
3 4 B7.250 WHF(L) i 11001100
4 5 77.250 WHR(L) i 11001110
5 G §3.250 WHR(L) i 11001110
6 &5 91.250 WHF(L) Cd 11001110
7 &4 87.250 WHF(L) Cd 11001110
8 A3 WHECLY 11001010
g A2 108.250 WHF(LY i 11001010
10 A1 115250 WHF(LY Cd 11001010
oA 121250 WHF(LY i 11001010 —
12 B 127250 WHF(LY i 11001010
13 C 133250 WHF(H) i 11001100
14 D 138250 WHF(H) i 11001100
15 F 148 280 WHRHY maid 11nniimn

(4) Parameter Data Priority

The added parameters can be used only when CH.No. is selected for parameter remote.
If CH.No. is selected for parameter remote, the data is applied at the highest priority. For
normal measurements, the PLL data of Common is used.
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12.1.3 Addition of the User Privilege Function

A user privilege function has been added to the Tuner Model settings.

The operation of the function is limited by setting up a password for changing the settings.
The administrator of the password can limit the range of operations that other users can
perform.

(1) Setup Procedure

From the Wave screen, press F10 (Remote) followed by F11 (Administration) to display the
Password Input screen. Type the password and change the settings.

Fazsword Input

Type the password Password | |

Set the range of functions that FunctionSelect
can be edited

Set the password Mew Password

Cancel

41!

(2) Setting the Range of Functions That Can Be Edited
From the Password Input screen, select Function Select to display the Function Select
screen. Set the range of functions that can be edited on this screen.

Funiction Select

Calibration

(VSWR and Linear Cal only) Calibration
PG/NF/RF/Wave Memory = P G/MFIRFMWaye Memory
Configuration r Configuration
Common/Step/File = CommaniStep File

Set

Cancel

a) Calibration, PG/NF/RF/Wave Memory
Limits the calibration operation and setting. To use all the functions of F9 (Calibration),
select both the Calibration and PG/NF/RF/Wave Memory check boxes. To use only the
VSWR and Linear Cal, select only the Calibration check box.

b) Configuration

Limits the setting of the system data. Select the check box to use the functions of F11
(Configuration).
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c) Common/Step/File
Limits the editing operations. Select the check box to use the functions of F1 (File), F2
(Common), and F3 (Step).

d) When the Check Boxes of All Functions Are Cleared
Prohibits all editing and calibrating operations. In this case, only F10 (Remote) and F12
(Version) can be used. To change other functions, enter the password and set the
required functions of a) to c) above.

(3) Setting the Password
By factory default, no password is set. Thus, you can set the range of functions that can be
edited (Function Select). If you set the password, you must enter the password to use the
Function Select and New Password functions.

a) Setting a New Password

» From the Password Input screen, select New Password to display the New Password
screen.

* Type the password in the New Password box, and type the same password again in
Input Check for confirmation.
The password characters that you type are displayed as asterisks.

* Type the password in the Input Check Box, and press the Enter key. Next, press the
Set button to set the password.

Mew Password Ihput

xxxxxx

Mew Password |

Type the password

Input Check | ****** |

Press the Set button Set

Cancel

b) Typing the Password
» After you set the password, you need to enter the password for administration settings.
Type the password in the Password Input screen.

(4) Password Management

It is your responsibility to manage the password. If you forget the password, contact your
local Leader agent.
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12.1.4 Switching of the LOG Measurement Scale

Previously, the level scale during LOG measurement was fixed to 10 dB. The scale can now
be changed among 1, 2, 5, and 10 dB.

LW3GD [Model] 04 FINED ITM 7l DMO Vind Feb 1 19:35:39 2006
§ — HEL:  Omf ME2:  85ah MB3:  1mft HE4:  Omf kR Tond AN

Offset reference Poe .0 AN

10 dB/Div - VL

5 dB/Div

1 dB/Div / N

dB/Div and Offset level display (for :
sweeps A, B, and C). ' A:10/.19.1
* Not displayed when the settings are _ | e 111

10 dB/Div and 0 dB.

(1) Additional Setting Items (Log Scale and Log Offset dB)
a) Log Scale
Select the level per division. Select 1, 2, 5, or 10 dB. You can set a value for each
channel (L, M, and R) and each sweep (A, B, and C).

b) Log Offset dB
Sets the offset level of the level reference (top section of the grid). The selectable range
is 0 to 50 dB.
You can set a value for each channel (L, M, and R) and each sweep (A, B, and C).
The waveform peak overlaps with the reference position when the offset level is set to 0
dB in the following condition.

IFATT 30dB
RFATT 0dB
Power Gain 0dB
P.G. Cal 0dB

Normally, the RF ATT and P.G. Cal values as well as the tuner power gain are added.
Thus, the offset level value varies depending on these settings and power gain.
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The right figure shows the case when the
peak P.G = 36 dB, RF ATT =40 dB, IF
ATT =30dB, and P.G. Cal = 10 dB.

If the offset level is set to 14 dB, the level
matches that of the reference position.
The setting for matching the offset level to
the reference position can be determined
by the following equation.

Offset(dB) = RF ATT + (IF ATT - 30)
-(P.G.- P.G. CAL)

In actual use, set the level so that the
waveform is displayed at the desired
position.

(2) Setup Example

* Select Log Scale and Log Offset dB
in the Display area of the Setting
Item.

\When Offset = 14 dB

\When Offset = 0 dB

B/ OFS
A:107,14.9)

Display

_J| ARCIndRange  _J ARC Ind Disp

{I‘ Log Scale I~ Log Offset dB ]

* Set the values in the Tuner/Sweep
screen.
You can set a value for each
channel and each sweep (A, B,
and C).

(Ch.Comment]

= T

T T

Mo.| Setting ltem swp Cd

Dat
rmon Data Al

o1 [vT Mode

aud
B
C

H_vR

Step Data
L il R

LCH_R_Fix | MCH_VR_Fix

RCH_VR_Fix

02 [PLLTU Mode | & B

B

o CH_Cant

-

03 |L0g Seale

B
C

& [10dB/Div

10clBfDiv

SclBiDiv

1cB/Div

04 |L0g Offset dB | A |
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(3) Using Log Scale for AGC_Curve
The log scale is used when measuring Log waveforms. However, you must be careful when
using the log scale when measuring AGC_Curve of AGC mode.
If you select AGC_Curve2 or AGC_Curve4, the scale is set to 20 dB/Div. If you set the log
scale in this case, the actual scale is twice the specified value (10 dB/Div is actually 20
dB/Div, 5 dB/Div is actually 10 dB/Div, and so on).

» Example in which AGC_Curve2 is specified

LW3E0 [Model] 112 TDEN _DEMO Al Mar 17 15:07:01 2006
o HBL:  42mf MB2 - Omft HB3: 122af HBA4 - Omf . ——
for 617.15 T
g }’
- - /-' / _.-
10 dB/Div setting. I/,
The actual scale is 20 dB/Div. A 7
10 |&GC Mode I AGC_Curve2 ,r’/ f - -
5 ) / 5 dB/Div setting.
€ / p | The actual scale is 10 dB/Div.
i1 |Logseate | 4 [iogeiow | 100D =TT ail — // .
B SdBiDiv — I )
C 2dB/Div — // J
12 |LDg Offaet dB | & | 04 00 \7\ - -
B f.f / |2 dB/Div setting.
& — / ' |The actual scale is 4 dB/Div.
A
/
o x/’{
dBs OFS
B: b/, 0.0
J C: 2/, 0.0
o0 {MIN 0,0v) - 2,08 (0-120dR) A0V (W 4,00)
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12.1.5 Expansion of the Wave Memory Function

(1) Increase in the Number of Waveform Memories

The number of waveform memories has been increased from 20 to 40.

(2) Incorporation into the File System
The waveform memories can now be saved to a CF card or copied to other LW 360s
through the File system.
You can edit the file by selecting Wave Form File from the File edit screen.

Each waveform is saved to a separate file. Up to 40 files can be save per directory.
The method of editing the file is the same as with other files.

Turer Rodel File £ trnd )
Chanrel Takle File (*.cht)
FLL Table File {* pld)

[tern Takle File (*.itd)
‘Wave Form File (% wfm) |

Systern Data File (7.sys)

Select

LW360 [Model] :04 \IXED ITM fl DMQ

Wed Feb 1 20:10:21 2006

\ File Selection
File Type: Wawe Form Fls (" i)
Memary Card Flash Rom
Directry: [imemorysarditiave_Memory
Directories [ [no] ame Date
(parent directory) 0 narmal 200801 20

02 PCS_Ceh 2006.01.11 PCS_Ceh

03 PC5_BY9ch 2006.01.11 03 PCS5_B9ch 2006.01.11

4 VEWR_2oh 2006.01.11 04 WEWR_2ch 20060111

05 WSWR_Cch 2006.01.11 05 WSWR_Cch 2006.01.11

06 VEWR_B3ch 2006.01.11 08 VIWR_Bdch 2006.01.11

07 PCS dch 200601 11 07 PCS_dch 200601 11

08 PCE_Ech 2006.01.11 08 FCS_Ech 2006.01.11

08 PCSBTch 200601 11 09 PCS_BTch 200601 11

10 WEWR_dch 2008.01.11 10 WEWR_ach 20080111

11 WSWR_Ech 2006.01.11 11 VSWR_Ech 20060111

12 WEWR_EB7ch 2008.01.11 12 WEWR_B7ch 20080111

13 PCE_6eh 2006.01.11 13 PCS_Beh 20060111

14 PCS_Gch 2006.01.11 14 PCS_Goh 2006.01.11

15 FCS_65ch 2006.01.11 1S FC3_B5ch 20060111

16 WSWR_6ch 2006.01.11 16 VSWR_6ch 2006.01.11

17 WSWR_Geh 2006.01.11 17 YSWR_Geh 2006.01.11

18 VSWR_B5ch 200601 11 18 VSWR_A5ch 200601 11

19 19

20 20

21 21

2 22

23 23

24 logscale 2006.01 19 24 logscale 2006.01.19

25 25

B 26

27 27

= 28

28 29

30 30

31 PCS 6ch 200601 11 3l

Rl 2 a .
Wave Memory files in the memory card =| Wave Memory files

35

R OB 0T T 36 In the LW 360

37 37

® 3

39 3

@ a0

Read Write Export Al | Import Al Delete Hew Rename Window Reload CF
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12.1.6 Additional Measurement Functions for CW

The power gain and AGC voltage can now be measured when the sweep mode is set to
Cw.

You can measure the power gain and AGC voltage that change according to the antenna
input level when the AGC loop of the tuner is activated.

MB1:  Owfl MBEZ2:  85af MBEZ:  1afl MB4:  Oafl — it

Measured value EéE'ivf’;‘TmJ

N

Measurement marker

TN " I N N N N N = =

(1) Setup Example
a) Tuner/Sweep screen

[ Set Ch.Mode to Single Ch |

1 Turer § Siwest
[SetMaxSweepto 1] romercam (e &l e

Max Sweep 1 L t
Ch.Comment] | |
. Step Data
Mo| Setting ltem swp Common Data 2l L "
a1 |w Mode & |LI:H_'-JH | | LCH_WFR_Fix | MI:H_UH_Hx|

0z |Sweep Mode | & |FH|1_5wp o | | |

| CW settings | |03 [center Freq | & | | seraso }\ |
| |
S P TUNoR G 04 [IF duto Track | & |4uto Marwal Set ihe frequency J
CH_Cont 05 [PLLTU Mode | A [Band CHeont | ofrFREFMKR. L
06 [AGC 5 A o OFF [ | |
07 [RF ATT & 400 | 400 | |
[ SetAGC SWto OFF |

* Because this setting does not allow IF Auto Tracking, the tuner PLL must be locked. Hence,
set PLL TU Mode to CH_Cont.

» Set Max Sweep to 1, because measurement using multiple sweeps is not possible. In
addition, set Ch.Mode to single sweep such as L, M, and R. Measurement is not possible for
Dual and Triple.

+ Set Center Freq of CW to the frequency of RF REF Marker (No. 1).
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b) Judge Screen

Measure REF Target Judi

MaoStep L M R Madle [arne AVE SWFRMERSWFMER  Lower Upper
S I: P 1] ({20 |[] z00] =00«
el =l e e | P H A, ooo | 500 v

no| W —
|| S S e

| Setthe peak marker |

* Because the frequency is a single frequency during CW measurement, the displayed
waveform will be a line. Be sure to use the peak marker (marker number 0) to make
measurements. The peak marker is displayed at the center of the waveform.
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12.1.7 Addition of the System Data Copy Function

The Configuration items have been added to the File system. System settings such as the
waveform color and All Scan settings can now be saved to a CF card or copied to other LW 360s.

(1) Stored ltems
a) Settings That Can Be Stored
* F10 (Misc) setup data (excluding Output File Control. Version 2.2 and later)
* F9 (Appearance) setup data
* F8 (Printer) setup data
* F7 (RS232C) setup data

b) Data That Cannot Be Stored
The data below are specific to the LW 360 unit and cannot be copied externally.
* F5 (Basic) setup data
* F6 (Network ) setup data
* F10 (Misc) setup data (Output File Control. Version 2.2 and later)

(2) Storage Procedure

Tuner Model File £ trnd )

Charnel Table File *.cht) System data file in the
PLL Table File {* pld) LW 360

Itern Takle File {*.itcl}
Wawe Farm File (. wfm) Sellgét
Systern Data File " .ays) |<W5ys|em Dat il *oys)

“*del] :10 V_21_Demo Tue Mar & 20:00:24 2007

File Selection

Fizah Fem
sl Ll
Directry: [imemorycardiSystem_Cony l\system data l

Directories | ame [ Date | Name Date [

I

s dut 2007 03.06
t 2007 03.06
4 2007 03.06

tparent sirectory ) System_1

Write

Pleast enter il name:

[Bystem_a] |

oK Cancel

System data file in the memory card

ok | cuca | | | | | | | | |

» Press F1 (File) to display the File edit screen. Then, select System Data File.

* Press F1 (Read) to read the directory of the destination memory card.

» Move the cursor to the file in which to save the data. To save to a new file, move the
cursor below the last file in the list.

* Press F2 (Write) to save the data. For a new file, type the file name and press OK.

+ To read a file from the memory card, select the file and press F1 (Read). Because only a

single system data file can be stored in the LW 360, the file name on the Flash ROM is
fixed to System Data.
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12.1.8 Addition of Waveform Display Modes

A waveform display mode has been added. In addition to the display mode of the LW 360,
the display mode of the LW 347/LW 348 (our predecessor model) is now selectable.

(1) Setup Procedure

» Press F11 (Config) followed by F10 (Misc) to display the Miscellaneous screen.
* Click the Waveform Display Mode button in the Step Control area and press Enter.

Mizcelaneous
Step Control

Enable Cyclic Step herement  OFF |

Enable NG-5top in Marual Step OFF |

h i can falaa |
—

Measure End Cycle
Waveform Display Mode Sweep Cycle |

Output &l Scan Log

Condition

Al Scan & Step Al

Meazure End Crcle — LW 360 display mode

Sweep Cycle l=— LW 347/LW 348 display mode

(2) Differences in the Display Modes
a) Display during Multiple Sweeps

LWIRD [Model] 203 FOOED ITH 0 DMP

Wed bise 7 11330507 2007

ME1l:  Onfl HEZ:  89mR MEZ:  1mA MEd:  Onfl DURTHplE  IencE

P=PK:  1.84 “PK:  1.98

o

1.
-1.
-3.

I
na e e

LR r T ]
[X-RErE T
TWNOTT

C:
S

C:
52

o

.3 .2
5 A T

Ly V \ 2l
1% '_/,. K/ f\'\___ \1,\ o1 \

* When measuring waveforms on L, M, and R (Triple) as shown above, the sweep is
performed in the L, M, and R channel order. If sweeps A, B, and C are performed
simultaneously on a channel, the sweep is performed in the following order: L channel
A, B, C -> M channel A, B, C -> R channel A, B, and C. The calculation for the
measured values is performed after each waveform sweep and shown on the display.
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b) Differences in the Display Modes

The following two display modes are available.

Measure End Cycle
Sweep Cycle

* Measure End Cycle

If the sweep is performed with Ch Mode set to Triple on the previous page, the sweep is
performed in the L, M, and R order. However, the waveforms are displayed in the Wave
screen at once after the last sweep is completed.

This is the Measure End Cycle adopted by the LW 360.

* Sweep Cycle

This mode displays the waveform in the Wave screen when each sweep (L, M, and R) is

completed.

The predecessor model, LW 347/LW 348, employs this mode.

» Time of 1 Cycle

In either mode, the time from when the sweep is started until the display is completed is

the same.
I

1 cycle

Measure End Cycle
(LW 360) Display

Wave screen

Sweep Cycle

1 cycle

(LW 347/LW 348) Display Display

Display

. JR

'| Iy
Iy Iy
Iy Iy
Iy 1y
Py Iy

- -

1

-—
—
—_-
’_____

1

Wave screen

12-

Wave screen

16

Wave screen




12.1.9 Expansion of the Number of P.G. Cal and NF ENR Values

The number of P.G. Cal and NF ENR values has been increased from 10 to 20. This allows
calibration in more detail. If a tuner model created on an old version is recalled, up to 10
values are used.

I Up to Ver.2.0 I I Ver.2.1 and later I

PG Cal Data. Set PG Cal Data 56t
Cal Mo Fresy [MHz] FG Cal P Fiet Cal Mo Freq [MHz] P Cal FiS Fef
ol 55| 8.2 340 [ o 55 [ 82| 00
Cal Mo Free [MHz] Fi Cal F G Rt Cal ho. Free) [MHz) PG Cal PG Ref
oz 103 a0 342 oz 103 9.0 346
03 205 1.2 32 03 205 1nz 3248
04 301 105 313 04 a1 105 a2
05 361 a4 313 05 61 9.4 321
0& 403 3z 35 06 a3 9.2 ES
o7 471 100 33 o7 471 1.0 59
oa 543 10z 58 0a 543 0.2 37
aa 675 ar a7 oa 675 97 4.8
1 801 100 353 1 ant 100 E
11 0 00 0o
12 0 00 0o
13 0 00 0o
14 0 00 0o
15 0 00 0o
15 0 00 0o
17 0 00 0o
18 o 00 o
18 i 00 o
20 0 00 o
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12.1.10 Software Improvement

(1) Character Size of the All Scan Result Display
The character size of the All Scan result can now be changed according to the character
size specified by changing F11 (Config) > F9 (Appearance) > String (measured data
characters).
If increasing the character size causes the steps to overflow the screen, you can press
Page Up and Page Down to scroll.

LWIED [Model] 07 ALL_BCAN_TEST Thas Mar 1 10250351 2007
I
Total Judge Passed <4 ALl Scan Results > [Scan/Total Stepl:99/99
Current Judge / WBl:o. .o.o HB2:o. .o.o0 MB3:o. .co.o MBd:o. .o.qf

Step [ Judge 10  Step Name 1 5tep [ Judge 1[0 Step Neme 1
30 - ——- R:e  PCS/IMAGE _VHF (H) 59 -—- -—— R:o POHER GATN_V(L) 88 -—- -—— R:o PCS/1
31 R:e  PCS/IMAGE _UHF B0 R:o POMER GAIN_VCL) 29 R:o PCS/T
a2 R:o UHF PLL LOCK 61 R:o POWER GATN V(L) a0 R:o  PCS/T
33 -— - R:e N.F._VHF{L) B2 -—- -—— R:o POHER GAIN_V(L) 9 -—— —— R:o PC5/1
3 === === R:o N.F._VHF(H) 63 --- --= R:o POHER GATH_V(L) 92 =--- === R:o PCS/T
a5 R:o  N.F._UHF 6 R:o POHER GATN V(L) a3 R:o  PCS/T
36 L:o M:io R:o PCS_VS_PLL_UHF BYy  -—- ——— R:o POHER GAIN_VCL) 94 -— -—— R:o PCS/]
37 L:o M:o R:e PCS_VS_PLL_UHF 66 --- --= R:o PCS/VSHR_UHF 95  --- --- R:o0 POHER
38 L:o M:o R:o PCS_VS_PLL_UNF 67 R:o  PCS/YSHR_UHF 96 R:o  POHER
39  L:o M:o R:o PCS_VS_PLL_UHF B8 === === R:o PCS/VSHR_UHF 97 === === R:a POHER
40 L:o M:o R:e PCS_VS_PLL_UHF B9 -— - R:o PCS/VSHR_UHF 98 -—- -—— R:o POHER
41 L:io Mio Ric PCS_VS_PLL_UNF 70 Rio  PCS/YSHR_UHF 99 R:o  POHER
42 L:o M:o R:o PCS_VS_PLL_UNF 71 R:o  PCS/YSHR_UHF
43 L:o M:o R:o PCS_VS_PLL_UHF 72 —— —— R:o PCS/VSHR_UHF
44 L:o M:o R:e PCS_VS_PLL_UHF 73 -=- === R:o PCS/VSHR_UHF
45 L:o M:o R:o PCS_VS_PLL_UWF 74 R:o  PCS/YSHR_UHF
46 Lio M:io R:o PCE_VS_PLL_UHF el —== === HR:o PCS/VEHR_UHF
47  L:o M:o R:e PCS_VS_PLL_UHF 76 === === R:o PCS/VSHR_UHF
48 L:o M:o R:o PCS_VS_PLL_UNF 77 R:o  PCS/YSHR_UHF
49 L:o M:o R:o PCS_VS_PLL_UHF 8 === === R:o PCSSVSHR_UHF
50 L:o M:o R:e PCS_VWS_PLL_UHF 9 —— —— R:o PCS/VSHR_UHF
51 L:o Mio Ric PCS_VS_PLL_UNF o0 Rio  PCS/YSHR_UHF
52  L:o M:o Rio PCS_¥S_PLL_UNF 81 R:o  PCS/YSHR_UHF
53  L:o M:o R:o PCS_VS_PLL_UHF 82 -— -— R:o PCS/VSHR_UHF
54 L:o M:o R:o PCS_VS_PLL_UHF 23 R:o  PCS/VSHR_UHF
55 L:o M:o R:o PCS_VS_PLL_UWF &4 R:o  PCS/YSHR_UHF
L6 -—— ——— R:o POHER GAIN_V(L) 84 -— - R:o PCS/IMAGE _UHF
57 === === R:o POWER GATN_V(L) 86 --- --- R:o PCS/IMAGE _UHF
58 R:o POHER GATN_V(L} a7 R:o  PCS/TMAGE UHF

. 3

—t

Page Up

Page Down

(2) Function for Setting Channel Mode and Band in the Step Edit Screen

The channel mode and band settings that were specified in the Step All screen of the
Common edit screen can now be specified also in the Tuner/Sweep screen of the Step edit

screen.
Select the channel mode Select the band
Tuner, Z !
Step Mame: [PCS_WS_PLL_VHF_L | cn.Made: T IBa.nd: WHFL) |]
Max Sweep 2 L rd R
Ch. Comment| | [
. Step Data

Mo, Setting [temn =swp Common Data 2l L m R
01 |Sweep Wait | & | 10 20 20 20

B o i 0
0z |Lu:-gILin & | Linear | | |

E | | | i
U Py o = I | |
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12.1.11 Changes and Additions to the Software

(1) Parameter Remote Function

a) Polarity of the Rotary Encoder
The polarity of the rotary recorder of the parameter remote has been inverted.
Increase counterclockwise to Increase clockwise

b) Variable Range Values
The upper and lower limits of the variable range setting can now be switched. This allows
you to invert the polarity of the rotary encoder (increase counterclockwise) if you like.

(2) Change to the Mouse Pointer Position at Power On
The position of the mouse pointer that was shown in the center of the Wave screen at
power-on has been changed to the upper right.

12.1.12 Software Fixes

(1) VSWR Ref
Fixed the problem that the VSWR Ref scale level and Judge line level were not matched.

(2) RF REF Marker of the Image Measurement Waveform
Fixed the problem that IF Tuning Freq x 2 were not added when the RF REF Marker
frequency was measured using MKR. F during Image measurement.

(3) Step All Screen
Added the COM setting to channel mode in the Step All screen. Fixed so that the common
setting specified in the Sweep/Marker screen can be used.

(4) Sweep/Marker Screen
Fixed the frequency resolution of IF Center from 0.002 MHz to 0.001 MHz.

(5) Appearance Setting
Fixed the problem that the frame line color of the judge indicator was set to the same color
as the grid.

(6) All Scan Log
Fixed the problem that the IF Center frequency was displayed for the turning (IF) frequency
in the All Scan Log output.
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12.2 Version 2.2 and Later
12.2.1 Changes to the Function Key Structure

In updating to version 2.2, the function key structure was changed to accommodate the new
functions. Basically, the new functions have been assigned to unused function keys, but
some function keys were modified to achieve consistency in the key procedure.

(1) Added Quit and Home Functions to the Function keys

The Quit key was assigned to F12 for all function key levels excluding the top level of the
Wave screen. This key allows the function keys to be reverted back by one level. F12 in the
File edit, Common, and Step edit screens has been set to the Home key. Pressing this
function key switches the screen to the Wave screen. In the past, the Home key on the
keyboard was used to switch to the Wave screen. Now, you can switch the screen using the
mouse.

Example) When F9 (Edit) is pressed in the File edit screen

Top level function keys in the File edit screen Added

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11| F12

File I Common | Step | I I | | | Edit | | Home I

When F9 (Edit) is pressed ﬂ'

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11| F12

Read | Write | Exportall | ImportAl | Delete | New | Rename | | Window | Reload CF_| [ ouit |

(2) Addition of the Calibration Key to the Edit Screen

A function has been added to allow you to move from the Common edit screen or Step edit
screen directly to the Calibration screen. In the past, you had to return to the Wave screen
once and move to the Calibration screen. This function key allows you to move to the
Calibration screen in one key operation.

a) Setup
Press F10 (Calibration) in the Common edit screen or Step edit screen to move to the
Calibration screen.

Added function
F9 F10 F11 F12
Edit Calibration WaveOHM Home Common edit screen
Window || Calibration || | guit | Step edit screen

b) Notes
This function does not execute calibration in the edit screen but moves to the Calibration
screen. To switch back to the edit screen, press F2 (Common) or F3 (Step).
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(3) Hierarchical Changes in the Configuration Function Keys
The hierarchy of the functions of F11 (Config) has been rearranged. In addition, OK and
Cancel in each screen were assigned to F11 (OK) and F12 (Cancel) up to version 2.1.
However, to unify the keys with other OK and Cancel keys, they are now assigned to F1
(OK) and F2 (Cancel).

Before Ver.2.1

Function keys when F11 (Config) is pressed in the Wave screen

File I Common I Step I I Basic | Network I RS5232C | Printer I Appearantel Misc I 0K I Cancel

The structure of the function keys remains the same even
when a function key is pressed.

Ver.2.2 and later

Function keys when F11 (Config) is pressed in the Wave screen

File | commen |  step | [ Basic | Metwork | RS232C_ | Primter | | Appearance | Misc | aut__|

1 1

Moves to the respective level when a function key is pressed.

When any of the F5 to F10 key is pressed from the above condition

ok [ camel | [ I I | | | I |/Quil |
OK/Cancel To go back a level, press F12 (Quit).
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12.2.2 Function Key Hierarchy

The function key hierarchy for version 2.2 and later is given below.

(1) Wave Screen Function Key Hierarchy

-H F8(Wave 4) 1

—| F9(Calibration) |— —I Same as A

—|F4(Linear Cal)

— F5(VSWR)

—F6(PG. Cal)

—F7(N.F. ENR)

— F8(RF Level)

F9(Wave Memory)
F9(Wave Select)

*

When F9

F10(Wave Store)

* (Wave Memory)

. gy

is selected

L{F12(Quit)

I——lSame as A

—|F10(Rem0te)

—F5(Step Inc.)

—|F6(Step Dec.)

—|F7(Step Reset)

—F8(All Scan)

|—> Wave screen hierarchy after executing All Scan

—F9(Step Scan)

|—> Wave screen hierarchy after executing Step Scan

—|F10(Output Log)

—F11(Administration) ——F12(Quit) *

L F12(Quit)

*|

I——lSame as A

— F11(Config)

—| F5(Basic)

I—lSame as B |

—| F6(Network)

|—|Same as B I

— F7(RS232C)

—| F8(Printer)

I—ISame as B I

—| F9(Appearance)

|—|Same as B |

— F10(Misc)

I—lSame as B |

—F11

* |

—F12(Quit)

—| F12(Version)

—{F12(Quit)

* |
* |
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—HFl(Fﬂe) |—> File screen function key hierarchy i * indicates a function that has
—§'|F2(Common) |—> Common screen function key hierarchyé \t;gfnzazd:ﬁg IZ ;::'anged on
eSSt e Step,sereen function Koy hiorarchy

_:J-F4_(S;e)- . T; For Quad display

—|'|F5(Wave 1 |:

—:|F6(Wave 2) |I

—|'|F7(Wave 3) |I



(2) File Edit Screen Function Key Hierarchy

12-23

IFLFilY) | * indicates a function
—|F2(Common) |—> Common screen function key hierarchy that has been added or
. . changed on Ver. 2.2 and
_|F 3(Step) |—> Step screen function key hierarchy later.
—{Fo(Edit) FTF1(Read)
— F2(Write)
[mmmmm e m e m mm == =
| FaEport AD  —{Same as C || Only when the fle type is set
1 as follows:
T|F4(Import Al |—|Same as C ' . Tuner Model File
—————————————————— « Channel Table File
+ Wave Form File
—|F5(De1ete) I—lSame as C I
—{F6(New)
—|F7(Renarne) I—ISame as C I
(et B N B N N K N K KN n
-|-|F8(Edit Table) I——|F1(Move Up) | I Only when the file type is set
| as follows:
: —F2Move Down) | 1™ el Tabe File
I —|F3(Insert) | 1
I —F4(New) | :
: —{F5(Delete) ||
I —F7(Write) | :
: —|F8(Close) |
1 —{F12(Quit) ML
I e e T T e T e T —————— -l
— F9(Window) |
— F10(Reload CF) |
|_[F12(Quit) * |
—|F12(Home) * |



(3) Common Edit Screen Function Key Hierarchy

* indicates a function

—|F1(Fﬂe) |—> File screen function key hierarchy that has been added or
—|F2(Common) | changed on Ver.2.2 and
later.
_|F3(Step) |—> Step screen function key hierarchy
— F4(Size) |
—|F5(TunerPower) |
—F6(PLL) |
—|F7(SweepMarker) | ______________________________
—|F8(StepAll) |—'|‘|F9(Wmdow) | When F5 (Tuner Power) is selected :
............................................................... H
—|F9(Edit) | J'ylFlO(Cahbmtlon) * |—> Calibration screen function key hierarchy I
-ﬁFll(WaveON) * | — Wave display Toggles between WaveON and Wave OFF :
4-|F12(Qu1t) * | il
-|-|F8(PLL List) —{F1(Read)
1 -
I —|F2(Wr1te)
1
|
1
! —|F3(Insert)
1
| —|F4(Append)
! —|F5(Delete)
I ---------------------------
| —'IFS(Close) tF
I —{Fo(Window)
| H
—i{F10(Calibration) _ * |}
LlSame as D |
| —l‘|F12(Qu1t) * |
N o
______________________________ |
-|-|F8(Ch Group) F1(Read) When F7 (Sweep/Marker) |
1 Same as F is selected I
1
TlSame as D | :
|
-l-|F7(copy Mode) [ : When F8(Step All) |
: is selected
—-IFS(Param Remote) l—ISame as F I : :
|
J"'|Fl(Read) | I
|
F2(Write) I—lSame as E |
TI | Toggle operation !
"“|F3(Insert) | 1
1
—"|F4(Append) | I
4"|F5(Delete) I—lSame as E | 1
|
—-|F7(Step Al |~ I
-|'|Same as D | 1
'._..:..._..;..;..:.._...:.:..;..:..:.:.._...;.;..;..:..: ____________ 1
—|F10(Ca1ibration) * |—> Calibration screen function key hierarchy
—|F11(WaveON) * |—> Wave display Toggles between WaveON and WaveOFF
—|F12(Home) * |

12-24



(4) Step Edit Screen Function Key Hierarchy

—|F1(Fﬂe) |—> File screen function key hierarchy * indicates a function
) ) that has been added or

—|F2(Common) |—> Common screen function key hierarchy changed on Ver.2.2 and

—|F3(Step) | later.

— F4(Size) |

—F5(Wave) |

—|F6(Marker) |

—|F7 (TunerSweep) |

— F8(WJudge) e e |

—|F9(Edit) I—-E|F9(Window) | When F5(Wave) is selected |
i e rereurererrerrarars s rarararara e ararnnrannnran : |
-lﬂFlz(Quit) * |—> Calibration screen function key hierarchy EG I
J|§{F10(Cahbration) * | P
[ RN L L L LSS -
FF1F8(Ch.Name) ——{F1(Read) | When F6(Marker) is selected |
1 F8(Close) | :
|
| Same as G | |
'I'lSame as G I :
sttt e T
-|-|F7(Param.Rem0te) F8(Close) | When F7(Tuner/Sweep) is I
| selected

Same as G | 1
I : I
'|'|F8(Sett1ng Item) I——'Fl(Move Up) | |
: —|F2(Move Down) | :
| —|F3(Change Forcus) | 1
: —{F5Delete) F1(0K) |
| F2(Cancel) | :
I F12(Quit) x|
1 —|F8(Close) | 1
| |
S G

+|Same as G | _I ZllICREE I 1
L oo o o o oo oo o oo o e e o e e e e e e e e e e e e e e o -
| e 1
-|-|F1(Move Up) | When F8(Judge) selected |
- F2(Move Down) | 1
H{F5(Delete) F1(0K) | :
1 F2(Cancel) | 1
1
| F12(Quit) * | :
HHSame as G | |
| e e e e e e e e e e e e e e e e e e e e e - ——— -

—|F10(Calibration) * |_> Calibration screen function key hierarchy

—|F12(Home) * |
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12.2.3 Changes to the Miscellaneous Screen

The Miscellaneous screen has been changed due to the addition of functions. For a
description of how to use the new functions, see the section on the respective function. The
Miscellaneous screen is displayed by pressing F11 (Config) followed by F10 (Misc).

Migcellaneous

Step Control

Enable Cyclic Step Increment OFF

Enabile NG-5top in &l Scan OFF

|
Enable MG-Stop in Manual Step OFF |
|
|

Wawefarm Display Mode Ieazure End Cycle

Qutput Al Sean Lag Output All Scan Log

Condition 1 Sean Al | ——=| The Condition setting has been added.
Triggoyer Auto | See section 12.2.12.

ternory Card ON |

Metwark Shared Folder ON |

R5232C on |

Screen Capture

Screen Capture Output temory Card

Output File Control

Al Sean Log Serial Mo. Auto Increment Digit & |
Setial Murmber [Turer Serial Mo. P

A Sean Loy File Mame Auto Increment Digit & |
File Mame [scaniog + 0

Sereen Capture File Mame At Increment Digit g
File Mame [a2 + | 0

usage
0K [F1] : Save & Cuit
Cancel [F2] : Cuit WITHOUT Saving

Output File Control

Usage A function for displaying the output file name
OK and Cancel function keys have setting of the All Scan Log and screen copy
been changed. and tuner unit number in All Scan log has
See section 12.2.1. been added.

See sections 12.2.9 to 11.
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12.2.4 Changes to the Appearance Screen

The size of various markers and the tuning color of the RF marker can be changed.
See section 12.2.7.

T Added
Maorral Color MG Colar Line Size
Background Black
Wave Line 4 White White | 1
‘Wave Line B graysi | graysl | 1
‘Wae Line C gray30 | gray30 | 1
Wave Memory A, Sky Blue2 1
Wave Memary B Sky Blue3 Added item 1—
Wave Memoary C SkyElued 4and5 1—
Gidd Lire aray 16 \ 1
FiF Marker Hellow | Fed 3 2 |
Added RF Marker( Tuning Sky Blue3
IF Marker White Fed | 1 2 |
P-nelB Marker cyan | Red | | E |
Added
AGC W Marker White Fed 1 2 |
ARC Indicator Bar acjuamarined Fed 1
Judge Line greerns | Fed | 3 |
Judge Indicator Sk Blue | Fed | 1 |
Judge Indicator Upper Line archic | archicd | 3 |
Judge Indicator Lower Line racienta | magenta | 3 |
String White | Fed | Micldle
Remote Controller Parameter 0N
Grid Division ]
U3
Ok [F1] : Sawve & Cluit
Cancel [F2] : Quit WITHOUT Saving

Usage
OK and Cancel function keys have
been changed.
See section 12.2.1.
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12.2.5 Addition of the Logarithmic Scale Function of Linear Waveforms

A logarithmic scale can be added when measuring linear waveforms. The scale can be
used for dB conversion estimation.
The range from the waveform peak to 10 dB is displayed.

LW360 [Model] :02 Fixed ltem Full Wed May 17 13:07:51 2006
A — MB1: OmA MB2: 90mA MB3:  1mA MB4:  OmA b e
P-PK: 2.88
P: -3.2
C: -1.5
S: 6.0
P-C: 1.7
P-S: -2.7 z
/
14 —
4
1 ;]
-
/ 1
I
/
I
¥ —
/I
i 1
/
y 1
rd
~ —
Logarithmic scale| —
] -
- N

Common Calibration Remote Config Version

(1) Setup Procedure
a) Setting the Tuner/Sweep Screen

Mo, Setting ltem  =wp Commaon Data ] - Step Data
LEV SWP 01 [Sweep wait | A | 10 |
Be sure to set the 02 | LogiLin A | Linear | |
item to ON to use the 05 |LEv SWP 4 | o | |
logarithmic scale.

9 04 |xrr Mode &, |LEH_UH || LCH_vR_Fix | MCH,
Setting Item 05 [PLL TU Mode | & |Band CH_Cont | |
The dB Indicator and 06 [dB Indicator | & [OFF 18 | |
dB Ind_Pos of the a7 |dEiI d_P A |F' ak Peak | |
Display area are ne_Fos .
added.

Display
_| ARCIndRange | ARC Ind Disp _| W3WR Ref _| "Wave Disp R

|| Log Secale || Log Offset dE[ I~ dE Indicatar I~ dB Ind_Fos ]
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b) Display Scale Type
You can select two types of scales for the logarithmic scale: 1 dB or 0.5 dB.

OFF

|IZIE |dB Incicator | & | OFF 166 |

]
0.5dE \

™|
—

= r’l’ B
] T

<

1 dB scale 105 dB scale .

I ! ! I B S | | | | -

c) Selecting the Scale Display Position
You can select the scale display position from Peak (waveform peak point), A (line at the
center of the screen), B (center of the right half of the screen), and C (right side).

||:|? |dE nd_Fos | & |Peak Peak
yd i
E —
T
/N |- VL
// Y / Y\y\
v'/ — 1'/
\ il —
/ \
_ = A - =
] ] e |
A C
,,/’/ % - 4 \ | _
/'/ \\ /"’ o
H—= / —
— \.‘.\ ]
=1 \ |

(2) Display When Using Dual or Triple
If the logarithmic scale is displayed when using Dual or Triple, the scale width is 1/2 or 1/3
the size as when Single is used.
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12.2.6 Addition of the Marker Function for the AGC Curve

Markers can be set when measuring the AGC curve. This function is useful to analyze and
acquire data on the AGC curve.

The RF/IF marker in normal waveform measurement is a frequency marker. However, the
marker is a voltage marker on the AGC curve, because the parameter is voltage. The
Peak-ndB marker has also been added for easy checking of the gain reduction.

LW3ED0 [Model] :02 Fxed Item Full Thu May 18 13:47:23 2006

Seepi O2/AEE Lure MBL:  OmA MB2: 91lmA MB3:  1mA MB4:  OmA H:R Tand:Ul?

yT: 7.33 |
GR_AGC2.2Y: 17.1 —a——
Pk-25dB_V: 1.39\

\
(

— X AGC_V marker
Measures the gain
reduction of the specified

Y AGC voltage.

g [
Peak-ndB marker

Measures the AGC voltage of the
specified gain reduction.

{

.

0,00 (MIN 0,0v) 2,0¢  (0- GOdB) 4,00 (HAK 4,07)

(1) Addition of Markers
a) AGC_V Marker
A voltage marker dedicated to the AGC curve measurement. Measures the power gain
or AGC gain reduction for the specified AGC voltage. The marker shape is a diamond.

e

AGC_V
b) Peak-ndB Marker

Pk-ndB(L) and Pk-ndB(R) are available. Each marker is used on either side (left or right)
of the waveform peak.

Pk-ndB(L) is used for the AGC curve. The marker measures the AGC voltage when a
gain reduction value is specified. In normal waveform measurement, independent gain
difference settings can be assigned to the left and right markers with respect to the peak.
The marker shape is an isosceles triangle facing sideways.

> "

Pk-ndB(L) Pk-ndB(R)
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(2) Setup Example

WD [Mested] 207 T It Tl

o Msry 37 (91158 2005

T T ==
HE; BsA M <|:’_ = 'ut_
- Marker Todny
A w| o wa | Fr O - o
= L7 | S 7 —om rlaly Flala
f.;- 10 Bt [0 e dF J |[Flala
.’ﬂ_ 1R Bend s 4 AF F 44
> Fi - T
7 e m—e woirirlr (e lala
<t o T ==rrF Fad
L} 11| Com fc_| EXE LA LA IR
12] o ; L EmErF Fad
.00 (NIN 2oV} 2% {0 BodB) 408 (W 4]
—r— = | e
S W [RGE_Cares Chiode B | Bt UHE |
[T — Y " " Maare REF | Teg -
Z”"‘:\:m e : :Imu!n 1|E |l | | St i | Al Tom[ =m
" [ " W F S | g 0 |
o1 [t e afuerm [ s L ar rrr ey REay  u) Ala o[ a0 s
o fasc o | AL Lurt | | L]
o fasc peav | A& [ g4
fra T = G
e i
i
! B .
i [r— e | s | wem Markar | Toscvesgl | e | ) Cabbraion | e
* Judge Screen AGC gain reduction
measurement setting
Judge . .
Measures the gain difference
lieasure REF Target Jucge 2‘]?21;?{/8 peak for AGC VOItage
MoStepl L M FR Mode Marmne AVE SWRMKEASWFMKR  Lower Upper Line |FO . -
| EEEEEE T 1 & oo 000 v
EI= = IEEEE GR_acczzy |1 [ a o [a]z 120 220 db| LU | fre—
S = = T = Fk-250B_W | 1 E 000 400 W
1|8
5|4
= AGC voltage
measurement setting
Measures the AGC voltage
at 25 dB reduction from the
peak.
» Marker Screen
Marker
Ch.Group:  |USA
Marker Display
Ch. Fred Ch. [ | &wP
Mo, Data Mode Marme MHz] L M A||A B C Set Marker2 to AGC_V and set
1L| Band FF_REF BT o malal mlala Marker3 to Pk-ndB(L).
1| Band RF_REF 45 663.250 | || | dd
1R | Band FF_REF 69 | 655250 |m|m|m| |m(m|m
2 | Step AGC_V 22 [ EE] [Ella]s
3 | Step Ph-ndB(LY 0 |E|E|E| |Foa
i | | ||
c [ [ [
RF
IF

AGC_Y —~a————— AGC_V marker (used for AGC_Curve)
Pk-ndlBil) ~<«———— Peak-ndB(L) marker (used for AGC_Curve and
normal waveform measurement)

Pk-ndBi )
OFF

Peak-ndB(R) marker (used for normal waveform
measurement)
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(3) Using Parameter Remote

The parameter remote function allows the marker to be moved smoothly to an arbitrary point.

a) Waveform Display When Using the Parameter Remote Function

Measure the gain reduction at the AGC
marker varied using the parameter remote

LW3IED [Moded] 02 Fooed Item Full

Pk-ndB_¥V: 1.45

ME1 : Omi] HEZ2:  91mi) MBS : 1mf MEA -
VT: 8.26 T
GR_AGC _dB: 16.4 //

f function.

/ Measure the AGC voltage at the Pk-ndB(L)
/ marker varied using the parameter remote

3\ III
\

0,04 (HIN 0,0}

b) Setup Example

200 (0~ G0as)

4.00)

a0 (W 4,

Sets the AGC_V

Farameter Remote
Name | RGC_Cv_F_Fem |CH. Mode([R

Band  ||UHF

Inc_Step

Step Mo |[4
Pll Tabole: |[ssmamimaman

Step Data
Femote | Data Parameter

CH. Swp

Liovwer

Lipper

marker of Marker2 to
VR-1 and varies the
voltage from 0 to 4 V.

P T 0.003

I Step | farker2

[ oooo||

4.000

WR-1
WAz | Com_J[OFF
Com _|[3FF

WA-3
G

| ENC1 | Step | Markers 1.000

[ oooo|f

B0.000

EMC 2 | Lom_J|OFF
ENC 3 | Com |[OFF

Sets the Pk-ndB(L)
marker of Marker3 to
ENC1 and varies the
value from 0 to 60 dB.

c) Parameter Remote Specifications When Using AGC_V or Pk-ndB Marker

Abbreviation Parameter Minimum Selectable Range Unit
Resolution

M2 Marker2(AGC_V) 0.001 0.000 to 15.000 V
Marker2(Pk-ndB) 0.001 0.000 to 99.900 dB

M3 Marker3(AGC_V) 0.001 0.000 to 15.000 Vv
Marker3(Pk-ndB) 0.001 0.000 to 99.900 dB

M4 Marker4(AGC_V) 0.001 0.000 to 15.000 V
Marker4(Pk-ndB) 0.001 0.000 to 99.900 dB
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(4) Measurement of Pk-ndB(L) and (R) Markers
These markers can be set at an arbitrary gain position from the peak. However, if the
waveform has a dip as shown below, the range of positions where the marker can be set

from the peak is as shown by the dotted line.

Peak position

Pk-ndB(L)

Pk-ndB(R)

Range where the Pk-ndB(L) marker
can be set
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12.2.7 Addition of Functions for Changing the Marker Sizes and RF Marker Color

A function for changing the size of the RF, IF, AGC_V, and Pk-ndB markers has been added.
The variable range of the line width of the RF marker has been expanded from 1 through 3
to 1 through 5. In addition, the color of the RF marker when it overlaps with the IF marker
No.12 (Tuning) was blue. This color can now be changed.

(1) Setup
Press F11 (Config) followed by F9 (Appearance) and change the settings in the Appearance
screen.
Appearance
Mormal Color MG Colar Line Size
Eackground EBlack
Wave Line 4 White [ write | 1
‘Wave Line B Cyan cyan 1
Wawe Line C archid orchid 1 Change the
Wave Memory A orange 2 marker sizes and
Wave Memary B — : line width.
‘Wave Memory C orange 1
Grid Line araylG dray 16 3
Sets the color of the R Marker Vellow Red 5 |z |
RF marker (when —PI FiF Marker(Tuning ) SkyBlues I
tuning)' IF Marker ‘White red 3 2
Ph-ndB Marker White White 3 3
AGT W Marker Wihite White a a
ARC Indicator Bar agjuamarined Fiecl 1
Judige Line green3 Red 3
Judge Indicator SkyBlue Fied 1
Judige Indicator Upper Line Iary Fed 3
Judige Inicator Lower Line  magenta. Red 3
String ‘hite Fed Miclclle
Remote Controller Parameter  OM
Grid Division 5]
usage
0K [F1]: Save & Guit
Cancel [F2] : Quit WITHOUT Saving
(2) Marker Sizes and Line Width Comparison
a) RF Marker
Size 1 i 3 Line 1 2 3 4 5
b) IF Marker
Size 1 2 3 Line 1 2 3
vV VvV V¢ v VvV V¥
c) AGC_V Marker
Size 1 2 3 Line 1 2 3
RPN o 0 o
d) Pk-ndB Marker
Size 1 2 3 Line 1 2 3
= > [> > > P>
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12.2.8 Addition of a Function for Displaying the Upper and Lower Limits of
Judgement in the All Scan Result

A function for displaying the upper and lower limits set in the Judge screen in the All Scan
result display has been added.
This function is useful to check the data after All Scan.

(1) Setup
Items have been added to Scan Results Display in the Step All screen in the Common edit
screen.
To display the data of all steps that executes the scan operation, select Data&Judge. To
display only the failed items, select NG_Data&Judge.

Marral Displays the measurement parameters of all steps
NG Data that executed the scan operation, the measured
= values, and the judgement values
. Data& Jucge |
Added items
MG_DatadkJudge (~————— Displays the measurement parameters of only the
failed steps after executing the scan operation, the
measured values, and the judgement values
Step All
WModel Mame Scan Start Key Scan Results Display
|F|xed Itern Full All_Scan Datad:Jucige
Step Measure Scan Step Ch. T, S
Mo, |[Quad| Step|Scan Wait Mame MMode | Band 1 2 3
1 F | o|FcsLEvEL R | ubF | oFF | ofFF | oFF |
2 Jd| e ofasc_Curve F_ | UHF | OFF | ofF | oFF |
34 |r | 0 |Pk-ndB_Check F | UHF | off | oFF | oFF |
a i | [ | [ 1T P [T T, o I viue I mee | Aee | Aee |
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(2) All Scan Result Screen When Data&Judge Is Selected

Juilige
Judge screen
Measure REF Target Judge
MosStep) L M R Modle MName AWE SWEMERSWEMER  Lower Upper Lire
1|0
2| | rl el | paEe F-PK A A faz]a o ) oo|[ e00 mHzfOFF
a|m || | | e et P A Ao JA 12 -ooo|[ o000 ¢s|LO
010 o 0 % T ) e o
5|F [[FlE e[ Level 5 d Ao A o) 00| -os0 e L
&|r | rr| e Level F-C A |afae]a |1l S0 200 of | OFF
7|r el el e eve F-s 4 A a2 | o) soo|[ 300 of |OFF
iR EEEITE WRAT 1 & |2 ooo|[1o0000 mHe
Displays the lower and upper limits set
L3  Modol 5. e e in the Judge screen
Steps3LALF.
Total Judge N3 <K All Scan Results >> [Scan/Total Stepl:28/36
Cur 'ent Judge /7 MBl:o, ,0.0 MB2:0, .o,0 MB3:0. ,0.,0 MB4:0, ,o0.0
Step [ Judge 1 L[ Step N u
[Measure Mamel [JLower / Upper 14 L ch ——— M ch -=—— R ch - I Measured Values I
7 L:¢ — Rig PCS EVEL
P-PK 0.00 6.00 3.80 2.54
P -10.0 0.0 -8.6 -1.9
Measurement c 5.0 0.0 -0.4 -1.7
5 -8.0 -0.5 -5.8 -5.4
parameters PC 1.5 8.0 8.2 0.1
P-S -6.0 3.0 2.7 -3.5
MKR. 0.00 1000.00 41.49 62.20
8 L:# M:o R:o PCS LEVEL
P-PK .00 6.00 3.71 2.61 2.54
P -10.0 0.0 -8.7 -1.7 -1.9
C -5.0 0.0 -0.4 -1.6 -1.7
S -8.0 -0.5 -5.9 -5.3 -5.4
P-C -1.5 8.0 8.2 0.1 0.2
P-S -B6.0 3.0 2.8 -3.6 -3.5
MKR . T 00 1000.00 41.49 55.21 62.20
9 - — R:o PCS LEVEL
T 0.00 35.00 32.02
P-PK 0.00 6.00 2.54
P -5.0 0.0 -1.9
C -5.0 0.0 -1.7
S -8.0 -0.5 -5.4
P-C -1.5 2.0 0.1
P-S -B6.0 0.5 -3.5
MKR . T 00 1000.00 62.20
10 -— — R:o POWER GAIN
T 0.00 30.00 9.78
P.G 30.0 50.0 39.8
« »
Page Up to scroll Page Down to scroll

(3) All Scan Result Screen When NG_Data&Judge Is Selected

Steni3LALF,
Total Judge N(3 << All Scan Results >> [Scan/Total Stepl:28/36

Current Judge / MBl:o, .o.0 MB2:0., .o0.0 MB3:0, .o,o0 MB4:0. ,o0.o0
Step [ Judge 1 L[ Step Napg |

[NG datal[Measure Namel [ |Lower / Upper 1F4L ch —— W ch -—— R ch - I
7 L:x —f R |Pes LEVEL " Measured values
P-C -1.5 8.0 8.2
8 L:# M:g R:o JPCS LEVEL
P-C -1.5 8.0 8.2
20— - R:# IndB WIDTH
BW-L -3.50 —-2.00 -4.45
BW-R 1.50 3.00 4.72
27— — R:# |TOTAL WAY
S -9.0 0.0 -9.9
P+fn -99.0 -5.0 HERERE
28— — R:+ |PCS/IMAGE
P 5.0 0.0 -5 6

| Lower and upper limits |

Measurement parameters of
failed data
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(4) Difference in the Display by Character Size

a) Display When the Character Size Is Small

Total Judge <€ A1l Scen Results > [Scan/Total Step]: 20035
NG Current fudge / WBLzo, .o.0 MECo, (0.0 MESio, 0.0 MBAZO, 0.0
Srega [ Judse 10 Step Name ] Step [ Judge N[ Step e ]
[Heasure Hame] [ Loer /Upper ]| == L ch === H ch == R ch = [Hepsure Rame] [ Lower /lUpper | == L ch <= Hch == Rch =
1 Rio PO LDVEL 9 Rio  PCS LEVEL
P 0,00 0,00 2.9 Vi 0,00 0,00 .0
4 =40 -4,0 3.2 PP 0,0 0,00 252
€ =15 -1.5 -1.5 14 -5.0 5.0 -1.3
s 8.0 a0 6.0 C 5.0 5.0 1.7
P<C -1.% <15 L& % 8.0 8,0 5.4
P -30 -0 2.8 B 15 -5 0.1
2 =R AGLCurve P-5 6.0 6.0 -3.5
T 0,00 0,00 3,78 MR 0,00 0,00 6.2
CR_ACL2N 12,0 12,0 15.2 10 === === Rzo  PIRER GAIN
PR Y 0,00 0,00 L® Vi 000 0.0 4970
3 Rio Chech PG o 0.0 .0
Fe-ddB(L) -l 400 211 1 Rio  RGC
Pr-4dB(R} 1,00 1,00 .00 v .00 .00 .79
4 == -FRio P Femote L 400 “.0 408
Pr=idB(L} =800 8,00 =54 12 Rro  IMGE / IF / V5
Pl=ddB{R} 100 1.00 2.% ImGE 0.0 0.0 LR
§ e e—Rio o+ Vi 1.0 1.0 2.0
v 00 0 9,78 P 0.0 LR .9
GR_AGL_dB LE] o0 W0 13 Rio  IHEE 7/ OF /
FiendB_V 0,00 0,00 La IGE S0 0.0 n.e
& - - R0 P05 LEVEL VIR 1.0 1.0 1.4
W 0,00 0,00 .77 P 0.0 0.0 n3
FC LAl o0 4.4 14 === === Rrp  IWGE /OF /
7 L -— Rio  POS LEVEL IGE s 0.0 6.9
P 00 01 TS 2.5 ViR 1.0 1.0 1.5
P 100 10,0 0.5 1.9 P 0,0 0 3.9
= =50 5.0 0.4 -1.7 1§ === === Rio_[WLE /IF /
§ -8,0 -&,0 =58 5.4 ImGE S0 S0.0 68.9
1.5 1.5 o2 o1 vaR 1.0 1.0 1.6
P-5 6.0 B0 2.8 3.5 L 0 a.n 1.3
B 0w 0,00 a1, 2,2 16 Lo Mo Rio  IWCE 7 IF 7
B L Mo Ko POS LEVEL IWGE 50,0 0.0 0B.7 ane m.z
b 0,00 0,00 LR T X Vo 1.0 L0 2.2 2.2 2.0
P 10,0 ~10,0 -8.8 -1.7 -1.9 P 0,0 o.0 =A = .0
c 5,0 5,0 04 -6 LB 17 Lio Mo Rro  [WKE / IF / VS
§ 0.0 0.0 5.9 5.2 4 IWE &0 50,0 TELE .7 T
1.5 1.5 .1 o1 a1 vam Lo Lo 1.2 1.1 1.4
s 6,0 <E,0 27 <38 58 L7 0,0 0.0 mE 54 BRI
WRF 0.0 o0 .48 HAa w1w 18 Lio Mio Rio [MRGE 7 IF /
1WdE 50,0 50,0 =B T8 Ea.0
VR Lo Lo 1.4 16 1.5
L] 0,0 0.0 X S
»>

[ re | comman Stap Remels Config Vorsion

b) Display When the Character Size Is Large

el Iy Full
Total Judge NG << All Scan Results »> [Scan/Total Step):28/36
Current Judge / MBl:o, ,o0,0 MB2:o, ,0,0 MB3:o, ,0,0 MBd:o, ,0,0
Step [ Judge 11 Step Name 1
[Measure Name] [ Lower / Upper ] -- L ¢h -——— M ¢h -— R ¢h -
1 --- -—— R:o PCS LEVEL
P-PK 0.00 6.00 2.90
P -4.0 0.0 -3.2
c -1.5 0.0 -1.5
8 -8.0 -0.5 -6.0
P-C -1.5 2.0 1.7
P-8 -3.0 0.5 -2.8
2 ——— ——= R:c AGC_Curve
vT 0.00 30.00 9.78
GR_AGC2 .2V 12.0 22.0 15.2
Pk-25dB_V 0.00 4.00 1.22
3 —-— —— R:o Pk-ndB_Check
Pk-2dB (L) -4.00 -1.00 -2.02
Pk-4dB(R) 1.00 4.00 2.79
4 ——— ——= R:¢ Pk-ndB_P_Remote
Pk-2dB (L) -8.00 -1.00 -3.78
Pk-4dB (R} 1.00 8.00 2.99
»>

12-37



12.2.9 Addition of a Function for Displaying the Tuner Serial Number in the All Scan Data

A function for displaying the tuner serial number in the All Scan output data has been added.
This function is useful when attaching the data separately.

[All Scan & Step All]Judge:GO
LW360
Serial No. 0603031
|Tuner Serial No. 000025 I Tuner serial number
Date 2006.05.26 Time 13:58:26
TU_Model No. 02 Fixed Item Full
Tuning (IF) : 38. 900MHz
MB1: 0.0V
MB2: 5. 00V
MB3: 5. 00V
MB4: 1. 00V
AGC: 4.0V AFT: 0.0V
Band MB1_CUR MB2_CUR MB3_CUR MB4_CUR
VHF (L) : 0 90 1 0
VHF (M) :
VHF (H) :
UHF 0 89 1 0
Ch. -— Lch-—Mch —Rch—
Step No. 1:PCS LEVEL Band:UHF
P-PK 2.88
P -3.2

(1) Setting the Tuner Serial Number
You can set two types of tuner serial numbers.

a) Fixed Name

Afixed name is assigned. The same name is displayed each time All Scan is executed.

ABCDEFGHIJKLMNOP
Up to 16 characters

You can assign the fixed name using 16 alphanumeric characters.

b) Fixed Name + Number (Auto Increment)
The fixed name is the same as described above. The number section is incremented
each time All Scan is executed.
You can set up to 9 digits for the number.

ABCDEFGHIJKLMNOP + 000000001
Up to 16 characters Up to 9 digits (incremented for each All Scan. The initial value
can be set.)
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(2) Setup

Press F11 (Config) followed by F10 (Misc) and set the items in the Miscellaneous screen.

Outpnt 43 e Lo

Eonition
g

My Cud
Nitirk Shared Fokter
REmC

Sereen Captre

Bervem, Coptrs Ciotput

Srtwort Sraved Foider

Outpnt Fie Corrst

A S L B b

M S L Fle B
Fin e

Serven, Captars Fie Hame

Fie R

p—
—
-
p—
_———

oo 8|
N =)
Dot & |
b W

Output ¥ile Contral

OFF
Fixed
Auta [ncremernt

— .

To hide the serial number

—

To display a fixed name

To display a fixed name + number

Al Scan Log Serial Mo, m Digt & |
Serial Murnber |Tuner Serial Mo, I o 0

All Scan Log File Mame At Increment Liigit M
File Mame |3can|cng + | u]

Sereen Capture File Mamng Auto Increment Digit M
File Marne |33 + | 0

Type the fixed name.
Use up to 16 characters.

Select the number of digits for auto
increment (up to 9 digits).

The number in the box is the initial
number. The number is incremented
for each All Scan. In this example,
the number starts from 000000,
because the number of digits is 6.
These items do not appear if OFF or
Fixed is specified.
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12.2.10 Addition of a Function for Setting the All Scan Data Output File Name

A function for setting the output file name of the All Scan data has been added. This function
is useful when editing the measured data.

(1) File Name Structure
The file name in the past was in the form "scanlog+date/time" as in
scanlog_20060526 090310.txt. The file name can now be set as follows:

a)

b)

Fixed Name
A fixed file name is assigned. The data is overwritten to the same file each time All Scan
is executed.

ABCDEFGHIJKLMNOP.txt
Up to 16 characters

You can assign the name using 16 alphanumeric characters. However, the following
characters cannot be used.

SP " # $ % & " () *, /1 :; <>?2 [1¥*" {1} |
If you do not type any character, it is set to scanlog_.

Fixed Name + Date/Time
The date/time information is appended to the fixed name and saved as a file name.
By default, the fixed name is set to scanlog_ (the same up to Ver. 2.1).

ABCDEFGHIJKLMNOP + 20060526 _ 090310.txt
Up to 16 characters \ Date Time Y

Added automatically

The fixed name section can be assigned as described above.

Fixed Name + Number (Auto Increment)
A number is appended to the fixed name and saved as a file name. The number is
incremented each time All Scan is executed.

ABCDEFGHIJKLMNOP + 000000001 .txt
Up to 16 characters Up to 9 digits (incremented for each All Scan. The initial value
can be set.)

The fixed name section can be assigned as described above. You can set up to 9 digits
for the number.
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(2) Setup

Press F11 (Config) followed by F10 (Misc) and set the items in the Miscellaneous screen.

Outpnt 43 e Lo

Eonition
g

My Cud

Ptwirk Shired Foker
REmC

Sereen Captre

Bervem, Coptrs Ciotput

Fie R

Serven, Captars Fie Hame

Aot st |

Digt

L)

Output File Control

When saving using fixed name +
Auta Increment / number

Date & Time —s-——— \When saving using fixed name +

Fized
L [ \

time

When saving using fixed name

Al Sean Log Serial Mo, Auto Increment Digit 6 |
Serial Murnber |Tuner Ferial Mo. + i

Al Sean Log File Narne Ao Incrementl Driiyit M
File: Marne |scanlog I + | ]

Screen Capture File Name &uta Increment Digt & |
File Marne |ss + | 0

Type the fixed name.
Use up to 16 characters.
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12.2.11 Addition of a Function for Setting the File Name to the Screen Image Hard Copy

A function for setting the output file name to the screen image hard copy has been added.

(1) File Name Structure
The file name in the past was in the form "ss+sequence number" as in ss000005.bmp. The
file name can now be set as follows:

a)

b)

Fixed Name
Afixed file name is assigned. The data is overwritten to the same file each time a screen
image hard copy is executed.

ABCDEFGHIJKLMNOP.bmp
Up to 16 characters

You can assign the name using 16 alphanumeric characters. However, the following
characters cannot be used.

SP " # $ % & ' () *, /!l :; <>2 [1%¥*" {1} |
If you do not type any character, it is setto ss_.

Fixed Name + Date/Time
The date/time information is appended to the fixed name and saved as a file name.
By default, the fixed name is set to ss_ (the same up to Ver. 2.1).

ABCDEFGHIJKLMNOP + 20060526 _ 090310.bmp
Up to 16 characters w Date Time Y

Added automatically

The fixed name section can be assigned as described above.

Fixed Name + Number

A number is appended to the fixed name and saved as a file name. By default, the fixed
name is set to ss_ (the same up to Ver. 2.1). The number is incremented each time a
screen image hard copy is executed.

ABCDEFGHIJKLMNOP + 000000001.bmp
Up to 16 characters Up to 9 digits (incremented for each screen image hard copy.)

The fixed name section can be assigned as described above. You can set up to 9 digits
for the number.
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(2) Setup
Press F11 (Config) followed by F10 (Misc) and set the items in the Miscellaneous screen.

Dt M B L
Eonition

g

My 3
Ptwirk Shired Foker
REmC

Fie O
o bt 4]

Serven, Captars Fie Hame

Fie R

Output File Control

Auto Increment

When saving using fixed name +
number

Date & Time
T When saving using fixed name +

i \

time

When saving using fixed name

Al Sean Log Serial Mo, Auto Increment Digit 6 |
Serial Murnber |Tuner Jerial Ma. + i

Al Sean Log File Narne Ato Increment Driiyit M
File: Marne |3c:an|o_ + | ]

Screen Capture File MName

Auta Increment I

File: Marne

|SS

Type the fixed name.

Use up to 16 characters.
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12.2.12 Addition of a Data Output Command for Step Measurement

This function outputs only the measured data of the step that is being measured. A file is
output by operating the function keys. The file is stored in the Network Shared Folder or the
memory card in the same manner as All Scan. You can also request data output at the step
level using a remote command. For Quad display, the data of the four steps being
measured is output.

(1) Setup
Press F11 (Config) followed by F10 (Misc) and set the items in the Miscellaneous screen.
Set Condition under Output All Scan to Single Step.

Miscellaneons A Slcan & Step Al

Step Control Al Soan & Step NG
Enable Cyclic Step Increment | OFF | Step Al
Eriable MG-Stop in Manual Step OFF | Step MG
Enable MNG-Stop in Al Scan OFF | Al Scan Al
Waveform Display Made Sweep Cyele | Al Scan MG

Al Sean Short Farm
Output Al Scan Log All Scan Short Form & Title Cut
Cordition Single Step h—@
Trigger Anto |
Mernory Card an |
Metwork Shared Folder on |
R5232C on |
Screen Capture
Screen Capture Dutput Metwoark Shared Falder

(2) Output Procedure

a) Data File Output Using Function Keys
On the Wave screen, press F10 (Remote) followed by F10 (Output Log) to output the file.
You can also output the data to a file using the S37 matrix key (232C STEP DATA OUT)
of the REMOTE connector on the rear panel.

b) Output Using a Remote Command
Send the ASO CR/LF (All Scan data output request) via TELNET or RS232C to output
the measured data.

(3) Output Example

a) For Step Output  [Tsinelo Step]
LW360
Serial No. 0603031
Date 2006.06.01 Time 09:15:49
TU_Model No. 02 Fixed Item Full
Band MBL_CUR MB2_CUR MB3_CUR MB4_CUR
VIFL): 0 83 1 0
¢hh —Lch—Mch—Rch —
\
Step No. 8:PCS LEVEL Band: VHIF (L)
P-PK 3.78 2.67 2.58
P 8.9 L7 -L.9 Measured data of a single
C -0.3 -1.6 -1.8 "
S 6.0 5.4 5.5 step
P-C 8.6 0.1 0.1
P-S 2.9 3.6 -3.6
MKR. £ 41.46 55. 21 62. 20 J
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b) For Quad Output

[Single Step]

LW360

Serial No. 0603031

Date 2006.06.01 Time 09:44:51

TU_Model No. 02 Fixed Item Full

Band MB1_CUR MB2_CUR MB3_CUR MB4_CUR

VHF (L) : 0 83 1 0
VHF (H) : 0 83 1 0
UHF 0 81 1 0
Ch. — Lch—Mch — R ch —

Step No. 16:IMAGE / IF / VS Band:VHF (L)

IMAGE 92.0 91.4 89.0
VSWR 2.3 2.3 2.0
PG 39.0 39.0 39.1

Step No. 17:IMAGE / IF / VS Band:VHF (H)

IMAGE 78.0 4.7 71.2
VSWR 1.3 1.1 1.5
PG 30.6 31. 4 32.3

Step No. 18:IMAGE / IF / VS Band:UHF

IMAGE 88.8 73.9 68.9
VSWR 1.5 1.6 1.5
PG 34.0 36.7 39.8

Step No. 19:IMAGE / IF / VS Band:UHF

IMAGE 88.8 73.8 68.8
VSWR 1.4 1.7 1.5
PG 33.8 36.6 39.7
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12.2.13 Addition of a Function for Setting the Parameter Remote Function from the Step
Edit Screen

A function for editing the parameter remote settings from the Step edit screen has been
added. You can specify the settings while viewing the waveform in steps.

LW360 [Model] :01 FIXED ITEM full Thu Jun 1 14:06:48 2006
Step:02/FOUER GAIN ML ow MRl CHA Band:VHF L) Marker
’ i i Ll
VT 523 Trmam || e e
PG 37.0 4 | harker Display
Gt 3‘32 ¥ ch Freq ch B
TREIE] o Data Mot Hatme [MHz] L MA |ABC
) 1L Band RF_REE B 55.250 [ |t | | | ([
H2:89,000 E3 1] Band REAEF 5 53250 [ o [ |[d| [ [ f [t
1R Band RF_REE B 127.250 [ | | | [m [/
£ 2 | Step RE CECCNE il ot = ol BN
a \l Cl
1 4
S —_—]
L —
7 JR—
8 —]
f]
. 10| [0 [F I8 41250 B[] (=] s]e
11| [ I C R EIE R
12| Com Tariric) T ==rirlr Flalg
Farameter Remote Jueige 3
Step No[2 |Name[POWER GAIN  |CH. Mods[M |
Pl Toble [romoomms | Band |[VHFL) | Weasure REF | Target sy
Step Data. NojStep L M R | Mode Mame | AVE[SWRMKASWRMKR  Lower Upper
Remote | Date | Forameter | CH. | Swp | IncStep | Lower Ugper VT M & [ om| som o
x:; zv;e:n Wicth | LMR_||ALL |[~ o008 |[ fo.000|[ 100000 MHz ]2 r’: :: ; ;ﬁ]‘:ﬁij jﬂ’% 32;2 d
o |com [[oFF [Fe__]
VR-3 | Step | AGC W MR &l | oo ooo|[ 400 W o
ENC 1 | Sten || RF ATT LMA Ja [T v o a0 dB 4ld
ENC2 |Com [[BFF | S|a
ENC3 | Sten | Markera LMR [ ALL | Too0|[ soooo [ fsooo0 6o
Commen Data I
Remote Parameter | CH. | wp | Incste | Lower Unper 51
VAl OFF
VA2 OFF 2la
VA3 TFF ald | 1
Enc o= || Parameter remote settings |[ -
EMC2 OFF. | 124
ENC3 OFF 134 /
-1 ] =
| | | Close window Calibration Quit

(1) Setup
Press F7 (Tuner Sweep) in the Step edit screen and activate the Tuner/Sweep screen.

Press F9 (Edit) followed by F7 (Param.Remote) to display a parameter remote setup
screen in the Tuner/Sweep screen position.

(2) Notes
* When setting the parameter remote function in the Step edit screen, you cannot set
common data. To set the common data, set the parameter remote function from the Step
All screen in the Common edit screen.
* If you activate another screen while setting the parameter remote function, the parameter
remote screen automatically closes and returns to the Tuner/Sweep screen.
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12.2.14 Addition of an Increment and Decrement Function for Values

A function for incrementing or decrementing values using the Ctrl, up, and down keys on the
keyboard has been added. This function is useful when setting limits while viewing the
waveform.

(1) Procedure
* Move the cursor to the item you wish to change the value.

* Press the Ctrl key. The lowest digit is highlighted.

—> | &00|dE

. While holding down the Ctrl key, press the « or — key to move the highlighted digit.

Ctrl + | « |:> Emj & |5

» While holding down the Ctrl key, press the 1 or | key to increment or decrement the value.

() = [
(2) Notes

* If you release the Ctrl key, you can no longer increment or decrement the value using the
1 or | key. However, if you do not move the cursor, the highlighted digit is maintained.
Therefore, you can hold down the Ctrl key again to change the value.

* If you hold down the 1 or | key, the value of that digit is incremented or decremented
continuously. If the limit is reached, the value is set to the limit value.
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12.2.15 Addition of the Wave Display Function in the Common Edit Screen

A function for displaying the Wave screen in the Common edit screen has been added. You
can view the waveform while you specify the common settings. You can display the Wave
screen in an arbitrary position.

LW360 [Model] :02 Fixed ltem Full Thu Jun 1 18:20:30 2006
Step:07/PCS LEVEL MBl:  OmA  HB3:  And CH:Dual Band:Y¥HF (H) PLL (&) A
e Een Sf:;: 02’?35 IC Name s Bus Made 12C
E jé‘ PLL Table & ‘
S: -6.3 White Data Format Freq Cale
/ E:EE ég ! 1 [aceress 7[5 [as [aa [az [war [man [Raw Freq =]
I B! whoes sazol! [\ T T 1[0 o] o] o 1[ 0 ack Ho.t I Bl
H ! 2 [Givicter! [ Resolution Freq |
] 3 [0 [ure [n1s [wrz [0 [Wio [n8 [Ne  Ack Unlock Freq =
1 sfwer T [ [ T T [ [ T Common Control
L N7 [NE |WE N4 [N [N2 |WT |ND ACK e
‘j’ T 4 [Control 1 [cF [l [ [ [Rsa [RsE [08 Repeat Mode
i T o o A T ] o ack I
Band Data
Ji | p Bancl 5 BS7 BS6 BSS B¢ BS3 B52 BS1 BS0 T‘:’:?ﬂf:g
/ i VHF(L) o[ o of of af o] o 1 w5 |
v YHF(M) o[ o of of a] 1] o] 1
A = = WHF(H) of of of of of of [ 0 fizad Format
UHF o[ of of o 1] o o] o ) #oidrass ! /
= -
e e T e R o o u
Sweep | Marker(IF) | ChameTable | Harkar(BEY WModel Hame Soan Start Key Soan Results Display
B - cg m:s;u;:tJ Tuﬂ:: [Foced tem Ful Sl_Scan Normal
RF Output Bard No Mame  Frea(MH] Ste]_ bezsuwe | Sean Step th U W
T Mo Guac tep|Sean_Wait Mame Mode| Bond | 1 | 2 | 3
2:::2::?:;:”2] 32 = wHRLY L[ [ areen vallr e [ o [pes Leve F__| UHF | OFF | OFF | oFF |
e | wETTEES | e e | e [ o [Aec_oeve F__| UHF__| OFF | oFF | oFF |
e TR s e e [ [ e B[ nF | o | Ge | o |
T . B 4 |1 [P r [ o [Pl P Remote R | unr | oFF | oFF | oFF | | |
IF Ingaut 1 T s [gf[=|[e ][ o [s6c cuvez R | UHF | OFF | OFF | OFF |
IF ATTHE] Eal R om 8 |1 |F ;[ o[PestevE R | UHF | OFF | oFF | oFF |
IF More Upper 7 = (== 0 |PCS LEVEL Du | WHF(H)| OFF | OFF | OFF |
DETIn It IF_Det VHRHY 1L[B [ 175250 8 (4|l | F [ O[PCStEVEL T | vHFW) | OFF | OFF | oFF |
DET Folarity + L 9 [ u[FcsteveL B | vHFW) | OFF | OFF | oFF |
LIN Range Auto LD 10 r | r [0 [FowERGan B |unHE | OFF | OFF | oFF |
ARCIND Fange B P 1" m r [ o[ssc R | uHE | oFF | oFF | oFF |
I —— 12 F | m | F [0 [MasErFIvE B | wHFL) | OFF | OFF | oFF |
Feak Overlap flHal| 0100 i 13 m | E [0 [MaGETFIvE R__| WHF(H)| OFF | OFF | OFF |
14 B[ 0 [IMAGE(IF /5 R_|unr | oFF | oFF | oFF ] |,
Fie | Common |  Step |  Size | wave | PLL StepAll Edit Calibration | _ WaveOFF Home

(1) Setup Procedure

* Press F11 (Wave ON) in the Common edit screen to display the Wave screen in the
activated position. In the example above, the Wave screen is displayed in the Tuner
Power screen position. The F11 function key displays Wave OFF while the Wave screen
is displayed. Pressing this key closes the Wave screen and returns the original edit
screen.

F9 F10 F11 F12
Edit Calibration WaveOHM Home

| WaveOFF | While the Wave screen is displayed

(2) Function
+ If the Wave screen is displayed, All Scan can be executed in the same manner as the
Step edit screen.
* If you switch the step in the Step All screen, the Wave screen also switches accordingly.
» Press F4 (Size) to expand to full screen.
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12.2.16 Changes and Additions to the Software

» Changed a portion of the confirmation messages when writing or deleting files and the
message box title.
» Changed so that the RF Level Offset value is backed up when the power is turned off.

12.2.17 Software Fixes

(1) Hard Copy
» Fixed a problem that the screen copy could not be saved to the memory card even
though there was space left on the card.

(2) Guide Message
» Corrected a portion of the guide messages, value input range, and the number of
significant digits.

(3) Parameter Remote

 Fixed a problem that caused the waveform to be unstable when AGC_V was set using
the parameter remote function and AGC_Curve was set.

» Fixed a problem that the parameter remote settings of the measured values of the band
current were not prioritized in the All Scan results when the channel was varied using the
parameter remote function set to CH.No. and the band was different from the Step
setting.

(4) When AGC Curve Is Set

» Fixed a problem that the maximum value of the comment area flickered when multiple
sweeps (Max Sweep = 3) were specified.

* Fixed the problem that the waveform was unstable when multiple sweeps (Max Sweep =
3) were specified and the AGC voltage of sweeps B and C were varied.

» Fixed the software so that the settings of sweep A are displayed when multiple sweeps
(Max Sweep = 3) are specified and AGC voltages of different voltage scale range are
specified.

» Fixed a problem that the calculated value of the variable speed of the AGC voltage was
different from that of the LW 347/LW 348.

» Fixed a problem that the band current value was sometimes not displayed when All Scan
was executed only on the AGC curve step.

(5) Judgement Related Fixes
* Fixed a problem that the marker and judge line did not turn to the fail color even when the
judgement of the measured value was fail for f_JUDGE.
* Fixed the software so that the number of significant digits of the limit setting is matched to
the measurement resolution when setting the level.

(6) Appearance

* Fixed the problem that the line width of the Tuning Marker was displayed at 3 regardless
of the RF Marker setting.
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(7) PLL Related
» Corrected the A/D Bit Num setting and the Judge IIC_A/D limit setting for read data as

follows:
_ Ver.2.1 or earlier | Ver.2.2 and later
PLL Table Bit Num 1t08 1t08
PLL Pattern Bit Num 11032 1to12
Judge IIC_A/D Oto7 0 to 7999

12-50



12.3 Version 2.3 and Later
12.3.1 Addition of the Judge Item ON/OFF Function

A function has been added that allows L, M, and R under Measure SW in the Judge screen
to be turned all OFF.

This feature is convenient if you want to temporarily enable or disable the specified item.

Juclge
Measure REF Target Judge
MojStepl L M R Mol TWarne AVE|SWFMERSWRMER  Lower Upper Line [POS| RMG| OFS
o (= Y [T]] A ooo [ sooo v
AR EEEELE | R & 2] a o | ocoof  e.00 mHe OFF |
A EEEEENE A Ao a2l =4 oo ¢e|ra |
ol | 1 el Ao fa a1 00 oB | OFF |
SIFF L] Level l= O [ ]Aalodafre| 2] -20 de|Lu |
Blr el Level |[F-5 N A 2] s Jaoff -0 05 dB|OFF |
= = = Azl a oy =0 20 dB | OFF |
8 r | r | wEwR I|\;"SWH _]_I g lazll 1o 0 e | \
190 Z HEEEE |[MaGE 1A stel L M R
1| =1 I E
All switches can be turned OFF. If If the Step switch is All switches, L, M,
turned OFF, the specified turned OFF, the and R, can be
measure mode is Sk|pped \ data is cleared. turned OFF. j
BEY | [ | T | R
Step:0l/PCS/ TMAGE MEl:  OwA MB2:  1mA CH:R Band:UHF
MB2: SZmA ME4:  OmA
P-Plky 2,83
P: 3.2 /;’”
S b A
-5y 2.7 <
VEWR: 1.5 f"ﬂ‘ /
IMAGE; 70,2 i
II.' i
N Avd
N * /
\ A v
\.\A’: 12/ fil ' N
M dy Tl
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12.3.2 Addition of the Marker ON/OFF Function

Like the Judge screen, a function has been added that allows all marker display switches to
be turned all OFF. If Marker is set to Step, L, M, and R as well as A, B, and C can be turned
all OFF. This feature is convenient if you want to temporarily enable or disable the specified

marker.
marker | Only A, B, and C displays are controlled in
Ch.Group: FCIR_CATY the case of the RF_REF marker
Marker Display
. Freg Ch. SWE
o, Data Idode [ame [WHz] L M R A B C
1L| Step RF_REF | 21 | 471.250 | [ o [ | [m| i ]
11| Step FiF_REF | 45 | BE3250 | |\ F 4 & rd
1R | Band | FF_REF [ea | 55250 (m | @ E| |(F|FE|E
2 | |
3 [Allkeys,L,M,andRasweIIasA, B, ]
4 and C can be turned OFF.
s | I
5 | I
7 | step | RF IEZE 671.500 || || || ] ]
2 | Step | Pk-ndBiL} [P ] = ETETRE
s | I
10| S |G s | FEEEIEEE
U | |G e | 2 EIEEEEE
12| Com | Turirig IR 58.900 | pr (| { | (o

* This function can be used only if Data is Step. It cannot be used for Band and Com data.
* In the case of Marker No.1 (RF_REF), A, B, and C can be turned off using the switches,
but the Ch switch cannot be turned OFF.
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12.3.3 Addition of the Individual Setup Function for the B and C Sweep of the PLL Data

A function for setting the control byte data individually for the B and C sweeps has been
added for the case when the bus mode of the PLL data is I°C. This feature is convenient
such as when you want to change the tuner settings within the same channel.

(1) Setup Procedure
When using the PLL Table

Turet § Sweep

B

Step Mame: | PCS/AMAGE Ch.Mode: Ti | Band: UHF |
Max Sweep 3 L M -
I:h.I:Dmment| |

Mo Setting ltem swp Common Data Step Data y -

C J0mMHz_BFF

Select the control byte you want to

{

J

When using the PLL Pattern (when the control byte is set to CA1)

U5 [PLL TU Mode | 4 [Band CH_Cont change and set the data.
B |
c |
pa [PLL.A Contd | & | |
B | 11001110 11001110
C | [ 11001100 | | 11|:u:|111|:|]
1olLev swe | al an | | |

Turner § Sweep
Step Mame: [PCSAMAGE Ch.Mode: Tri | Band: UHF |
e Sweep 3 L t R
I:h.I:nmment| |
Mo, Setting lterm =wip Common Data 7 it BRI . =
® | | |
© 30MHz_BPF | | |
o= |PLL TU Mode | & |Band CH_Cont | | |
B | | |
c | | |
s |PLL Cal & | | | | |
B | 11|:u:|111|:|| | 11001110
C | 11|:u:|111|:|| | 11001110

« Individual setting of the B and C sweeps is available only when the bus mode is I°C. Do

not specify this setting for 3Wire or CCB.

* This function assumes that the control byte is set individually for the B and C sweeps.
However, you can set any of the data bytes. Note that if you change the data related to
the frequency of the divider or band, the IF auto tracking may be lost preventing

measurements.
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)

PLL Data Transmission Timing

Normally, the PLL data is sent at the beginning of a channel switch. Therefore, within the
same channel, the PLL data is sent at the beginning of sweep A, and sweeps B and C uses
the same data.

If you set the data to sweep B or C, the PLL data is sent before each sweep. Therefore, the
repetition cycle is prolonged by the time needed to send the data.

Increase in the repetition cycle if
data is setto sweep Band C

Increase in the repetition cycle if
data is set to sweep B

' [SweepB | ! [SweepC | | ‘
1 1
1 1 .
. . : |
1 1 : :
1 1
Sweep Sweep Sweep
Wait Wait Wait
Write | Lock .
Data | Check |
1 1
! !
1 1
1 1
1 1
1 1
1 1
1
Set data to S\\;vve?p : S\\;vve?p S\\;vve?p
sweep B ait ait ait
Write | Lock Write | Lock |
Data |Check Data | Check |
L 1
! !
1 1
1 1
1 1
1 1
1 1
1 1
Sweep : Sweep : Sweep
Sotdata b Wait 1 Wait 1 Wait
et aa (0]
Band C Write | Lock Write | Lock Write | Lock
sweeps b an Data |Check Data |Check Data |Check

* The figure above is the timing chart if Read Data is set on I°C. If Read Data is not set
(Lock Mode = OFF), Lock Wait is equal to the Lock Check time.
This cycle is for a single channel. The time is doubled for dual channel and tripled for
triple channels.
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12.3.4 Addition of Limit Information to the All Scan Result Output

In addition to the function that displays limit values in the All Scan result (version 2.2 and
later), a function that displays the limit values in the All Scan Log output has been added.
These values are useful as reference during data tabulation.

(1) Setup Procedure

Press F11 (Config) followed by F10 (Misc) to display the Miscellaneous screen.
The following two items have been added to Condition under Output All Scan Log.
All Scan All & Judge:  Outputs the log by adding limit values to all the data measured
using All Scan

All Scan NG & Judge: Outputs the log by adding limit values to the step data for the data
measured using All Scan judged as NOGO.

Select either of the settings above.

Wiscellaneous Al Scan & Step All

Step Control Al Sean & Step MG

: Step &l
Enable Cyclic Step Increment | OFF I
Step MG
Enable MG-Stop in Marual Step OFF | o S AT
Eriable MG-Stop in &1 Scan OFF | Al can MG

‘Waveform Display Mode

Output All Scan Log

Sweep Cycle

Al Scan Short Form

Al Scan Short Form & Title Cut

Single Step

Al Sean Al & Jucge

Condition Al Scan All & Judge |<_ #ll Scan NG & Judge
Trigoer Auto | ~

Memary Card 0OFF |

Metwark Shared Folder on |

R5232C OFF |

Screen Capture

Screen Capture Output

Metwork Shared Folder

12-55




(2) Output Example (When All Scan All with Judge Is Selected)

[All Scan All&Judge]
LW360

Serial No.0603031
Tuner Serial No.000333

Judge:NOGO

Date 2006.12.04  Time 11:49:51 e
TU_Model No.05 Fixed ltem Full
Tuning(IF): 38.900MHz Measure REF | Target Jucige
MB1: 0.0V MolStep| L M R Mocle Marre AVE|SWRMERSWRMER] Lower Upper Line
MB2: 5.00V 1 E|r[F e ke |[P-rr A fafrefajo || oo 500 MHe|OFF |
MB3: 5.00V 2| e | | e P A fsafafielf-s0 oS de JoFF |
MB4: 1.00V 3|Flrle|r|vewh  |[vewn || Blrelf to[ 5o foFF
AGC: 4.0V AFT: 0.0V 4 | o | SR e AR jiefefialf ssof @9 d o |
Band MB1_CUR MB2_CUR MB3 CUR
MB4_CUR
VHF(L):
VHF(M):
VHF(H):
UHF 0 86 1 0
Ch. —Lch--—-Mch--—-—-Rch--
Step No. 1:PCS/IMAGE Band:UHF
P-PK 2.74 2.88 2.92

[JudgelL/U= 000 , 6.00 |
P-S -4.0* -2.0 -2.8

[JudgeLlU= 30 0.5 |
VSWR 1.4 1.5 1.5

[JudgeLlU= 10 , 30 |
IMAGE 89.8 74.5 70.2

[JudgelL/lU= 550 , 999 |

Displays the lower and upper limits set in the
Step No. 2:POWER GAIN Band:UHF Judge screen below the measured value.
P.G 43.0
Judge L/lU= 300 , 50.0
Step No. 3:AGC Band:UHF
PG_Full 34.8 41.2
JudgeL/lU= 300 , 50.0

PG 0.5V -18.8
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12.3.5 Software Improvement

(1) Memory Size Warning Display
A function has been added that displays a message if the memory size is exceeded when
saving the Tuner Model, Screen Capture, All Scan Log, and the like to the network shared
folder or memory card.
The following message appears.

File Output Errar

COutput Mermory Full !l

Fleaze Change Media or Delete File
and Re-try File Qutput

[ Press Enter Key for Guit]

If this message appears, no more files will be output to the memory. Free the memory
space such as by deleting files from the network shared folder or replacing the memory
card, and output the data again.
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(2) Tuner Model Data Size Display

A function has been added that displays the size of the selected Tuner Model data. The size
is displayed as a percentage of the full size single Tuner Model (64 KB). The size is
displayed to the right of the Tuner Model name at the upper left of each screen.

LW3E0 [Model] :04 Fized Item Full

{Fle Space:35.79%) ]

0]

Tuner Model size display

!

LWIGD [Model] D4 Femd Itam Full (Tl Space:35.7%)

"
Sigl A

B

‘T\'\

32400

LK)

Tarwr { Bwven
Step Mame: [IMAGE 1TFIVE L
M Sweep 3 L

Wi | Bwd; UHF
[

o commmn] [oeFr

Ho. Setting Hen e Comman Caty =

Sitw Ca

o [evenvent | & 10|

B of

¢
wfamas | aeHm LEH_MILFic | MEH o8
B

[

o3 [RFam Af a5

L] E

Moften L M N Mode

[
E3 S TS| I 15T e 0

rorrieves ([ )|
Lol [

3
B
[
[}

{0

1

13

e (i e e i e i e e i

Name  ANES)

Mok
LUpper

REF | Twpel
WENSRSWRNKR  Lower

Y

c 5
O D I |
g

-

mie | commen | step | swe |

Wave | Marker

Twersweep | g |

The size display is updated when settings are changed on each screen as follows:

* File Edit Screen
Updates the size display when the Tuner Model data is read.

« Common Edit Screen

Updates the size display when the PLL pattern is changed, when the number of steps in

Step All changes, or when the number of Parameter Remote data changes.

+ Step Edit Screen

Updates the size display when the number of Tuner/Sweep, Marker, Judge setup data

changes or when the number of Parameter Remote data changes.

» Wave Screen

Updates the size display when the Tuner Model is changes using the Panel key or the

number of P.G.Cal or N.F.ENR data changes.
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12.3.6 Changes and Additions to the Software

* If an item is selected in the Setting Item list of Tuner/Sweep and F9 (Window) or F12
(Quit) is used to return to the Tuner/Sweep screen instead of F8 (Close), the setting item
was not added to the Tuner/Sweep screen. This has been changed so that it is added to
the Tuner/Sweep screen.

12.3.7 Software Fixes

(1) Judge Related Fixes
» Fixed a problem that caused incorrect operation if Lch is not checked in f~JUDGE of
Measure Mode.
« If -~JUDGE is specified and Line is set to IND, all judgement lines specified for each
frequency were displayed. Fixed so that the display switches for each specified

frequency.
* Fixed a problem that caused the Wave screen to appear after displaying the result if
Judge is set to Rch and All Scan is executed in the Step edit screen.

(2) PLL Related Fixes
» Lock Wait was not applied in some cases if Lock Mode is set to OFF in the PLL Pattern.
This has been fixed.
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13. MAINTENANCE

The LW 360 is designed to operate stably under normal handling. If you have questions
regarding calibration and service, contact your local LEADER agent.

Bl Open Source

The LW 360 includes open source software licensed under the GNU General Public
License (http://www.gnu.org/copyleft/gpl.html).

If you would like to obtain the source code according to the GNU General Public License,
contact your local LEADER agent.

Notes

1. LEADER does not provide guarantees or support for GNU General Public License
software.

2. Alterations and distribution of the program are under the customer's responsibility.

3. It is the customer's responsibility to pay the cost involved in delivering the program
from LEADER to the customer.
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