Caution

A Do not exceed the operating input power, voltage, and current
level and signal type appropriate for the instrument being used, refer to
your instrument's Function Reference.

A . Electrostatic discharge(ESD) can damage the highly sensitive

microcircuits in your instrument. ESD damage is most likely to occur as
the test fixtures are being connected or disconnected. Protect them from
ESD damage by wearing a grounding strap that provides a high
resistance path to ground. Alternatively, ground yourself to discharge any
static charge built-up by touching the outer shell of any grounded
instrument chassis before touching the test port connectors.



Safety Summary

When you notice any of the unusual conditions listed below, immediately
terminate operation and disconnect the power cable.

Contact your local Agilent Technologies sales representative or
authorized service company for repair of the instrument. If you continue
to operate without repairing the instrument, there is a potential fire or
shock hazard for the operator.

- Instrument operates abnormally.

- Instrument emits abnormal noise, smell, smoke or a spark-like
light during operation.

- Instrument generates high temperature or electrical shock
during operation.

- Power cable, plug, or receptacle on instrument is damaged.

- Foreign substance or liquid has fallen into the instrument.



Herstellerbescheinigung

GERAUSCHEMISSION

LpA <70 dB

am Arbeitsplatz
normaler Betrieb
nach DIN 45635 T. 19

Manufacturer’s Declaration
ACOUSTIC NOISE EMISSION

LpA < 70 dB
operator position
normal operation
per ISO 7779



Regulatory compliance information

This product complies with the essential requirements of the following applicable European Directives, and

carries the CE marking accordingly:

The Low Voltage Directive 73/23/EEC, amended by 93/68/EEC
The EMC Directive 89/336/EEC, amended by 93/68/EEC

To obtain Declaration of Conformity, please contact your local Agilent Technologies sales office, agent or

distributor.



Safety notice supplement

* This equipment complies with EN/IEC61010-1:2001.

* This equipment is MEASUREMENT CATEGORY I (CAT I). Do not use for CAT II, III, or IV.

* Do not connect the measuring terminals to mains.

= This equipment is POLLUTION DEGREE 2, INDOOR USE product.

= This equipment is tested with stand-alone condition or with the combination with the accessories supplied
by Agilent Technologies against the requirement of the standards described in the Declaration of
Conformity. If it is used as a system component, compliance of related regulations and safety requirements

are to be confirmed by the builder of the system.
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NOTE

WARNING

Safety Summary

The following general safety precautions must be observed during all phases of operation,
service, and repair of this instrument. Failure to comply with these precautions or with
specific WARNINGS elsewhere in this manual may impair the protection provided by the
equipment. Such noncompliance would also violate safety standards of design,
manufacture, and intended use of the instrument. Agilent Technologies assumes no
liability for the customer’s failure to comply with these precautions.

The 4287A complies with INSTALLATION CATEGORY II as well as POLLUTION
DEGREE 2 in IEC61010-1. The 4287A is an INDOOR USE product.

The LEDs in the 4287A are Class 1 in accordance with IEC60825-1,
CLASS 1 LED PRODUCT

*  Ground the Instrument

To avoid electric shock, the instrument chassis and cabinet must be grounded with the
supplied power cable’s grounding prong.

* DO NOT Operate in an Explosive Atmosphere

Do not operate the instrument in the presence of inflammable gasses or fumes.
Operation of any electrical instrument in such an environment clearly constitutes a
safety hazard.

» Keep Away from Live Circuits

Operators must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace
components with the power cable connected. Under certain conditions, dangerous
voltage levels may exist even with the power cable removed. To avoid injuries, always
disconnect the power and discharge circuits before touching them.

* DO NOT Service or Adjust Alone

Do not attempt internal service or adjustment unless another person, capable of
rendering first aid and resuscitation, is present.

* DO NOT Substitute Parts or Modify the Instrument

To avoid the danger of introducing additional hazards, do not install substitute parts or
perform unauthorized modifications to the instrument. Return the instrument to an
Agilent Technologies Sales and Service Office for service and repair to ensure that
safety features are maintained in operational condition.

* Dangerous Procedure Warnings

Warnings, such as the example below, precede potentially dangerous procedures
throughout this manual. Instructions contained in the warnings must be followed.

Dangerous voltage levels, capable of causing death, are present in this instrument.
Use extreme caution when handling, testing, and adjusting this instrument.




Ppo-12: P

C

WARNING

CAUTION

NOTE

Safety Symbols

General definitions of safety symbols used on the instrument or in manuals are listed
below.

Instruction Manual symbol: the product is marked with this symbol when it is necessary for
the user to refer to the instrument manual.

Alternating current.

Direct current.

On (Supply).

Off (Supply).

In-position of push-button switch.
Out-position of push-button switch.

A chassis terminal; a connection to the instrument’s chassis, which includes all exposed
metal structure.

Stand-by.

This warning sign denotes a hazard. It calls attention to a procedure, practice, or
condition that, if not correctly performed or adhered to, could result in injury or
death to personnel.

This Caution sign denotes a hazard. It calls attention to a procedure, practice, or condition
that, if not correctly performed or adhered to, could result in damage to or destruction of
part or all of the instrument.

This Note sign denotes important information. It calls attention to a procedure, practice, or
condition that is essential for the user to understand.

Certification

Agilent Technologies certifies that this product met its published specifications at the time
of shipment from the factory. Agilent Technologies further certifies that its calibration
measurements are traceable to the United States National Institute of Standards and
Technology, to the extent allowed by the Institution’s calibration facility or by the
calibration facilities of other International Standards Organization members.




IMPORTANT

Warranty

This Agilent Technologies instrument product is warranted against defects in material and
workmanship for a period corresponding to the individual warranty periods of its
component products. Instruments are warranted for a period of one year. Fixtures and
adapters are warranted for a period of 90 days. During the warranty period, Agilent
Technologies will, at its option, either repair or replace products that prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated
by Agilent Technologies. Buyer shall prepay shipping charges to Agilent Technologies,
and Agilent Technologies shall pay shipping charges to return the product to Buyer.
However, Buyer shall pay all shipping charges, duties, and taxes for products returned to
Agilent Technologies from another country.

Agilent Technologies warrants that its software and firmware designated by Agilent
Technologies for use with an instrument will execute its programming instruction when
properly installed on that instrument. Agilent Technologies does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

Limitation of Warranty

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification
or misuse, operation outside the environmental specifications for the product, or improper
site preparation or maintenance.

No other warranty is expressed or implied. Agilent Technologies specifically disclaims the
implied warranties of merchantability and fitness for a particular purpose.

Exclusive Remedies

The remedies provided herein are Buyer’s sole and exclusive remedies. Agilent
Technologies shall not be liable for any direct, indirect, special, incidental, or
consequential damages, whether based on contract, tort, or any other legal theory.




Assistance

Product maintenance agreements and other customer assistance agreements are available
for Agilent Technologies products.

For any assistance, contact your nearest Agilent Technologies Sales and Service Office.
Addresses are provided at the back of this manual.

Typeface Conventions

Bold Boldface type is used when a term is defined. For
example: icons are symbols.

Italic Italic type is used for emphasis and for titles of
manuals and other publications.

[Hardkey] Indicates a hardkey labeled “Hardkey.”
Softkey Indicates a softkey labeled “Softkey.”
[Hardkey] - Softkey1 - Softkey2 Indicates keystroke sequence [Hardkey] -

Softkey1 - Softkey2.




NOTE

4287A Documentation Map

The following manuals are available for the 4287A.

*  Operation Manual (P/N: 04287-900x4)

Most of the basic information necessary for using the 4287A is provided in this
manual. It describes installation, preparation, measurement operation including
calibration, performances (specifications), and error messages. For GPIB
programming, see the Programming Manual.

*  Programming Manual (P/N: 04287-900x1)

The Programming Manual shows how to write and use BASIC program to control the
4287A.

Software Installed

The Windows operating system installed in this machine is customized for more effective
operation, and has different functions that are not part of the Windows operating system for
ordinary PCs (personal computers). Therefore, do not attempt to use the system in ways
other than those described in this manual or to install Windows-based software (including
anti-virus software) for ordinary PCs as doing so may cause malfunctions.

Also note the followings.

* Do not update the Windows operating system installed in this machine to the Windows
operating system for ordinary PCs. Doing so will cause malfunctions.

* Do not allow any computer virus to infect the system. This machine has no virus check
function nor anti-virus software installed.

Agilent Technologies will not be held liable for any failure or damage arising from
negligence regarding these prohibitions and warnings.

If the pre-installed software is damaged somehow, resulting in errant behavior by the
machine, perform a "system recovery".
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How to Use This Operation Manual

This chapter explains how to most efficiently use this Operation Manual.

15



Table 1-1

How to Use This Operation Manual
Relationship of Operation Manual Contents to the Handling of the 4287A

Relationship of Operation Manual Contents to the Handling

of the 4287A

The chapters of this Operation Manual cover the usage flow from when the product is
delivered until when the user has obtained sufficient understanding of the instrument’s
functions to use it efficiently.

Relationship of Operation Manual Contents to Handling the 4287A

Handling of 4287A

Corresponding Chapter in Operation Manual

1. Installation

Chapter 2 “Installation Guide” on page 17

2. Understanding functions

Chapter 3 “Learning Basic Operations” on page 49
Chapter 4 “Function Overview” on page 7371

3. Performing measurements (manual

operation)

Chapter 5 “Setting Measurement Conditions” on page 101
Chapter 6 “Calibration and Compensation” on page 115
Chapter 7 “Executing Measurements and Displaying Results” on
page 155

4. Using analysis functions (manual

operation)

Chapter 8 “Sorting According to Measurement Results” on
page 171

Chapter 9 “Obtaining Statistical Data on Measurement Results”
on page 205

Chapter 10 “Storing and Retrieving 4287A Internal Information
and File Management” on page 213

5. Using control and management facilities

(manual operation)

Chapter 11 “Setting and Using the Control and Management
Facilities” on page 225

6. Development of automatic measurement

system

(this entire manual and the Programming Manual)

*1.1f you need more detailed information, please refer to Chapter 12, “Specifications and Supplemental Performance
Characteristics,” on page 251.
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Installation Guide

This chapter describes procedures for preparing the Agilent 4287A RF LCR meter for use
after it is delivered. It also describes daily maintenance procedures.
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Incoming Inspection

Incoming Inspection

WARNING To avoid hazardous electrical shock, do not turn the power on if there are any signs of
shipping damage to any part of the exterior (for example, damage on the top cover,
bottom cover, side covers, front panel, rear panel, LCD display, connectors or line
switch).

Inspect the equipment by following these steps while unpacking the contents of the
shipping container.

Step 1. Check whether the shipping container or cushioning material is damaged.
If there is damage, save the shipping container and cushioning material as they are until
you have made sure that all contents (main unit and accessories) are included and you have
checked for mechanical and electrical defects.

Step 2. Use the checklist in Table 2-1 to ensure that all of the contents required for your specified
options have been packed in the shipping container.

Table 2-1 Checklist of Agilent 4287A contents in shipping container

Order Model or Agilent Description ot Check
Option Number Part Number P Y (\/)
Agilent 4287A - Agilent 4287A RF LCR Meter (Main Unit) 1
- Test Head (with 1 m cable) 1
1250-2879 N(m)-SMA(f) Adapter 3
8710-2409 Wrench (for 3.5-mm/SMA connector) 1
CD-ROM (Operation Manual,
04287-905xx ) 1 1
Programming Manual, Sample Program)
E2078-62101 GPIB adapter*z 1
- Power Cable 1
Option 700 - Agilent 16195B 7-mm Calibration Kit 1
Option 710 - Test Fixture Stand 1
Option 720 1250-1746 3.5-mm-to-7-mm Coaxial Adapter 1
Option 810 - Keyboard 1
Option 820 - Mouse 1
Option ABA 04287-900x0 | Operation Manual’! 1
04287-900x1 Programming Manual™! 1
04287-180x0 Sample Program Disk (3.5 inch floppy disk)*1 1
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Incoming Inspection

Table 2-1 ChecKklist of Agilent 4287A contents in shipping container
Ord.er Model or Agilent Description Oty Check
Option Number Part Number )
Option 004 16197-29001 Short device 0.6 x 0.3 mm 2
16191-29005 Short device 1.0 x 0.5 mm 2
16191-29006 Short device 1.6 x 0.8 mm 2
16191-29007 Short device 2.0 x 1.25 mm 2 o
16191-29008 Short device 3.2 x 1.6 mm 2 5
0699-6926 Resistor 0.6 x 0.3 mm 5 é
5182-0433 Resistor 1.0 x 0.5 mm 5 %’
5182-0434 Resistor 1.6 x 0.8 mm 5 E)
5182-0435 Resistor 2.0 x 1.25 mm 5 o
5182-0436 Resistor 3.2 x 1.6 mm 5
Option 020 - Test Head Extension Cable (1 m) 1
1250-1158 SMA(f)-SMA(f) Adapter 3
Option 1CM 5063-9216 Rackmount Kit 1
Option ICN 5063-9229 Handle Kit 1
Option 1CP 5063-9223 Rackmount & Handle Kit 1

[Tt}

*1. The number indicated by “x” in the part number of each manual or sample program disk, 0 for the first edition, is
incremented by 1 each time a revision is made. The latest edition comes with the product.
*2. Use this adapter when to connect a GPIB cable to 4287A GPIB connector.

Step 3.

Step 4.

WARNING

Make sure that the contents (main unit and accessories) are free of any mechanical or
electrical defect.

If you find any of the following in your inspection, contact your nearest Agilent
Technologies office or sales representative:

1. The equipment packaging and cushioning material are damaged, or there is evidence
that excessive force was applied to the container

2. Something is missing from the contents of the shipping container
3. A mechanical or electrical defect is found
4. Failure occurs during verification of equipment operation

In the case of 1, contact the forwarding agent of the equipment as well as your nearest
Agilent Technologies office or sales representative. For subsequent inspection by the
forwarding agent, the equipment, the shipping container, cushioning material, and contents
must be kept as they are.

To avoid hazardous electrical shock, do not turn the power on if there are any signs of
shipping damage to any part of the exterior (for example, damage on the top cover,
bottom cover, side covers, front panel, rear panel, LCD display, connectors or line
switch).
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Environmental Requirements

Ensure that the following environmental requirements are met before using this equipment.

Operation environment

Use the equipment in the following environment:

Environmental requirements

Temperature 5°Cto 40 °C

Rela.ti\./e 20 % to 80 %, wet bulb temperature < 29 °C (disk drive”! operating
humidity condition)

15 % to 90 %, wet bulb temperature < 29 °C (disk drive *
non-operating condition)

Altitude 0to0 2,000 m (0 to 6,561 feet)

*1. Built-in floppy disk

Do not use the equipment in environments where condensation may occur.

For the environmental requirements of the equipment’s storage, see “Environment
conditions” on page 275.

Ventilation space at installation site

To ensure the specifications and measurement accuracy of the product, you must keep
ambient temperature around the product within the specified range by providing
appropriate cooling clearance around the product or, for the rackmount type, by forcefully
air-cooling inside the rack housing. For information on ambient temperature to satisfy the
specifications and measurement accuracy of the product, refer to “Measurement accuracy’
on page 255 in Chapter 12, “Specifications and Supplemental Performance
Characteristics.”

1)

When the ambient temperature around the product is kept within the temperature range of
the operating environment specification (refer to “Operating Condition” on page 275), the
product conforms to the requirements of the safety standard. Furthermore, under that
temperature environment, it has been confirmed that the product still conforms to the
requirements of the safety standard when it is enclosed with cooling clearance as follows:

Requirements

Back > 180 mm

Sides > 60 mm (both right and left)
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Environmental Requirements

Ventilation space at installation site
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Ensure free space is available around unit to allow speedy
disconnection of power cable in case of emergency

As described in “Disconnection from Supply Source” on page 39, the disconnecting device
of the 4287A 1is the plug or the connector of the power cable. When installing the 4287A,
ensure that there is sufficient free space around the unit to allow the plug or the connector
of the power cable (AC outlet side or 4287A side) to be quickly pulled out to disconnect
the power supply in case of emergency.
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How to Install Front Handles/Rack Mounting Flanges

The Agilent 4287A can be made more convenient for use with two key options: handles
mounted on each side of the front for easy transport and flanges to attach the instrument to
a rack as part of a multi-component measurement system (Table 2-2).

Table 2-2 Agilent 4287A rack mounting options

Name

Agilent Part
Number

Description

Option 1CN handle kit

5063-9229

Two front handles used for transport and relocation of the
Agilent 4287A

Option 1CM rack-mount kit 5063-9216

Two flanges (locking side plates) for mounting the Agilent
4287A on arack (482.6 mm wide) conforming to EIA Standard

Option 1CN rack-mount kit 5063-9223

and handle kit

Both the rack mounting flanges (locking side plates) and
handles

How to install handle kit (Option 1CN)

Install the handle kit by following these steps:

Step 1. Make sure that all of the contents of the Option 1CN handle kit have been supplied in the
shipping container (Table 2-3).

Table 2-3 Contents of Option 1CN handle kit
Name Quantity
Front handle 2
Screw 6
Trim strip 2

Step 2. Remove the trim strips from both sides of the outer frame of the Agilent 4287A front panel.

22

Chapter2




Installation Guide
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Figure 2-2 How to remove trim strips from sides
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Step 3. Use the included screws to mount the two handles on the sides of the Agilent 4287A front
panel frame.

Figure 2-3 How to install handles on front panel

4287a0j007

Step 4. Attach the included modified trim strip in order to cover the front panel locking screws.
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Figure 2-4 How to install modified trim strip

4287a0j008

WARNING If the installed front handle becomes damaged, replace it with a new one immediately.
A damaged handle can break while moving or lifting the instrument and cause

personal injury or damage to the instrument.

How to install rackmount kit (Option 1CM)

Install the rackmount kit by following these steps:

Step 1. Make sure that all of the contents of the rackmount kit (Option 1CM) have been supplied in

the shipping container (Table 2-4).

Table 2-4 Contents of rack-mount kit (Option 1CM)
Name Quantity
Rackmounting flange (locking side plate) 2
Screw 6

Step 2. Remove the trim strips from both sides of the outer frame of the Agilent 4287A front panel.

24
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Figure 2-5 How to remove trim strips from sides
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Step 3. Use the included screws to mount the two rack-mounting flanges (locking side plates) on
the sides of the Agilent 4287A front panel frame.

Figure 2-6 How to install rack-mounting flanges (locking side plates) on front panel

4287a0j009

Step 4. Remove the four bottom feet and two tilt stands.

NOTE Do not detach the four feet from the rear panel.
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Figure 2-7 How to remove bottom feet and tilt stands

4287a0j010

Step 5. Mount the Agilent 4287A on the rack.

How to install rack-mount and handle kit (Option 1CP)
Install both the rack-mounting flanges and front handles by following these steps:

Step 1. Make sure that all of the contents of the rack-mount and handle kit (Option 1CM) have
been supplied in the shipping container (Table 2-5).

Table 2-5 Contents of rack-mount and handle kit (Option 1CP)
Name Quantity
Rack-mounting flange (locking side plate) 2
Front handle 2
Screw 8

Step 2. Remove the trim strips from both sides of the outer frame of the Agilent 4287A front panel.
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Figure 2-8 How to remove trim strips from sides
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Step 3. Use the included screws to install the front handles and rack-mounting flanges on the sides
of the Agilent 4287A front panel frame.

Figure 2-9 How to install front handles and rack-mounting flanges

4287a0j011

Step 4. Remove the four bottom feet and two tilt stands.

NOTE Do not detach the four feet from the rear panel.
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Figure 2-10 How to remove bottom feet and tilt stands

4287a0j010

Step 5. Mount the Agilent 4287A on the rack.

WARNING If the installed front handle becomes damaged, replace it with a new one immediately.
A damaged handle can break while moving or lifting the instrument and cause
personal injury or damage to the instrument.

28 Chapter2



Installation Guide
Connecting Mouse and Keyboard

Connecting Mouse and Keyboard

Connect the mouse and keyboard to the designated ports shown in Figure 2-11.

Figure 2-11 Connections of mouse and keyboard
Agilent 4287A Real Panal
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LAN Connection

Step 1. Make the appropriate settings on the 4287A for connecting to a Local Area Network
(LAN) according to “Configuring the Network™ on page 228.

Step 2. Connect the Agilent 4287A to the LAN according to Figure 2-12.

NOTE Before connecting to the LAN, be sure to perform the correct LAN settings on the 4287A.
If the appropriate LAN settings are not made, damage to the network could occur when
connecting to the LAN.

Figure 2-12 LAN Connection
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o

——

4287a0e10002
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Figure 2-13

Step 1.

Step 2.

Step 3.

Installation Guide
Connecting the Test Head

Connecting the Test Head

Connecting the DUT when using a special test fixture

When taking measurements while using special test fixtures with 7-mm terminals like the
Agilent 16196A, follow these steps to connect the test head, test fixture stand, and
3.5-mm-to-7-mm adapter.

Connecting test head to test fixture stand

@ 3.5-mm-to-7-mm

H adapter

Test fixture stand
| Test head
g?_%: ----- - = ]
| — mm]
————
M
32— ®

4287a0j050
As shown in Figure 2-13 (1), attach the test head to the test fixture stand with two screws.
At this point, do not tighten the screws completely (there should be some play).

As shown in Figure 2-13 (2), align the 3.5-mm-to-7-mm adapter with the hole in the test
fixture stand and gently insert the adapter.

As shown in Figure 2-13 (3), tighten the connector nut of the 3.5-mm connector with the
provided wrench (for 3.5 mm/SMA connector).
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NOTE
Step 4.
Step 5.
NOTE
Figure 2-14

Installation Guide
Connecting the Test Head

Be sure to use the provided wrench (for 3.5 mm/SMA connector) when tightening the
connector nut of the 3.5-mm connector. Using another wrench could result in damage to
the connector, which would cause incorrect measurements in the future.

Firmly tighten the two screws shown in Figure 2-13 (1).

Attach the three N(m)-SMA(f) adapters to the RF OUT, PORT 1, and PORT 2 terminals of
the 4287A test head interface.

Connect the three SMA(m) connectors (RF OUT, PORT 1, PORT 2) of the test head cable
to the SMA(f) terminals of the adapters attached in Step 5. Then tighten each of the
connectors using the provided wrench (for 3.5-mm/SMA connector) (Figure 2-14).

Be sure to use the provided wrench (for 3.5 mm/SMA connector) when tightening the
connector nut of the 3.5-mm connector. Using another wrench could result in damage to
the connector, which would cause incorrect measurements in the future.

Connecting test head cable to 4287A

[ 25 g2am

G

Agilent 4287A

RFQUT  PORI! PORT2

o & &

‘Test head interface
SMA(f)-N(m) adapter
RF OUT

porT 1 FORT2

Test head (with cable)

4287a0j051
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When using with the test head fixed on a handler, etc.

The test head can be attached to a handler or other automatic equipment instead of using a
special test fixture. In this case, secure the test head to the device using the four screw holes
provided in the test head as appropriate. Connect the suitable cable, connectors, test fixture,
etc. for connection of the DUT to the 3.5-mm terminal of the test head.

NOTE To minimize additional error in measurement, the distance from the test head’s 3.5-mm
terminal to the DUT connection side should be kept as short as possible.
N
Figure 2-15 Attaching test head to a handle, etc. §
g
5
Agilent 4287A S
@
c
<.
o
? °A ?
D a g SMAM-Nm)
A A A adapter

Connect directly
if the cable does not
require extension

/o

} @)

Test head

When cable is
Sm> extended
> 9%/
> m > Option 020

2 Test Head Extension Cable (1 m)
SMAC(f)-N(n) adapter

Test head cable (1 m)

4287a0j052

Step 1. Use one or more of the four screw holes in the test head to secure the test head to a handle
or other appropriate location (Figure 2-15 (1)).

For the external dimensions of the test head and the dimensions of the screw holes, see
Figure 12-12, “Test Head Dimensions (in millimeters, typical),” on page 279.

Step 2. Connect the 1-m cable already connected to the test head to the optional 020 Test Head
Extension Cable (1 m) if the original length is insufficient (Figure 2-15 (2)).

Step 3. Connect the three N-type connectors (RF OUT, PORT 1, PORT 2) at the end of the cable
to the respective test head interfaces (RF OUT, PORT 1, PORT 2) on the front panel of the
4287A (Figure 2-15 (3)).
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Caution for connecting the SMA connector to the test head connector

Do not rotate the cable to connect the SMA(male) connector to the test head. Rotating the
cable may cause damage to the cable’s center conductor. Be sure to rotate the connector
nut to connect the SMA cable.

Figure 2-16 Caution for connecting the SMA(male) connector

SMA (male) connector

Connector nut
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Preparation for Power Supply

Before turning on power to the equipment, be sure to verify the following:

Check the power supply
Check that the power supplied to the Agilent 4287A meets the following requirements:
Requirements
Voltage 90 to 132 VAC or 198 to 264 VAC *!

Frequency 47 to 63 Hz

Maximum power consumption | 350 VA
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*1. Switched automatically by the Agilent 4287A in conformity to the voltage.

Verification and connection of power cable

The three-wire power cable attached to the Agilent 4287A has one wire serving as a
ground. Use of this power cable allows the Agilent 4287A to be connected to ground,
thereby protecting you against electric shock via the power outlet.

Step 1. Check whether the power cable is damaged or not.

WARNING NEVER use a power cable showing any sign of damage. Faulty cables can cause
electric shock.

Step 2. Use the supplied cable to connect between the power terminal on the rear panel of the
Agilent 4287A and a three-wire power outlet with the grounding prong firmly connected in
the ground slot.

WARNING Use the attached three-wire power cable with grounding wire to securely ground the
Agilent 4287A.

Figure 2-17 shows the power cable options.
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Figure 2-17 Power cable options
OPTION 900 United Kingdom | OPTION 901 Australia/ New Zealand
{ Plug : BS 1363/A, 250V, 10A Plug : AS 3112, 250V, 10A
Cable: 8120-1351 Cable: 8120-1369
OPTION 902 Continental Europe | OPTION 903 U.S./ Canada

Plug : CEE 7 Standard Sheet VII, 250V, 10A Plug : NEMA 5-15P, 125V, 10A
Cable: 8120-1378

Cable: 8120-1689

OPTION 904 U.S./ Canada OPTION 906 Switzerland

Plug : SEV Type 12, 250V, 10A

Plug : NEMA 6-15P, 250V, 6A
Cable: 8120-2104

Cable: 8120-0698

OPTION 912 Denmark OPTION 917 India/ Republic of S. Africa

Plug : IEC 83-B1, 250V, 10A

Plug : SR 107-2-D, 250V, 10A
Cable: 8120-4211

Cable: 8120-2956

OPTION 918 Japan OPTION 920 Argentina
Plug : JIS C 8303, 125V, 12A Plug : Argentine Resolution 63, Annex IV, 250V, 10A
Cable: 8120-4753 Cable: 8120-6870
OPTION 921 Chile OPTION 922 China

Plug : GB 1002, 250V, 10A

Plug : CEI23-16, 250V, 10A
Cable: 8120-8376

Cable: 8120-6978

If you want to use a power cable other than the supplied one, contact your nearest Agilent sales office for information.

4287a0j005
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Blown fuse

If the fuse appears to have blown during operation, this equipment may be subject to
failure and must be repaired. Contact the Agilent Technologies sales office or the company
from which you purchased the equipment.

spec :UL/CSA Type, Slo-Blo, 8 A 250 V

Do NOT replace the fuse yourself: this may be dangerous.
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Step 2.

Step 3.

Step 1.

NOTE
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Turning the Power ON and OFF

Turning the Power ON and OFF

Perform the following steps to turn the power ON or OFF.

Turning the power ON

If the standby switch ((')) in the lower-left part of the front panel is in the pressed down

( L) position, press the switch to the popped up position ( D_ ).

Press the standby switch to the pressed down position ( L1 ).
This operation turns ON the power, and the 4287A starts the self-test.
Confirm that the self-test indicates normal operation.

Normal operation is confirmed by the self-test if no error message appears.

Turning the power OFF
Use either of the following methods to turn OFF the 4287A.

* Press the standby switch ((')) in the lower-left part of the front panel (now in the
pressed down ( LZL ) position) to the popped up (D_) position.

¢ Send the shutdown command from an external controller.

These operations will start the 4287A shutdown process (required software and hardware
processes for turning the power off), and the power will turn OFF after a few seconds.

Under normal circumstances, always press the standby switch ((')), or send the shutdown
command from the external controller, to actuate the 4287A shutdown process. Never cut
off the power supply directly by disconnecting the power cable plug from the rear
panel of the unit.

If the power supply is cut off directly by disconnecting the power cable plug or by
disconnecting the power supply to the AC outlet, the shutdown process will not be carried
out, and there is a risk of damage to the software or hardware of the 4287A.
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Disconnection from Supply Source

The disconnecting device (device cutting off the power supply) of the 4287A is the plug of
the power cable (on AC outlet side or 4287A side). When it is necessary to disconnect the
power supply in order to avoid shock hazards, etc., pull out the power cable plug from
either the AC outlet side or the 4287A side.

To allow this operation to be performed smoothly, be sure to follow the guidelines in
“Ensure free space is available around unit to allow speedy disconnection of power cable in
case of emergency” on page 21.

When turning the power OFF under normal circumstances, always follow the methods
described in “Turning the power OFF” on page 38.
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NOTE
NOTE
Step 1.
Step 2.

Figure 2-18

Installation Guide
Initial Registration of 4287A

Initial Registration of 4287A

When you start up the 4287A for the first time or after executing system recovery, you
need to perform the initial registration of the Windows 2000 operating system of the
4287A.

You cannot use the front panel keys during the initial registration of the 4287A therefore
connect the mouse and the keyboard before turning on the power. An USB mouse is not
supported.

If you perform the following procedure incorrectly, a message asking you whether to
return to the previous registration screen and perform the registration appears. In this case,
follow the instruction to return to the previous registration screen.

Turns on the 4287A.

The Windows 2000 Professional Setup wizard appears. Click the Next > button (Figure
2-18).

Windows 2000 Professional Setup wizard

Welcome to the Windows 2000
Setup Wizard

#5070bgjo01
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Step 3. In the Windows 2000 Professional Setup dialog box, select the | accept this agreement
box and click the Next >button (Figure 2-19). Then, the Windows 2000 operating system is
restarted automatically.

Figure 2-19 Windows 2000 Professional Setup dialog box

‘Windows 2000 Professional Setup

License Agreement
Da you accept the lerms of the License Agreement for Windows 20002 Q

&  Please read the following License Agreement. Press the PAGE DOWN
f key to see the rest of the agreement. To continue with Setup, you must
accept the agreement.
A L T S .

Microsoft Windows 2000 Professional Licensed Copes:
L L T e

END-USER LICENSE AGREEMENT

L L e T

IMPORTANT-READ CAREFULLY: This End-User License Agreement

@ | accept this agreement

| don't accept this agreement

#5070bgj004

Step 4. The Network Identification wizard appears. Click the Next > button (Figure 2-20).

Figure 2-20 Network Identification wizard

Welcome to the Network
Identification Wizard

This wizard helps you connect your computer toa
otk

To continue, chok Next

< Back | Next> | Cancel

#5070bgj00z2

Chapter 2 41

N
5
@
28
Qo
()
=3
o
=
0)
c
o
o




Installation Guide
Initial Registration of 4287A

Step 5. In the Network Identification Wizard dialog box (1/2), select the Windows always
assumes the following user has logged on to this computer box and check that
agt_instr is in the User Name box. If not, type in agt_instr. Finally, click the Next> button
(Figure 2-21).

Figure 2-21 Network Identification Wizard dialog box (1/2)

etwior ¥izard

entiflcatio
Users of This Computer
Wha can Ibg on b this computes? i

You can require all users to enter a user name and password to log on, or you can
have Windows assume the same user will 2lways log on to this computer,

Which option 40 you prefer?

" User must enter a user name and password to use this computer.

indows always assumes the following user has logged on o this computer,
% agt_instr

< Back j! Next > Cancel

- - B

24991aqj6004

Step 6. In the Network Identification Wizard dialog box (2/2), click the Finish button to finish the
initial registration of the 4287A (Figure 2-22). Then, the measurement display of the4287A
appears.

Figure 2-22 Network Identification Wizard dialog box (2/2)

Completing the Network
Identification Wizard

You have succesfully complated the Network Tdentification
Wizard,

To chose this wizard, chck Finsh.

< Back J Finish _ | Cancel |

#5070bgj005 \5
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Setting the Internal Clock

You can set the date/time displayed at the lower right of the screen. When you save data in
the storage unit, for example, the internal clock data will be used. The following describes
the setting procedure that uses keys on the front panel.

NOTE When turning on the instrument power for the first time after delivery, always be sure to set
the internal clock.

Setting the Date/Time

Step 1. Press the [System] key and press Set Date and Time button the Date/Time Properties
dialog box will appear (Figure 2-23).

Figure 2-23 Date/Time Properties Dialog Box (“Date & Time” Tab)

Date/Time Properties E

Date & Time | Time Zone !

—Date — Time
T
o o
= "l "l
1 d d
2 3 4 E 65 7 &8 ! .
9 10 11 12 13 14 15 . i
16 17 18 19 20 1 22 - -

23 024 25 26 27 28 29

30 BER =

Current time zone: Tokyo Standard Time

0k I Cancel Lpply

507 DaqiD06

Step 2. Turn the rotary knob (@ )on the front panel to point the focus to the Date & Time tab and
press the [—] key to move the focus to the Time Zone tab (Figure 2-24).
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Figure 2-24

Step 3.

NOTE

Step 4.

Step 5.

Step 6.

Step 1.

Installation Guide
Setting the Internal Clock

Date/Time Properties Dialog Box (“Time Zone” Tab)

Date/Time Properties

Date & Time

[ (GMT+0%:00) Osaka, Sapporo. Tokyo [ |

[¥ | Aotormaticaly adiust elael fandayiakt savingichanaes

(] I Cancel Apply

e 507 DaqiD0s

Turn the rotary knob (@ ) on the front panel to point the focus to the Time Zone box and
press the [«]/[-] or [V)/[T] key to select the time zone.

When you select the time zone for summer time, the Automatically adjust clock for
daylight saving changes box becomes selectable. To set the function of automatically

making summertime adjustment to ON, turn the rotary knob ( @ ) to point the focus to the
Automatically adjust clock for daylight saving changes box and press the rotary knob
(@ ) to display the v mark (Figure 2-24).

Turn the rotary knob ( @ ) on the front panel to point the focus to the Time Zone tab and
press the [«] key to move the focus to the Date & Time tab.

By referring to Figure 2-23, turn the rotary knob ( @ ) on the front panel to point the focus
to the desired item. Press the [«-]/[-] or [{]/[T] key to set each item.

Turn the rotary knob ( @ ) on the front panel to point the focus to the OK button and then
press [Enter] key.

Turning the Date/Time Display ON and OFF

The Date/time is displayed within the instrument status bar at the lower right of the display
screen.

Press the [System] key in the INSTR STATE block. Press the [{]or [1] key to move the
focus to the Misc Setup button and then press the [Enter] or [-5] key. Press the [{] or [T]
key, move the focus to the Clock Setup button, and press the [Enter] or [->]key. Point the
focus to the Show Clock button and press the [Enter] key to set the date/time display
on/off.
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Selection of Test Fixture

When the DUT is attached and detached by manual operation, it is possible to use special
test fixtures. Select the appropriate test fixture by referring to Table 2-6. The options listed
in the table may not cover all conditions and characteristics, so please confirm detailed
specifications by referring to the appropriate accessory catalogs and operation manuals.

Table 2-6 Usable test fixtures
N
Test Fixture Frequency Range Components Size (SMD) 5
)
16196A DC to 3 GHz 1608 mm/0603 inch o)
16196B DC to 3 GHz 1005 mm/0402 inch g
®
16196C DC to 3 GHz 0603 mm/0201 inch g_
o
16197A DC to 3 GHz *1
L=0.6 - 3.2 mm
— LZ
16191A DC to 2 GHz *1
L=2.0-12.0 mm
PR P
16192A DC to 2 GHz *1
L=1.0 - 20.0 mm
L4
(1
A
16194A DC to 2 GHz *1
L=20-15.0mm  HEPMM - W=g0-21.0mm
—L—+o e
;/{/w\ /)

*1. A indicates the direction of contact of the test fixture's electrode.

When a special test fixture is used, it is necessary to first attach the test head to the test
fixture stand (at this point, the test head’s 3.5-mm terminal is converted to a 7-mm terminal
by using the 3.5-mm-to-7-mm adapter). For details on how to attach the test head to the test
fixture stand, see “Connecting the DUT when using a special test fixture” on page 31.
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About connection of test fixture and DUT

Before actually connecting a DUT and performing measurement, it is necessary to set the
measurement conditions and perform calibration and compensation. Some calibration and
compensation operations have to be performed before the test fixture is connected to the
test head. Accordingly, before connecting the test fixture and the DUT, be sure to set the
measurement conditions and perform calibration and compensation as outlined in Chapter
5, “Setting Measurement Conditions,” on page 101 and Chapter 6, “Calibration and
Compensation,” on page 115.

Instructions for Cleaning

To prevent electrical shock, disconnect the 4287A's power cable from the power outlet
before cleaning.

To clean the exterior of the 4287A, gently wipe the surfaces with a clean dry cloth or a
clean cloth that has been soaked with water and wrung tightly. Do not attempt to clean the
4287A internally.
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Precautions Required When Connecting the 4287A to
Automatic Equipment (Handler), etc.

When using the 4287 A along with a handler or other automatic equipment in a system, pay
particular attention to the following points.

d When turning OFF the 4287A, be sure use the standby switch on the front panel or the
shutdown command from an external controller. For details, see “Turning the power
OFF” on page 38.

[ To confirm the timing of all of the 4287A’s operations and the automatic equipment (or
controller), use the 4287A’s handler interface synchronizing signals (/INDEX, /EOM,
/READY_FOR_TRIG) and the status report mechanism to detect the condition of each
process and to control the automatic equipment synchronized with these signals. By
performing synchronization, trigger errors can be prevented and the measurement
throughput can be maximized. For details on how to make the timing with the
automatic equipment, see the Programming Manual.

1 If you obtain DC resistance measurement with variance due to noise, it may be caused
by common mode noise which enters the 4287A via the test head cable and the GPIB
cable. To decrease this noise, insert the part where the cables of the test head are tied
into ferrite cores as many as possible (see Figure 2-25). If you connect a GPIB cable,
wind it around a core as many turns as possible (see Figure 2-26).

Use cores having large impedance at low frequency. The following table shows some
example of the cores which you can get as of December 2001.

For the test head cable Toshiba FS26x16x10W

w: 100000 @10 kHz

AL-value: 67.8 pH/N? @10 kHz

For the GPIB cable Hitachi Metals F10080G

: 70000 @10 kHz

AL-value: 30.0 - 65 uH/N?> @10 kHz

1 When performing calibration and compensation, it is recommended that you use the
internal raw data for calibration and compensation to determine the success or failure
of the calibration and compensation. For details, see the chapter “Preparations for
Accurate Measurement” in the Programming Manual.

[ Do not rotate the cable to connect the SMA(male) connector to the test head. Rotating
the cable may cause damage to the cable’s center conductor. Be sure to rotate the
connector nut to connect the SMA cable. For more details, refer to the “Caution for
connecting the SMA connector to the test head connector” on page 34.
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Installation Guide
Precautions Required When Connecting the 4287A to Automatic Equipment
(Handler), etc.

Figure 2-25 Using cores (test head cable)
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Figure 2-26 Using a core (GPIB cable)

Agilent 4287A Rear Panel
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Learning Basic Operations

This chapter explains the basic operation procedures of the Agilent Technologies 4287A
RF LCR Meter by using measurement examples. This is intended to familiarize you with
the 4287A if you are using this instrument for the first time.
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What You Must Keep on Hand

To use the examples of measurement shown in this chapter, prepare the following items:

Table 3-1 What you must keep on hand
Name Quantity
Agilent 4287A RF LCR meter (with mouse) 1
Test head (with 1-meter cable)"! 1
N(m)-SMA(f) adapter*2 3
Wrench (for 3.5-mm/SMA connector) 1
Agilent 16195B 7-mm calibration kit"3 1
Test fixture stand™* 1
3.5-mm-to-7-mm adapter*5 1
Agilent 16196A SMD Test Fixture 1
DUT: Chip inductor (connectable to test fixture to be used) 1

*1. Included with the 4287A

*2. Included with the standard 4287A

*3. Included with the Option 700

*4. Included with the Option 710

*5. Included with the Option 720

*6. Other test fixtures can be used if compatible with the 7-mm connector of the same type.
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Figure 3-1 What you must keep on hand
| |eEE
o o oo
7 7 Test fixture stand

Agilent Technologies 4287A RF LCR Meter (main unit)

8 o 8 8

Agilent 161958 7-mm calibration bit

Test head (with 1-meter cable)

o

3.5-mm-to-7-mm adapter

Agilent 16196A SMD test fixture

=)
(==

DUT (chip inductor)
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Preparation for Measurement

Connection between test head and fixture stand

Connect the test head (with 1-meter cable) and test fixture stand to the 4287A as shown in
Figure 3-2. For details, see "Connecting the DUT When Using Special Test Fixture" on

page 29.

Connection between test head and fixture stand

BT

Agilent 4287A

Test head interface

Test fixture stand
3.5-mm-to-7-mm adapter

Test head
(with 1-meter cable)

4287a0e022

NOTE

Open/short/load calibration at the 7-mm-terminal on the tip of the test head is described
later in this chapter. Here the test fixtures (Agilent Technologies 16196A, etc.) for

connection of the DUT are not installed on the test head.
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Turning ON the power

Press the power switch in the lower-left area of the 4287A front panel to turn on the power.

NOTE Extra caution is required when turning the 4287A power ON or OFF. See “Turning the
Power ON and OFF” on page 35.

When the power switch is pressed, the 4287A starts the self-test. After confirmation of
normal operation, the measurement display (Figure 3-3) will appear based on the power-on
default settings.

Figure 3-3 Screen when power is turned ON (single point measurement display)
4287A RF LCR Meter

TABELE 1 F . 1 MHz

POINT 1 POWER 0.00 dBm
1

|Z2] 1.608 Q

0z 45.65 deg

Rs 1.124 Q

SERVICE MENU
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How to Set Measuring Conditions

This sections explains how to set the measuring conditions.

NOTE

The following explanation of how to set measuring conditions assumes that you are using
the keys on the front panel of the 4287A. If you want to know the setting procedure when

using a keyboard or mouse, see “4287A Key Operation Overview” on page 99.

Figure 3-4

Presetting the 4287A

Press the [Preset] key on the right corner of the front panel to preset the 4287A to its
initially set state called “Preset state.”

How to set the measurement point (frequency/averaging

factor/oscillator level)

With the 4287 A, you must enter the desired measurement point along with its conditions in
the measurement point setup display before starting measurement. The following
procedure shows a case when four measurement points with different frequencies (i.e., 1

MHz, 10 MHz, 100 MHz, and 1 GHz) are set up.

For all four points, the averaging factor is assumed as 1 and the oscillator level as 0 dBm.

Step 1. Press the [Setup View] key on the measurement block (MEASUREMENT) of the front
panel once, and the measurement point setup display will apear (Figure 3-4).

Measurement point setup display

4287A RF LCR Meter

1File 2Edit 2View 4.Table

| CAL KIT| COMPEN KIT | COMPARATOR |

Ho. Fregquency Average Power IdBm j;
1 1.0000 MH=z 1 -13.0 dBm

2]

3|

| 4 |

| 5 |

[G]

7|

[@]

| o |

| 10 | |
[ 11 |

[ 12 |

[ 13 |

| 14 |

| 15 |

| 16 |

|17 |

| 18 |

[19 | hd
[ 5. |8
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Step 2. Press the @ key in the navigation block (NAVIGATION) on the front panel twice to
move the cursor to the Frequency cell of measurement point 2 (Figure 3-5).

Figure 3-5 Cursor moved to frequency cell of measurement point number 2

4287A RF LCR Meter

1File 2Edit 2View 4.Table

STIMULUS | CAL KIT | COMPEN KIT | COMPARATOR |
Ho. Fregquency Average Power IdBm j;
1 1.0000 MHz 1 -13.0 dBm
2
3
2|
[ 5 |
[ 6 |
7 |
[ 8 |
[ 9 |
(10 | L
(11 |
(12 |
(13 |
[1a |
(15 |
[ 16 |
(17 |
18 |
[19 ] <

B 2 3 | oA s | 6 7 | 3 =GN

Step 3. Press the [1], [0], and [M/u] keys on the entry block of the front panel consecutively and set
the frequency of measurement point number 2 to 10 MHz (Figure 3-6).
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Figure 3-6 Frequency of measurement point number 2 set to 10 MHz

4287A RF LCR Meter

1File 2Edit 2View 4.Table

STIMULUS | CAL KIT | COMPEN KIT | COMPARATOR |
Ho. Fregquency Average Power IdBm j;
1 1.0000 MHz 1 -13.0 dBm
2 | 10.000 MHz 1 -13.0 dBm
3
4
5 |
6 |
@]
8 |
9 |
| 10 | |
|11 |
|12 |
|13 |
|14 |
|15 |
| 16 |
|17 |
|18 |
| 19 | hd

B 2 3 | oA s | 6 7 | 3 =GN

Step 4. Press the [1], [0], [0], and [M/u] keys on the entry block of the front panel consecutively and
set the frequency of measurement point number 3 to 100 MHz (Figure 3-7).
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Figure 3-7 Frequency of measurement point number 3 set to 100 MHz

1File 2Edit 2View 4.Table

STIMULUS | CAL KIT | COMPEN KIT | COMPARATOR |

Ho. Fregquency Average Power IdBm j;
1 1.0000 MH=z 1 -13.0 dBm
2 10.000 MH=z 1 -13.0 dBm
3 100.00 MH=z 1 -13.0 dBm
4
5
6
7
8
9
10 |
11
12
13
14
15
16
17
18
19 ~

[ TN 5. .8
Step 5. Press the [1] and [G/n] keys on the entry block of the front panel consecutively and set the
frequency of measurement point number 4 to 1 GHz (Figure 3-8).
Figure 3-8 Frequency of measurement point number 4 set to 1 GHz

4287A RF LCR Meter

1File 2Edit 2View 4.Table

STIMULUS | CAL KIT | COMPEN KIT | COMPARATOR |

Ho. Fregquency Average Power IdBm j;
1 1.0000 MHz 1 ~13.0 dBm
2 | 10.000 MHz 1 -13.0 dBm
[ | 100.00 MHz 1 -13.0 dBm
|1 | 1.0000 GHz 1 -13.0 dBm
5
6
@]
8 |
9 |
| 10 | |
|11 |
|12 |
|13 |
|14 |
|15 |
| 16 |
|17 |
|18 |
| 19 | -
2 - .3

Step 6. Press the [Meas View] key on the measurement block of the front panel to go back to the
first single point measurement display (Figure 3-3 on page 53).

56

Chapter3



|
NOTE
NOTE
Step 1.
Step 2.
Step 3.
Figure 3-9

Learning Basic Operations
Calibration and Compensation

Calibration and Compensation

After completing measurement point setting, perform calibration and compensation

Calibration and compensation are carried out at the same point as the normally set
measurement point; therefore, the measurement point setting should have been completed
before calibration and compensation.

The following description uses the “wizard” function, which ensures easy execution of
calibration and compensation by displaying clear and simple guidance.

Low-loss capacitor calibration, port extension compensation, open compensation, and
short compensation in addition to open/short/load calibration are explained in the
measurement examples below.

The definition of the calibration kit and compensation kit remains the same as that in the
presetting phase.

Setting with the calibration and compensation wizard

Perform the following steps before using the calibration and compensation wizard to make
settings.

When using test fixtures other than 16191A, 16192A, 16193A, 16194A, 16196A, 16196B,
or 16196C, register the electrical length as described in “Registering the Electrical Length
of Unregistered Test Fixtures” on page 149 before making settings using the calibration
and compensation wizard.

Press the [Cal/Compen] key in the instrument state block (INSTR STATE) on the front
panel to display the Cal/Compen softkey menu in the right side of the screen.

Turn the rotary knob (@) in the navigation block (NAVIGATION) on the front panel to
move the cursor in the softkey menu to the SETUP CAL WIZARD key.

Press the rotary knob (@) to display the Calibration Wizard Setting dialog box (Figure
3-9).

Calibration Wizard Setting dialog box

Calibration Wizard Setting x|
Calibration Compensation ™ Auto Recal
I | Open ™ Rdc Limit Check
I~ DC Open [+ Shart e 8 = =
I~ DC Shat I~ DCOpen Sottezd) [0 E]
I~ DC Load I~ DC Shot loa:pen 100 =] @

= Fde Limit [ Campensation]——

& Aptive table orly Fisture

I vl Short-Hper |5U _|::' @
7 Calibrate all tables Mane

0K I Cancel |
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Step 6.

Step 7.

Step 8.

NOTE

Step 9.

Step 10.

NOTE

Step 1.

Learning Basic Operations
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When using the 4287A for measurement, open compensation, short compensation and load
compensation must be performed under any circumstance. The calibration and
compensation wizard setting feature has been designed so that, in addition to these three
essential settings, your desired calibration and compensation settings may be selected.

Confirm that a check mark v appears in the Low-Loss C check box in the Calibration area.

Confirm that a check mark (V) only appears in the Open and Short check boxes in the
Compensation area.

Confirm that Active table only is selected (@) so that calibration and compensation is only
performed for the measurement point in the selected measurement point table.

Press the @ key or @ key on the front panel the required number of times to move the
cursor to the Fixture box.

Press the @ key or @ key on the front panel the required number of times to select
the model number of the test fixture to be used.

When using test fixtures other than 16191A, 16192A, 16193A, 16194A, 16196A, 16196B,
or 16196C, the electrical length must be registered as described in “Registering the
Electrical Length of Unregistered Test Fixtures” on page 149 before making settings with
the calibration and compensation wizard. When the name of the test fixture and its
electrical length are registered, the test fixture becomes selectable in Step 8 of this
procedure.

Press the @ key or @ key on the front panel the required number of times to move the
cursor to the OK button.

Press the @ key on the front panel the required number of times to complete the setting
of the calibration and compensation wizard and close the dialog box.

To cancel the setting of the calibration and compensation wizard, press the @ key or the

@ key on the front panel to move the cursor in the dialog box to the Cancel button and

then press the key. If the setting is cancelled, the settings shown when the dialog box
was first opened will remain unchanged and be used as they are.

Executing short calibration

Use the following procedure to perform short calibration of the 7-mm terminal on the tip of
the test head.

Turn the rotary knob (@) to move the cursor in the softkey menu to the CAL WIZARD
key.
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Step 2. Press the rotary knob (@) to display the calibration and compensation wizard welcome

window (Figure 3-10).

Figure 3-10 Calibration and compensation wizard welcome window

Calibration Wizard

Welcome to the Calibration Wizard

Thig wizard helps you to calibrate the instrument.

Chooze a calibration option

" Cal atthe Test Port

% Cal & Compen for a Measurement |
{sing a Test Fisture

R_dc : < Hack I Mext > I Cancel |

Step 3. Press the @ key or @ key on the front panel to select the Cal/Compen for a Fixture
Measurement option (@) (filled circle should appear inside the radio button).

Step 4. Press the @ key or @ key on the front panel the required number of times to move the
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Step 5. Press the @ key on the front panel. The window for setting up the test head and test
fixture stand (Figure 3-11) appears.

Figure 3-11 Display for setting up test head and test fixture stand

Calibration Wizard
Calibration at the coazxial port.
Setup the hardware configuration from the test head to the test

Set the fisture stand and
the coaxial adapter.

Fiemove any fistures from
the coaxial part.

R do : Caniel |

Step 6. Confirm that the setup has been performed as shown in Figure 3-2, “Connection between
test head and fixture stand,” on page 52 (in this condition nothing should be connected to
the 7-mm terminal).
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Step 7. Press the @ key or @ key on the front panel the required number of times to move the

cursor to the Next> button.

Step 8. Press the Ene) key on the front panel. The window for short calibration (Figure 3-12)

appears.

Figure 3-12 Window for short calibration

Calibration Wizard
Calibration at the coaxial port.
Setup the hardware configuration from the test head to the tesl

Connect SHORT standard and click "Mext."

Calibration progress:

Caniel |

{T B dec :

Step 9. The outside of the 7-mm connector of the test head installed on the test fixture stand should
be turned clockwise until the connector sleeve protrudes to its full extent at the top (Figure
3-13).

Figure 3-13 How to extend 7-mm connector sleeve

/ Sleeve

NI

T

Step 10. While pressing on the short standard (0 (2) from the top, turn it clockwise and securely
connect it to the 7-mm terminal (Figure 3-14).

428720j023
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Figure 3-14 How to connect short standard

4287a0j029

NOTE After turning the connector nut of the short standard and attaching it to the 7-mm terminal,
it is not necessary to turn the connector nut of the 7-mm terminal on the test head side to fix
it in position. This also applies to the installations of the open standard, low-loss capacitor
and load standard explained in this section.

Step 11. Press the @ key or @ key on the front panel the required number of times to move the

cursor to the Next> button.

Step 12. Press the @ key on the front panel to start measurement of short calibration data. The bar
in the Calibration progress indicator in the calibration window indicates the progress of the
short calibration data measurement. Upon completion of short calibration data
measurement, the screen changes to the next window (Figure 3-15).
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Executing open calibration

Figure 3-15 Open calibration window

Calibration Wizard
Calibration at the coaxial port.
Setup the hardware configuration from the test head to the test

Connect OPEM standard and click “Mext."

Calibration progress:

R dc : 59.527 mQ Cancel |

Step 1. Turn the outside of the short standard counterclockwise and remove it from the 7-mm
terminal.
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Figure 3-17

Step 2.

Step 3.

Step 4.

Step 1.

Step 2.
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While pressing the open standard (0S) from above, turn it clockwise and securely connect
it to the 7-mm terminal (Figure 3-16).

How to connect open standard

e

428720j028

Press the @ key or @ key on the front panel the required number of times to move the

cursor to the Next> button.

Press the key on the front panel to start measurement of open calibration data. The bar

in the Calibration progress indicator in the calibration window indicates the progress of the
open calibration data measurement. Upon completion of open calibration data
measurement, the screen changes to the next window (Figure 3-17).

Executing low-loss capacitor calibration

Low-loss capacitor calibration window

Calibration Wizard
Calibration at the coaxial port.
Setup the hardware configuration from the test head to the tesd

Connect Low-Loss C standard and click "Mest."

Calibration progress:

R dec : 100.00 k@ < Back Cancel |

Turn the outside of the open standard counterclockwise and remove it from the 7-mm
terminal.

While pressing the low-loss capacitor from above, turn it clockwise and securely connect it
to the 7-mm terminal (Figure 3-18).
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Figure 3-18 How to connect low-loss capacitor

4287acj031

Step 3. Press the @ key or @ key on the front panel the required number of times to move the

cursor to the Next> button.

Step 4. Press the key on the front panel to start measurement of low-loss capacitor calibration

data. The bar in the Calibration progress indicator in the calibration window indicates the
progress of the low-loss capacitor calibration data measurement. Upon completion of
low-loss capacitor calibration data measurement, the screen changes to the next window

(Figure 3-19).

Executing load calibration
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Figure 3-19 Load calibration window
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Calibration Wizard

Calibration at the coaxial port.
Setup the hardware configuration from the test head to the test

Connect LOAD standard and click “MNest."

10AD B

Calibration progress:

Cancel |

B de @ 100.00 k@ < Back

Step 1. Turn the connector nut of the low-loss capacitor counterclockwise to remove it from the
7-mm terminal.

Step 2. As shown in Figure 3-20, turn the outside connector nut of the load standard (50 Q)
counterclockwise to fully retract the internal connector sleeve.
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Figure 3-20 How to retract connector sleeve of load standard

4287a0j024

Step 3. While pressing the load standard (50 Q2) from above, turn the connector nut clockwise and
securely connect it to the 7-mm terminal (Figure 3-21).

Figure 3-21 How to connect load standard

4287a0j030

Step 4. Press the @ key or @ key on the front panel the required number of times to move the

cursor to the Next> button.

Step 5. Press the @ key on the front panel to start measurement of load calibration data. The bar

in the Calibration progress indicator in the calibration window indicates the progress of the
load calibration data measurement. Upon completion of load calibration data measurement,
the screen changes to the next window (Figure 3-22).
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Connection of Test Fixture

Connect the test fixture as follows:

Figure 3-22 Test fixture connection window

Calibration Wizard

C tion at the ial port.

Setup the hardware configuration of the fisture,

Set a test fisture on the
coawial port,

B de @ 50.092 @ Cancel

Step 1. Turn the connector nut of the low-loss capacitor counterclockwise and remove it from the
7-mm terminal.

Step 2. Turn the connector nut of the 7-mm connector counterclockwise to retract the connector
sleeve completely inside (Figure 3-23).

Figure 3-23 Retracting the 7-mm connector connector sleeve

428720j025

Step 3. Fit the tips of the two mounting posts on the test fixture stand to the two holes of the test
fixture and fit the 7-mm connector on the test fixture stand to the 7-mm connector on the
test fixture. Turn the connector nut of the 7-mm connector on the test fixture stand
counterclockwise, as viewed from above, and firmly lock it to the test fixture’s 7-mm
connector.
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Figure 3-24 How to install test fixture on test fixture stand

16196A O:

TESTFIXTURE

|
|
|
|
|
|
|
|
|
@FARALLEL ELECTRODE SMD
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

Mounting post \\q ‘ @
‘ / Test fixture stand

428720026

Step 4. Press the @ key or @ key on the front panel the required number of times to move the

cursor to the Next> button.

Step 5. Press the key on the front panel to move to next window (Figure 3-25).

Executing short compensation

Figure 3-25 Window for short compensation

Calibration Wizard

Comp tion at the ial port.
Setup the hardware configuration of the fisture.

Fisture Type
Cannect SHORT device and click "Mext." 161364,

Compenzation progress:

Cancel

R de @ 50.188 @
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Step 1. Set the DUT connection terminal of the test fixture to the state in which short
compensation is performed. For information on the procedure to set the short state, see the
Operation Manual for the test fixture to be used.

Step 2. Press the @ key or @ key on the front panel the required number of times to move the

cursor to the Next> button.

Step 3. Press the @ key on the front panel to start measurement of short compensation data. The

bar in the Compensation progress indicator in the compensation window indicates the
progress of the short compensation data measurement. Upon completion of short
compensation data measurement, the screen changes to the next window (Figure 3-26).

Executing open compensation

Figure 3-26 Window for open compensation

Calibration Wizard

Comp tion at the ial port.
Setup the hardware configuration of the fisture.
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Cancel |
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Step 1. Set the DUT connection terminal of the test fixture to the state in which open compensation
is performed. For information on the procedure to set the open state, see the Operation
Manual for the test fixture to be used.

Step 2. Press the @ key or @ key on the front panel the required number of times to move the

cursor to the Next> button.

Step 3. Press the @ key on the front panel to start measurement of open compensation data. The

bar in the Compensation progress indicator in the compensation window indicates the
progress of the open compensation data measurement. Upon completion of open
compensation data measurement, the screen changes to the next window (Figure 3-27).
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Figure 3-27

Learning Basic Operations
Calibration and Compensation

Window for closing calibration and compensation wizard

Calibration Wizard

Completing the CalibrationfCompensation
Wizard

R de : 100.00 k@ < Back Cancel |

Step 4. Press the @ key or @ key on the front panel the required number of times to move the

Step 5.

NOTE

cursor to the Finish button.

Press the @ key on the front panel to close the calibration and compensation wizard.

Upon completion of calibration and compensation, Cor, Cmp and Del are lit in blue in the

equipment status area at the bottom of the display.
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Step 1.

Figure 3-28

Step 1.

Step 2.

Step 3.

Step 4.

Learning Basic Operations
Display of DUT Connection and Measurement Result

Display of DUT Connection and Measurement Result

DUT connection and measurement
Connect the DUT according to the Operation Manual for the test fixture.

The measurement result is displayed as shown in Figure 3-28.

Measurement result display (measurement point number = 1)
4287A RF LCR Meter
TAELE 1 FREQ 1 MH= (afely 4.011 mA

POINT 1 PCOWER 0.00 dBm 7.0
1

| Z | 9 8 - 9 8 Q COMEEN &

Oz 89.21 deg

Rs 1.360 Q

USER FIXTURE

X 98.97 Q

4287ao0j080

How to change measurement point

In Figure 3-28, the measurement result is only displayed for the 1-MHz point among the
four measurement points (1 MHz, 10 MHz, 100 MHz and 1 GHz) set according to “How to
set the measurement point (frequency/averaging factor/oscillator level)” on page 54.

Follow these steps to change the measurement point on which you want to perform
measurements and display results.

Press the [Stml Select] key on the measurement block (MEASUREMENT) of the front
panel. The Stml Select softkey menu appears on the right side of the display.

Turn the rotary knob (@) in the navigation block (NAVIGATION) on the front panel to
move the cursor in the softkey menu to the POINT No.[ ] key.

Press the rotary knob (@) to display the POINT No.[ ] softkey menu on the right side of
the display.

Turn the rotary knob (@) to move the cursor in the softkey menu to the softkey

corresponding to the desired measurement point number (POINT 4 in this case).
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Step 5.

Figure 3-29

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Learning Basic Operations
Display of DUT Connection and Measurement Result

Press the rotary knob (@) to accept the selection of the measurement point number
(Figure 3-29).

Measurement point changed to measurement point number 4

4287A RF LCR Meter

TAELE 1 LEQ 1 =Hz
POINT 4 0.00 dBm

44 .47 Q

27.02 deg

39.62 Q
20.20 Q

4287ao0j0a1

How to change measurement parameters

Set which of the four measurement parameters is to appear on the display by following
these steps.

Press the [Prmtr] key on the measurement block (MEASUREMENT) of the front panel.
The measurement parameter selection menu appears in the softkey area on the right side of
the display.

Turn the rotary knob (@) to move the cursor in the softkey menu to the SETUP MEAS
PRMTRS key.

Press the rotary knob (@) to display the SETUP MEAS PRMTRS softkey menu on the
right side of the display.

Turn the rotary knob (@) to move the cursor in the softkey menu to the softkey

corresponding to the measurement point number whose measurement parameters should be
changed (PRMTR-1 [ ] in this case).

Press the rotary knob (@) to display the PRMTR-1 [ ] softkey menu on the right side of
the display.

Turn the rotary knob (@) to move the cursor in the softkey menu to the softkey

corresponding to the desired measurement parameter (Ls in this case).

Press the rotary knob (@) to accept the selection of the measurement parameter (Figure
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3-30).

Figure 3-30 Measurement parameter 1 changed to Ls
4287A RF LCR Meter

0.00 dBm
1

6.737 nH

PRMTER-4

44.10 deg )

RETUERN

43.67 Q
42 .33 Q

4287acj0&2

Measurement and display of all set measurement points
(list measurement)

suonelsadp

In Figure 3-28 on page 69 and Figure 3-29 on page 70, only one of the set measurement
points is selected for measurement and display. However, measurement and display can
also be executed at all of the set measurement points simultaneously by following this step.
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Step 1. On the single point measurement display, press the [Meas View] key on the measurement
block (MEASUREMENT) of the front panel once to select the list measurement display
(Figure 3-31).
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Figure 3-31

Learning Basic Operations
Display of DUT Connection and Measurement Result

Display of list measurement

4287A RF LCR Meter

Bz [deg]
-55.37
-93.27
129.9
-74.08

RETURN

4287a0j083
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Function Overview

This chapter describes the functions of the Agilent Technologies 4287A that can be
accessed from the front panel, rear panel, and LCD display.
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Figure 4-1

NOTE

Function Overview
Names and Functions of Parts on the Front Panel

Names and Functions of Parts on the Front Panel

This section describes the names and functions of the individual parts on the 4287A’s front
panel.

4287A front panel
2. Built-in 3.5-inch floppy disk drive S. Measurement block
3 Color LCD display 4. Navigation block 6. Instrument state block
/ 7. Entry block
- inT 42570, -1 Ghe \\
A
\

e

/%‘

1. Stand-by switch 8. Test head interface

4287a0e002

1. Stand-by switch (())

This is the switch used to turn the power to the 4287A ON and OFF.

To turn off the power to the 4287A, be sure to press this switch or send the shutdown
command from an external controller to activate the 4287A’s shutdown processing of
software and hardware used to turn off power. Never directly turn off the power supply by
removing the power cable from the rear panel’s power receptacle.

If the power supply to the power cable receptacle is turned off directly, the shutdown
process does not activate and the 4287A software and hardware may be damaged, leading
to failure.

For turning the power ON and OFF, see “Turning the Power ON and OFF” on page 38.

2. Built-in 3.5-inch floppy disk drive

This floppy disk drive is used to save the 4287A setup state and measurement data on a
floppy disk and to call them up when necessary. It is compatible with a 3.5-inch 720 KB or
1.44 MB DOS formatted floppy disk.
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3. Color LCD display

Almost all of the information required for the measurement value, setup state, result of data
processing, result of evaluation, menu bar, softkey labels and indications is shown on the
color LCD display. This display features an 8.4-inch TFT color screen.

For more on the information appearing on the LCD display, see “Names and Functions of
Display Areas on the LCD Display” on page 82.

4. Navigation block (NAVIGATION)

This block contains a group of keys and a knob used to move the cursor position shown on
the display and execute the instruction determined by the cursor position. Specifically, the
block comprises a rotary knob, arrow keys and an Enter key (gently pressing the rotary
knob also performs the Enter function).

Turning the knob clockwise or counterclockwise moves the

@ (Rotary knob) condition setup cursor (shown as highlighted softkey label
or setup table cell outlined by a bold border) vertically.
Pressing this knob executes the function indicated by the
cursor.

Pressing these keys moves the condition setup cursor

@ @ @ @ keys vertically or horizontally.

(Arrow keys)

K Pressing this key executes the function indicated by the
ey cursor. It has the same function as pressing the rotary knob.

5. Measurement block (MEASUREMENT)

This block contains a group of hardkeys for setting up basic measurement conditions.

[Setup View] key Pressing this key brings up the setup display. The following
five setup displays are available: measurement point setup
display, calibration kit setup display, compensation kit
setup display, bin sort setup display, and other setup
display. These five displays can be switched in sequence by
repeatedly pressing this key when the setup display is
indicated.

[Meas View] key Pressing this key brings up the measurement display. There
are two types of measurement displays: single point
measurement display and list measurement display. These
two displays can be toggled by pressing this key when the
measurement display is indicated.

[Stml Select] key Displays the Stml Select softkey menu in the softkey area
on the right side of the display. These softkeys are used to
select the actual measurement point from among the
measurement points preset on the softkey measurement
point setup display.
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[Prmtr] key Displays the Prmtrs softkey menu in the softkey area on the
right side of the display. These softkeys are used to select
the measurement parameter.

6. Instrument state block (INSTR STATE)

This block contains a group of hardkeys used to set up the functions to control and manage
the comparator, measurement result display, trigger, saving, calling up, and others.

[Cal/Compen] key Displays the Cal/Compen softkey menu in the softkey area
on the right side of the display. This menu is used to
execute calibration and compensation.

[Display] key Displays the Display softkey menu in the softkey area on
the right side of the display. This menu is used to specify
how to display the measurement results.

[Capture] key This key uses the same hardkey as the [Display] key. When
the key is pressed, an image of the screen at that point in
time is copied to the clipboard (temporary memory). This
temporarily saved image data can later be named with a
filename and saved on a storage device (floppy disk or
nonvolatile memory).

[Trigger Mode] key Displays the Trigger Mode softkey menu in the softkey
area on the right side of the display. This menu is used to
set the measurement start instruction method (trigger
mode).

[Save/Recall] key Displays the Save/Recall softkey menu in the softkey area
on the right side of the display. This menu is used to save
the 4287 A setup state and measurement data in a storage
device of the 4287A (floppy disk or nonvolatile memory)
and to call them up when needed.

[Trigger] key This is a manual trigger key. The trigger is activated by
pressing this key in the manual trigger mode.

[System] key Displays the System softkey menu in the softkey area on
the right side of the display. This menu is used to control
and manage the entire measuring instrument.

7. Entry block (ENTRY)

This block contains a group of hardkeys for entering numerical values and strings of
characters. You can operate these keys after moving the cursor to the position where you
want to enter numerical values and strings of characters with the keys or the mouse.

[0] through [9][.][-] keys These keys are used to enter numerical values at the cursor
(numeric entry keys) position. You can confirm the setup based on the entered
numerical value by subsequently pressing a unit key.
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[G/n][M/u][k/m] and [x1]
keys (unit keys)

[Alt] key

[Cancel] key

[Back Space] key

[Preset] key

Function Overview
Names and Functions of Parts on the Front Panel

Pressing one of these keys after the numerical value is
entered by a numeric entry key confirms your entry of the
input numerical value assigned to the unit. In other words,
these keys execute the setup. Only two prefixes are labeled
on the surface of each key, and the selection of the prefix
and the type of the unit are automatically determined in
conformity with the parameter to be set. The [x1] key
allows the setup to be executed without any prefix.

Pressing this key allows you to use the menu bar at the top
of the display screen without using the mouse. Then use the
numeric entry keys to enter the menu number you want to

select or operate the navigation block keys to your desired
menu/submenu.

This key uses the same hardkey as the [Alt] key. When a
dialog box is displayed and this key is pressed, settings
made using this dialog box are cancelled (the key performs
the same function as the Cancel key in the dialog box).

Use this key to erase one character of the entered character
string immediately to the left of the cursor position.

Use this key to set the 4287A to an initialized state called
“Preset state.”

8. Test Head Interface (TEST HEAD INTERFACE)

This interface includes the three ports used to connect the test head: RF OUT, PORT 1, and
PORT 2. All ports are N-type connectors (female).

Do not apply DC voltage or DC current to the test head interface as this could result in

The DUT port (see Figure 4-2) corresponds to the IEC61010-1 installation category I.

NOTE
damage.
Test Head
Figure 4-2 Test Head
/ DUT Port
DUT PORT

Chapter 4
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NOTE A To prevent the 4287A from malfunctioning, do not apply DC voltage or DC current to the
test head’s DUT port. The capacitor in particular could be charged. When you connect a
capacitor, discharge it sufficiently before connecting it to the test fixture that is connected
to the test head’s DUT port.
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Names and Functions of Parts on the Rear Panel

The following describes the names and functions of the individual parts on the 4287A’s
rear panel.

4287A rear panel
4. LAN port 3. External monitor
1.Power cable receptacle output terminal 6. Handler interface
2. External trigger
9. Mouse port input terminal 5. GPIB Interface
i — T
Y g o ] T © \ o I
o gl o0 O 7 5 I

oo0oQ ([0 Y 020 e 1

0o -] e Y
EII:II:H:Iot:J:_v [ - o 0000
380VA MAX 000
. 000
000
@ o gon

H ' © o St L] L

]
i

. - §. Internal ref: ignal
12. Option plate 10. Mini-DIN Keyboard port guig;i treem:r(?;l‘ce signa

11. Serial number plate 13. Reserved ports 7. External reference signal
input terminal

4287a0e10003

1. Power cable receptacle (- LINE)

This is the receptacle used for connecting the power cable. For the requirements of its use,
see “Check the power supply” on page 35.

NOTE

Only use the three-wire grounded power cable provided with the instrument. For details,
see “4. Navigation block (NAVIGATION)” on page 75.

2. External trigger input terminal (Ext Trig)

Connector type: BNC connector (female)

This terminal allows you to input a trigger signal to execute a measurement command. The
rising edge (or falling edge) from the LOW state (or HIGH state) in the TTL compatible
signal is detected as a trigger by this external trigger input terminal. To trigger
measurements by inputting signals into this terminal, it is necessary to set a trigger source
in the EXTERNAL (external trigger input terminal) in advance. For details on the input
signal conditions of this terminal, please refer to Chapter 12, “Specifications and
Supplemental Performance Characteristics,” on page 251.
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3. External monitor output terminal (VIDEO)

Connector type: 15-pin VGA connector

This terminal is used for connecting to an external color monitor (display unit). Connection
of a color monitor through this terminal permits the same information shown on the
4287A’s LCD display to be displayed on the external monitor.

4. LAN port

Connector type: RJ-45J UTP*! LAN connector

This port is used for connecting the 4287A to a LAN (Local Area Network). For how to
use LAN features, see the Programming Manual.

5. GPIB connector

This is a GPIB (General Purpose Interface Bus) connector. Use together with the GPIB
adapter. You can build an automatic measurement system by connecting the external
controller and other equipment through this connector. For how to use GPIB-based
automatic measurement, see the Programming Manual.

6. Handler interface

This interface is used for exchanging data with automatic equipment (handler) in a
production line.

7. External reference signal input terminal (Ext Ref In, 10 MHz 0 dBm)

Connector type: BNC connector (female)

This is a signal input terminal for phase-locking the 4287A test signal to an external
frequency reference signal. You can improve the accuracy of the 4287A test signal
frequency by inputting an external frequency reference signal to this terminal.
Accordingly, the 4287A test signal becomes automatically phase-locked to its reference
signal. If signal input is discontinued, the 4287A internal frequency reference signal is
automatically used.

8. Internal reference signal output terminal (Int Ref Out)

Connector type: BNC connector (female)
This is an internal reference signal output terminal for the 4287A.

If you connect between this output terminal and an external reference signal input terminal
of other equipment, you can use the external equipment by phase-locking with the 4287A
reference signal.

9. Mouse port (MOUSE)

This port is for connection of a PS/2 compatible mouse with a Mini-DIN connector. Use of
the mouse allows you to freely move the arrow cursor on the 4287A LCD display and to

*1. Unshielded Twisted Pair
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effectively perform a great variety of setups.

An USB mouse is not supported. Use of a mouse other than the specified one may lead to
operation error. Be sure to only use the mouse provided by Agilent Technologies.

When using a mouse connected to the 4287A, only click the left mouse button.
Consequently, expressions such as “click xxx using the mouse” used in this Manual mean
that you have to press the left mouse button.

10. Mini-DIN keyboard port (KYBD)

This port is for connection of a Mini-DIN type keyboard. Use of the keyboard ensures
effective entry of numerical values and character strings.

Use of a keyboard other than the specified one may lead to operation error. Be sure to only
use the keyboard provided by Agilent Technologies.

11. Serial number plate

This seal indicates the product serial number (manufacturing number).

12. Option plate

This seal indicates the options installed on the product.

13. Reserved ports (Reserved)

These ports are not available for use.
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Names and Functions of Display Areas on the LCD Display

The 4287A LCD display screens include the six types of displays (two measurement
displays and four setup displays) explained in Table 4-1.

Table 4-1 Types of 4287 A displays
Display type Function
Single-point measurement | Measurement is done at the specified single measurement point
display and the result is shown on this display.
Measurement
display List measurement display | All measurements are preset in the specified table according to
the sequence of the measurement point numbers and are listed
on the display.
Measurement point setup | A display for setting up measurement points. The required
display measurement points are set sequentially, starting from
measurement point number 1, by inputting measurement
conditions (measurement frequency, averaging factor and test
signal level). A maximum of 32 measurement points can be set
in each of the eight tables.
. Calibration kit setup A display for setting up the calibration kit definition (value) for
Setup display display the measurement point set up on the measurement point setup
display.
Compensation kit setup A display for setting up the compensation kit definition (value)
display for the measurement point set up on the measurement point
setup display.
Bin sorting setup display A display for setting up the conditions for bin sorting (sorting by
measurement result).

82 Chapter4



Function Overview
Names and Functions of Display Areas on the LCD Display

Figure 4-4 Switching of six 4287A displays
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Single point measurement display

The single point measurement display shown in Figure 4-5 appears when you press the

[Meas View] key once or twice.

Figure 4-5 Single point measurement display
6. Measurement frequency 9. Measurement signal current level monitor value
7. Oscillator level (Power) 10-|Me'<|zsurer_?ent slignal voltage
i level monitor value
8. Averaging factor 11. DC resistance measurement value
1. Title

~4287A RF LCR Meter

2. Measurement
display menu bar

3. Table number

4. Measurement
point number

5. BIN sort result

2] 19.44 Q

0z -84.39 deg

16. Measurement
parameter/value

Rs 1.901 @

X -19.35 Q

14. Date/Time
T

15.Instrument status
4287a0e84

1. Title

The user can enter his or her desired title to be displayed in this position.

2. Measurement display menu bar

This menu bar can be used to perform and execute the same operations as those performed
with the [Stml Select] key and [Prmtr] key on the front panel of the 4287A, the keys in the
instrument state block (INSTR STATE), and the softkeys shown in the right side of the
screen.

This menu bar can be operated according to any one of the following methods:

1 Click the menu name using the mouse connected to the 4287A and select the desired
function from the menu using the mouse.

[ Press the [Alt] key of the entry block (ENTRY)) on the front panel to activate the menu
bar and perform any of the following operations (or combined operations):

» Enter the menu name number using the numeric entry keys ([0] to [9]) to select the
desired function.

* Move the cursor on the menu using the arrow keys @@@@ of the

navigation block and press the key to select the desired function.
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Alternatively, you can turn the rotary knob @ instead of pressing the @@
keys and then press the rotary knob.

[d Activate the menu bar by pressing the [Alt] key of the keyboard connected to the
4287A and perform any of the following operations (or combined operations):

* Enter the menu name number using the numeric entry keys ([0] to [9]) of the
keyboard to select the desired function.

»  Move the cursor on the menu using the arrow keys ([T, [V1, [«] and [-]) of the
keyboard and then press the [Enter] key to select the desired function.

You can release the state by again pressing the menu bar that was activated by pressing the
[Alt] key on the front panel or keyboard.

For the measurement display menu bar, despite whether one point measurement display or
list measurement display is shown, the function (menu contents) does not change
(common).

3. Table number

Displays the currently selected table number. The 4287A has eight tables that each allow a
maximum of 32 measurement points to be set. Use the “Measurement point setup display”
on page 91 to set the measurement point conditions (measurement frequency, averaging
factor, oscillator level for the measurement point number) for each table.

To directly call up the table number selection softkey menu, use the mouse to click in the
table number area.

4. Measurement point number

Displays the currently selected measurement point number. Use the “Measurement point
setup display” on page 91 to set the measurement point conditions (measurement
frequency, averaging factor, oscillator level for the measurement point number) for each
table.

To directly call up the measurement point number selection softkey menu, use the mouse
to click in the measurement point number area.

5. BIN sort result

When the BIN sort function is turned ON, the sorting result (BIN number) based on the
measurement results is displayed at this position. For the BIN sort function, see Chapter 8,
“Sorting According to Measurement Results,” on page 171.
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6. Measurement frequency

Indicates the measurement frequency of the currently selected measurement point. The
conditions (measurement frequency of measurement point, averaging factor, oscillator
level for the measurement point number) for the measurement points of each table are set
in “Measurement point setup display” on page 91.
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To directly call up the FREQUENCY softkey menu, click in the measurement frequency
area with the mouse. You can use this softkey menu to select the measurement point by the
measurement frequency instead of the measurement point number.

7. Oscillator level (power)

Displays the oscillator level of the currently selected measurement point. Use the
“Measurement point setup display” on page 91 to set the measurement point conditions
(measurement frequency, averaging factor, oscillator level for the measurement point
number) for each table.

To directly call up the POWER softkey menu, click in the oscillator level area with the
mouse. You can use this softkey menu to select the measurement point by the oscillator
level instead of the measurement point number.

8. Averaging factor

Displays the measurement averaging factor of the currently selected measurement point.
Use the “Measurement point setup display” on page 91 to set the measurement point
conditions (measurement frequency, averaging factor, oscillator level for the measurement
point number) for each table.

To directly call up the AVERAGE softkey menu, click in the averaging factor area with the
mouse. You can use this softkey menu to select the measurement point by the averaging
factor instead of the measurement point number.

9. Test signal current level monitor value

Displays the monitor value for the current level applied to the DUT in the present
measurement.

10. Test signal voltage level monitor value

Displays the monitor value for the voltage level applied to the DUT in the present
measurement.

11. DC resistance (Rdc) measurement value

When the DC resistance (Rdc) measurement function is ON, this measurement result is
indicated here.

A limit for making “pass or fail” judgment can be set for the DC resistance (Rdc)
measurement result, and this can be used for checking the contact condition of the
measurement electrodes and the DUT in the case of impedance measurement.

Because the 4287A's DC resistance (Rdc) measurement function utilizes a two-terminal
method, it is unsuitable for low resistance measurement.

12. Softkey menu name

Displays the generic softkey menu name for a set of the softkeys described in “13.
Softkeys” area.
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13. Softkeys

The softkeys are shown here. To operate the softkeys, first press the [Stml Select] key or

the [Prmtr] key described in “5. Measurement block (MEASUREMENT)” on page 75, or
the keys described in “6. Instrument state block (INSTR STATE)” on page 76 to call up the
desired softkey menu. Then select the desired softkey using any of the following methods:

[ Turn the rotary knob @ on the front panel clockwise or counterclockwise to

vertically move the selection cursor over the softkey label. Then press the rotary knob
to select the softkey.

[ Press the @@ keys on the front panel to vertically move the selection cursor
over the softkey label. Then press to select the softkey.

4 Click the softkey label with the mouse connected to the 4287A.

[ Press the arrow keys ([T] and [{]) of the keyboard connected to the 4287A to vertically
move the selection cursor over the softkey label. Then press the [ENTER] key to select
the softkey.

14. Date/time

Displays the current date and time. For details on how to set the date and time (including

turning the indication on or off), see “Initial Registration of 4287A” on page 40.

15. Equipment status

Displays the status of crucial operating conditions of the 4287A.

Display Definition

UnCal (red display) Calibration not executed.

Cor (blue display) Calibration executed.

Cmp (blue display) Compensation executed.

Del (blue display) Fixture compensation (electrical length and delay time

compensation) has been set (a value other than 0 has been
set for the electrical length of the fixture).

Int (blue display) The trigger mode is internal trigger mode (free run). The
4287A itself executes the trigger continuously.

Man (blue display) The trigger mode is manual trigger mode. Trigger is
executed when the [Trigger] key on the front panel is
pressed.

Ext (blue display) The trigger mode is external trigger mode. Trigger is

executed by a signal sent through the external trigger input
terminal or the handle interface.

Bus (blue display) The trigger mode is bus trigger mode. Trigger is executed
via GPIB or LAN.
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Display

Definition

ExtRef (blue display)

The external frequency reference signal is input as
described in “7. External reference signal input terminal
(Ext RefIn, 10 MHz 0 dBm)” on page 80, and the 4287A
test signal is phase-locked to that reference signal.

Comptr (blue display)

Comparator (BIN sort) turned on.

Svc (blue display)

The 4287A is in service mode. The service mode is used
for self-diagnosis and repair of the 4287A. This means that
you cannot obtain a measurement guaranteed by the
specifications. If this indicator is lit during normal use, the
instrument may be malfunctioning.

Ovld (red display)

NOTE

An overload has occurred in the measurement circuit, and
the measurement value is not correct. This indicator lights
up when the DUT is attached to or detached from the
measurement terminals during measurement.

16. Measurement parameter/measurement value

Displays the measurement parameter/measurement value. The 4287A displays a maximum
of four measurement values for measurement parameters at one time.

The four measurement parameters shown on the single point measurement display are
called “measurement parameter 1,” “measurement parameter 2,” “measurement parameter
3,” and “measurement parameter 4” in that order from the top of the display area.

You can directly call up the measurement parameter selection softkey menu by clicking in
the measurement parameter area with the mouse. The measurement parameter need not be
preset on the measurement point setup display; you can change it freely on the

measurement display.
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Figure 4-6
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List measurement display

The point measurement display shown in Figure 4-6 appears when you press the [Meas
View] key once or twice.

List measurement display

1. Measurement
point number \

2. Label 1 3. Label 2 4. Label 3 5. Label 4

4287A KF LCR Meter

6. Vertical scroll bar

1Z1[2] 0z [deyg]
580.9 m 158.1
T51.4 m -93.23
950.0 m 56.11
1.043 B 1
331.1m 67.98
289.2 m 29.48
1.746 -76.25
641.5 m 51.39

TITLE MENU

=
mmumuhumia

T16.0 m E LATE & TIME
607.6 m - [OFF]

B e
ko

ERINT MENU

4287a0e086

1. Measurement point number

This is the number of the measurement point set in the measurement point setup display.
The displayed values of measurement frequency (FREQ), oscillator level (POWER),
averaging factor (AVGQG), test signal current monitor value (I-mon), and test signal voltage
monitor value (V-mon) shown in the upper area of the display are for the selected
(highlighted) measurement point number.

2 to 5. Labels 1 to 4

You can select one parameter for each of the four labels from among the following and
display the parameter’s value in the corresponding column.

*  Measurement parameter 1 (the top measurement parameter shown in the “Single point
measurement display” on page 84),

* Measurement parameter 2 (the second measurement parameter shown in the “Single
point measurement display” on page 84),

* Measurement parameter 3 (the third measurement parameter shown in the “Single
point measurement display” on page 84),

* Measurement parameter 4 (the bottom measurement parameter shown on the “Single
point measurement display” on page 84).

+ Test signal voltage monitor value (V-mon)
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» Test signal current monitor value (I-mon)
* Measurement frequency (FREQ)

* Averaging factor (AVG)

* Test signal level (POWER)

* DC resistance measurement value (Rdc)

6. Vertical scroll bar

You can scroll the table showing the parameters of each measurement point by moving the
scroll bar’s thumb vertically while keeping the mouse button left-clicked and then
releasing it at the desired location. You can also scroll the table by clicking the scroll
arrows (A, V) at the ends of the scroll bar or by clicking in the areas in the scroll bar above
or below the thumb to move the displayed area one frame up or down, respectively.

NOTE The same operation applies to the vertical and horizontal scroll bars of the other display
screens described in this chapter.
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Measurement point setup display

When no dialog box is shown, the measurement point setup display (Figure 4-7) can be
displayed by pressing the [Setup View] key the required number of times.

Figure 4-7 Measurement point setup display
8. Measurement 4. Measurement 5. Averaging factor 6. Oscillator level
point number frequency
: 42874 RF LCR Meter
1'n§§,t1tpbilrsplay T—1Fils ! Edit 3.View 4.Table , , !
AL KIT| cOMPEN KIT | comParaToR| / /
2 Measurement Frequeru:y/ Average Power 7 IdEm ;l;-
point setup tab £ L0000 MHz 1 0.00 dBm ™~7. Oscillator level

i 10.000 MHz 1 0.00 dEm setup unit

3 100.00 MHz 1 0.00 dEm
IEN 1.0000 GHz 1 0.00 dBm
| 5 |
| 6 |
7]
[@]
IEN
| 10 | -
[ 11 |
|12 |
|13 |
| 14|
| 15 |
| 16 |
|17 |
| 18 |
[19 | x

|zJaJ4JﬁJﬁJ?Jﬂm
7 <
8. Measurement point table selection button 9. Setup display exit button
4287a0e087

1. Setup display menu bar

The following menus are available on the menu bar of the setup display (the menu bar is
shared by all four setup displays).

1. File Used for saving items in the setup table into the 4287A ~
mass storage and for printing. -

c

2. Edit Used for editing the items in the setup table. .8,
=

3. View Used for setting the display area of setup table. g
<

4. Table Used for selecting the table number. 3
=

=

NOTE The menu bar operation is the same as that described in “2. Measurement display menu

bar” on page 84.

The menu items under each menu remain the same for all setup displays. However,
depending on the display, there are some menu functions that cannot be selected; in this
case, the name of the menu item is dimmed.

2. Measurement point setup tab

When the “STIMULUS” tab is displayed in front of the other three tabs, the screen shows
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the measurement point setup display. If another setup display appears, click this tab with
the mouse to get the measurement point setup display. (The same operation can be done
with the “View” menu in the menu bar.)

3. Measurement point number

This number indicates the measurement point. Measurement is done in the order of these
measurement point numbers as described in “List measurement display” on page 89.
Measurement is enabled at the measurement point when the measurement conditions
(measurement frequency, averaging factor, oscillator level) are entered.

Measurement points must be set up sequentially starting from point 1.

4. Measurement frequency

Enter the measurement frequency for each measurement point.

5. Averaging factor

Enter the averaging factor for each measurement point.

6. Test signal level

Enter the test signal level for each measurement point.

7. Oscillator level setup unit

Select the unit used for setting as described in “6. Test signal level”. You can select one of
the following oscillator level setup units for each table: dBm, V (volt) or A (ampere).

8. Measurement point table selection buttons

Click one of these eight buttons with the mouse to display the contents of the
corresponding measurement point table. (The same operation can be done with the “Table”
menu in the menu bar.) The currently selected measurement point table is highlighted.

9. Setup display exit button

Click this button with the mouse to close the setup display and return to the measurement
display.

The “8. Measurement point table selection buttons” and “9. Setup display exit button”
displayed at the bottom of the setup display are together referred to as the “tool bar,” which
can be toggled between displayed and hidden states with the “ToolBar” menu item in the
menu bar’s “View” menu.
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Calibration kit setup display

When no dialog box is shown, the calibration kit setup display (Figure 4-8) can be
displayed by pressing the [Setup View] key the required number of times.

Figure 4-8 Calibration kit setup display
1. Calibration kit setup tab 9. DC standard value 8. Offset delay
4287A RF LCR Meter
2B 3Wiew 4.Table
5 Calibration kit STIMULU COMPEN KIT | CORMPARATOR | {
selection \;FaIKH R_DC 7/ Offset Delay
F Fixed Model Load-R [ s0[a =| | Load [ o[ =] /7' Cireuit model
Open Short Load IRS*LS =

Ho Freg [ [ c R [ L RBs | Ls

1 | 1.00 mz|| 0.00 5 0.00 F 0.00 0 0.00 H 50.0 0 0.00 H

2 | 10.0 Muz|| 0.00 5 0.00 F 0.00 0 0.00 H 50.0 0 0.00 H

3 | 100 muz || 0.00 5 0.00 F 0.00 0 0.00 H 50.0 0 0.00 H ||
4 | 1.00 gHz|| 0.00 5 0.00 F 0.00 0 0.00 H 50.0 0 0.00 H

5

[

7

8

]

10

11

B 2 | Y . a | s\ 6 | 71 . 8
3. Measurement point / \
number/measurement frequency 4. Open standard value 5. Short standard value 6. Load standard value

4287a0e085

1. Calibration kit setup tab

When the “CAL KIT” tab is displayed in front of the other three tabs, the screen shows the
calibration kit setup display. If another setup display appears, click this tab with the mouse
to get the calibration kit setup display. (The same operation can be done with the “View”
menu in the menu bar.)

2. Calibration kit selection

You can choose whether to use the values predetermined for the 7-mm calibration kit
(7-mm standard) or user-defined values as a calibration kit definition. To use the Agilent
Technologies 16195B 7-mm calibration kit, select “7 mm Standard.”
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Before selecting ““7 mm Standard,” all calibration kit values should have been entered; the
user is not allowed to change the definition.

If you select “User Defined,” you can freely enter the values for the calibration kit
definition. If you check (V) “Fixed Model,” enter the definition for measurement point
number 1, which is then automatically applied to the other measurement point numbers.

3. Measurement point number/measurement frequency

Displays the measurement points (measurement point number and measurement
frequency) in the selected measurement point table.
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4. Open standard value

Enter the open standard value.

5. Short standard value

Enter the short standard value.

6. Load standard value

Enter the load standard value.

7. Circuit model

Select one of the three circuit models (Rs-Ls, Ls-Q, or Cp-D) for the load parameter.

8. Offset delay

Depending on the calibration kit used, offset delay may have to be set. In this case, enter
the offset delay values for open standard, short standard, and load standard.

9. DC standard value

Enter the calibration kit definition for 4287A DC resistance (Rdc) measurement.
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Compensation kit setup display

When no dialog box is shown, the compensation kit setup display (Figure 4-9) can be
displayed by pressing the [Setup View] key the required number of times.

Figure 4-9 Compensation kit setup display

1. Compensation kit setup tab i 5. Open standard value
4. Measurement point

number/measurement frequency 6. Short standard value

4287A RF LCR Meter

2. Compensation kit 1File 2Edit 3.view 4.Table

selection \ STIMULUS | CAL KIT ¥ comparaToR|  / /
\;Cumpen Kit Open Short =
¢ Default 4 L L | £ = | L
1| 1.00mz|| o0.00 s 0.00 F 0.00 0 0.00 K
& User Defined 2 | 10.0 miz|| 0.00 s 0.00 F 0.00 0 0.00 H
7 Fixed Model 3 | 100mHz || o.00 s 0.00 F 0.00 0 0.00 K
4 | 1.00 ghz]|| o0.00 s 0.00 F 0.00 0 0.00 K
~R_DC 2
6
Open-G =
| of s z|||'s
9
Short- R T —
— |
I 12
pd 13
3. DC standard value 14
15
16
17
18 _LI
—_—

2 s a5 |6 | 7 | 8 NEIE

4287a0e088

1. Compensation kit setup tab

When the “COMPEN KIT” tab is displayed in front of the other three tabs, the screen
shows the compensation kit setup display. If another setup display appears, click this tab
with the mouse to get the compensation kit setup display. (The same operation can be done
with the “View” menu in the menu bar.)

2. Compensation Kit selection

You can choose whether to use the values predetermined for the 7-mm compensation kit
(default) or user-defined values as a compensation kit definition.

Before selecting “Default,” all compensation kit values should have been entered; the user
is not allowed to change the definition.
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If you select “User Defined,” you can freely enter the values for the compensation kit
definition. If you check (V) “Fixed Model,” enter the definition for measurement point
number 1, which is then automatically applied to the other measurement point numbers.

3. Measurement point number/measurement frequency

Displays the measurement point (measurement point number and measurement frequency)
in the selected measurement point table.
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4. Open standard value

Enter the open standard value.

5. Short standard value

Enter the short standard value.

6. DC standard value

Enter the compensation kit definition for 4287A DC resistance (Rdc) measurement.
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Bin sorting setup display

When no dialog box is shown, the BIN sorting setup display (Figure 4-10) can be displayed
by pressing the [Setup View] key the required number of times.

Figure 4-10 Bin sorting setup display
1. BIN sorting setup tab
2. Table number 4287A RF LCR Meter
1File 2ZEdit 3.View 4.Tahle
STIMULUS | CAL KIT | COMPEN KIT
3.DC resista_nc_e (Rdc) upper Tablel Conditionl Condition?
and lower limit values I Racrest: Stimulus { 3} 100.00 MHz { 3} 100.00 MH=z
UP 10.00 ki | Parameter Ls 1]
LO 0.000 0 Mode PCHT ABS
Hominal AOTE0 i | e
BIN 1 UpperLimit 1.0 & 1.000 €
0OH LowerLimit -1.0 % 100.0
Injfout In In b
BIH 2 UpperLimit 2.0 % 1.000 &
oH LowerLimit -2.0 % 100.0
Injout In In 6. OUT OF GOOD
BIN 3 UpperLimit 2.0 % 100.0 // BINS line
oH LowerLimit -2.0 % -1.000 & '
~ fwew | W w7
BIH 4 UpperLimit
OFF LowerLimit
InfOut
BIH 5 UpperLimit
OFF [roverLimit
i =
J/ | N\ o
2 .3 ..Aa | .5 | 6 | N_[ B EXIT
4.BIN number, BIN ON/OFF 5. Sorting conditions

4287a0e089

1. Comparator (bin sorting) setup tab

When the “COMPARATOR” tab is displayed in front of the other three tabs, the screen
shows the bin sorting setup display. If another setup display appears, click this tab with the
mouse to get the bin sorting setup display. (The same operation can be done with the
“View” menu in the menu bar.)

2. Table number

Displays the currently selected table number.

3. DC resistance (Rdc) upper and lower limit values
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You can set the upper and lower limit values for the DC resistance (Rdc) measurement
result.

4. BIN number, BIN ON/OFF

Use this button to set the bin number and On/Off state. You can set the conditions for
sorting parts into a maximum of 13 bins. If you turn off a bin, the bin is regarded as
non-existent.
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5. Sorting conditions

This area is used to set the sorting conditions for each bin. Four sorting conditions are
applied to each bin, and the components that meet all four of a bin’s conditions are sorted
into that bin.

The columns for only two sorting conditions are visible at one time in the bin sorting setup
display. To check the columns for the two hidden sorting conditions, use the horizontal
scroll bar or move the cursor until they appear.

6. OUT OF GOOD BINS line

This line can be placed at the desired BIN boundary. To position this line, choose the Bin
number (indicating the last Good Bin) from the “Out of Good Bins” sub-menu under the
tool bar’s “Edit” menu. Components sorted into BINs below this line are judged as OUT
OF GOOD BINS. The OUT OF GOOD BINS judgment result can be confirmed when the
display color of the item “5. BIN sort result” on page 85 (in the single point measurement
display, Figure 4-5) changes to red. This signal is also output to the handler interface.
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4287A Key Operation Overview

Table 4-2 shows the 4287A key operation list.

Table 4-2 4287A Kkey operation list
Front panel External device
. MEASURE- Keyboard Mouse
0 t Cal
peration @ (3= MENT/INSTR
(Rotary knob) | (Arrow keys) STATE/ENTRY
block keys
Direct switching (Disabled)"! (Disabled)”! | Press [Setup (Disabled)"! (Disabled)"!
between View] and [Meas
measurement/setup View]
displays
Direct calling up of (Disabled)"! (Disabled)"! Press [Stim (Disabled)"! | Click a button in
softkey top menu Select], [Prmtr], the measurement
[Cal/Compen], display when the
[Display], [Trig cursor becomes a
Mode], human hand icon
[Save/Recall] (Disabled if such a
and [System] button is not
keys available*l)
Menu bar (Disabled) (Disabled) Press [Alt] Press [Alt] Click on menu
selection/deselection hame
Upward moveme*nt of | Turn clockwise Press @ (Disabled)™ Press [1]74 Clicl: on selected
selected position 3 item™
Downward movement | Turn @ (Disabled)™ Press [4]74 Click on selected
o #3 terclock- Press . %5
of selected position countereloc item
wise
N
Leftward movement of (Disabled) (Disabled)*4 Press [(_]*4 Click on selected :
) Press @ itam D EI
selected position item S
o
Rightward movement of (Disabled) @ (Disabled)™ | Press [>]™ Click on selected g'
selected position*3 Press item™ e}
<
Entry of numerical value (Disabled) (Disabled) Press [1]-[9][0] Press [1]-[9][0] (Disabled) g
[1and[] [1and[] g
Character entry (Disabled) Click on (Disabled) Press [A] - [2], Click on character
character in other in character entry
character entry non-numerical window
window characters

Chapter 4 929



Function Overview
4287A Key Operation Overview

Table 4-2 4287A key operation list
Front panel External device
. < MEASURE- Keyboard Mouse
Operation @ (L MENT/INSTR
(Rotary knob) | (Arrow keys) STATE/ENTRY
block keys
Change of unit Turn clockwise | p oo @ @ Press [TI[4] Click on unit in
or drop down list"
counterclock- Press [G/n][M/u]
wise [k/m] and [x1]
(also performs
Execution of entry and | Press execution of Press [Enter] (Selection is

selection

Press

entry)

executed by
clicking on selected
item)

*1. If you have selected the menu bar with the [Alt] key, then you can execute this function from a menu.

*2. After selection, you can use the arrow keys to change the selected menu and menu item and the rotary knob to
change the selected menu item.

*3. The selected position refers to the highlighted menu name and cell on the display. Subsequent entry or selection
will apply to that position.

*4. In the menu bar, however, you can select the menu by pressing the key for the initial number (alphanumeric) of
the menu name heading. The same operation can be done for the numbered menu items within each menu.

*5. Normally, the function is executed simultaneously with the movement to the selected position (you need not press

the or other key).
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Setting Measurement Conditions

This chapter describes how to set the measurement conditions, including measurement
frequency and averaging, of the Agilent 4287A RF LCR Meter.

The installation of the 4287A must be completed before measurements can be taken. If the
installation has not been completed, do this by referring to Chapter 2, “Installation Guide,”
on page 17.
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Setting Measurement Conditions
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How to Preset the 4287A

To return to the initialized state, called the “preset state,” press the [Preset] key at the
lower-right corner of the entry block.

NOTE To ensure correct setting, it is best to preset the 4287A before you start a new setting.
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Figure 5-1

Step 1.

NOTE

Setting Measurement Conditions
How to Set the Measurement Point

How to Set the Measurement Point

Unlike measuring instruments that allow constant changing of frequency and oscillator
levels during measurement, the 4287A requires that all measurement points for subsequent
measurements be set before measurement starts. The measurement point is set on the
measurement point setup display.

How to bring up the measurement point setup display
You can bring up the measurement point setup display by following this step:
Press the [Setup View] key until the measurement point setup display appears.

Measurement point setup display

4287A RF LCR Meter

1File 2Edit 2View 4.Table

CAL KIT | COMPEN KIT | COMPARATOR |
Ho. Fregquency Average Power IdBm j;
1 1.0000 HMH=z 1 -13.0 dBm
(2]
3|
4|
5 |
6 |
7]
8 |
[ o |
[ 10| |
(11 |
(12|
(13|
(14|
15 |
16 |
17|
(18 |
[19] -

B 2 3 | oA s | 6 7 | 3 =GN

When you display the measurement point setup display from the setup state for the first
time, preset data has already been input for measurement point number 1 of each table (1 to
8), i.e., frequency of 1 MHz, averaging factor of 1, and oscillator level of -13.0 dBm.

When a dialog box (window for making settings) is shown, the setup display is not
switched even if the [Setup View] key is pressed. In this case, press the [Cancel] key on
the front panel to close the dialog box before pressing the [Setup View] key.
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Figure 5-2

Step 1.

NOTE

Setting Measurement Conditions
How to Set the Measurement Point

How to specify table number for setup

The 4287A has eight tables that allow a maximum of 32 measurement points to be set. To
set the measurement point (or to set the calibration kit, compensation kit, or BIN sort), first
specify the table number by following the step below.

For how to “select the menu from the menu bar” as described in this procedure, see “2.
Measurement display menu bar” on page 84.

Select the 4. Table menu from the menu bar at the top of the screen and then select the
desired table number from the menu (Table 1 to Table 8) (Figure 5-2).

Selecting the measurement table from the menu bar

4287A RF LCR Meter
i it 3.\iew | 4.Table

CALKIT ¥ Tablel ] BIN

Tahle 2 —
Ho. Fregqu Table 2
1 1.000 Table 4

Table &

R Tahle 7
" Tahle 2

[7] S

4287aoj091

Instead of using the menu bar, the measurement point table can also be selected by using
the mouse to click on the buttons at the bottom of the screen described in “8. Measurement
point table selection buttons” on page 92.
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How to add measurement points

The measurement point number 1 of each table (1 to 8) has data consisting of a frequency
of 1 MHz, averaging factor of 1, and oscillator level of -13.0 dBm as a preset state.

To add new measurement points to those already entered in the specified table, perform the
following steps.

Step 1. Use the mouse to select the cell one level below the already entered frequency cell (a
selected cell is called an active cell; it is enclosed in a thick-bordered box indicating that
the cell is selected for data entry (Figure 5-3)).

Figure 5-3 Selection of frequency cell for new measurement point to be added

4287A RF LCR Meter

1File 2Edit 2View 4.Table

STIMULUS | CAL KIT | COMPEN KIT | COMPARATOR |
Ho. Fregquency Average Power IdBm j;
1 1.0000 MHz 1 -13.0 dBm
2
3
2|
[ 5 |
[ 6 |
7 |
[ 8 |
[ 9 |
(10 | L
(11 |
(12 |
(13 |
[1a |
(15 |
[ 16 |
(17 |
18 |
[19 ] <

B 2 3 | oA s | 6 7 | 3 =GN

NOTE Selectable cells are displayed more brightly than other cells.

Step 2. Press the numeric entry keys ([0] to [9] and [.]) and a unit key ([G/n], [M/u], [k/m] or [x1])
in the entry block sequentially to enter the frequency of the measurement point to be added.

To enter 2 MHz, for example, press [2] (Figure 5-4) and [M/u] sequentially.
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Figure 5-4

Setting Measurement Conditions
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Addition of measurement frequency
42874 RF LCR Meter

1File 2Edit 2Miew 4.Table

NOTE

STIMULUS | CAL KIT | COMPEN KIT | COMPARATOR |

Ho. Fregquency Average Power IdBm j;

1 1.0000 MH=z 1 -13.0 dBm

-] 2o 1

[a]

| 5 |

[ ]

7|

[®]

| 9 |

| 10 | I

|11 |

|12 |

|13 |

|14 |

|15 |

| 16 |

|17 |

|18 |

[19 ] i
2. a3 5 .6 . 7 | .=

4287a0j093

If you add frequency as a new measurement point, the same settings of the averaging factor
and oscillator level as those of the previous measurement point are automatically input.

If you press the [x1] key, key, or rotary knob (@) on the front panel or the [Enter]
key on the keyboard after entering the value without specifying the unit, the same unit as
that of the above cell is entered as the default value. To change the unit, perform any of the
following operations before pressing any of the above keys.

Press the @ or @ key in the navigation block on the front panel the required
number of times to change the unit.

Turn the rotary knob (@) in the navigation block on the front panel to the left or

right to change the unit.

Press the [T] or [{] key on the keyboard connected to the 4287A the required number of

times to change the unit.

Using the mouse connected to the 4287A, left-click the down-arrow ¥ to the right of
the unit indication, and then select the unit from the pull-down menu that appears.

Step 3. Repeat Steps 1 and 2 to add the required measurement points (Figure 5-5).
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Figure 5-5 Example of setting measurement points at intervals of 1 MHz, from 1 MHz to 10 MHz

1File 2.Edit 2.View 4Tahle

STIMULUS | CAL KIT | COMPEN KIT | COMPARATOR |

Ho. Fregquency Average Power IdBm j;
1 1.0000 MHz 1 ~13.0 dBm

2 | 2.0000 MHz 1 -13.0 dBm

& ] 3.0000 MHz 1 -13.0 dBm

| a | 4.0000 MHz 1 -13.0 dBm

[3 ] 5.0000 MHz 1 -13.0 dBm

6 | 6.0000 MHz 1 -13.0 dBm

@] 7.0000 MHz 1 -13.0 dBm

8 | 8.0000 MHz 1 -13.0 dBm

IEN 5.0000 MHz 1 -13.0 dBm

| 10 | 10.000 MHz 1 -13.0 dBm |
11

12

13 |

|14 |

15 |

|16 |

|17 |

|18 |

| 19 | =

2 .3 J..a [ & | "6 [ 7 | 8
4237a0j094
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Figure 5-6

Step 1.
Step 2.

Setting Measurement Conditions
How to Set the Measurement Point

How to change frequency of a set measurement point

Change the frequency of an already set measurement point by following these steps:

Use the mouse to select the frequency cell at the measurement point you want to change.

Enter a new frequency by pressing the numeric entry keys of the entry block ([0] to [9] and
[.]) and a unit key ([G/n], [M/u], [k/m], or [x1]) sequentially.

To enter 5.5 MHz, for example, press [5], [.] and [5] (Figure 5-6) and then [M/p].

How to change frequency of a set measurement point

4287A RF LCR Meter

1File Z.Edit 2.View 4.Tahble

STIMULUS | CAL KIT | COMPEN KIT | COMPARATOR |

Ho. Frequency Average Power IdBm j;
1 1.0000 MHz 1 ~13.0 dBm

2 | 2.0000 MHz 1 -13.0 dBm

[&] 3.0000 MHz 1 -13.0 dBm

[ a | 4.0000 MHz 1 -13.0 dBm
5 B3 1 -13.0 dBm
6 ! .,..,f.f‘ IT{QZ jg“ 1 -13.0 dBm

2] 7.0000 MHz 1 -13.0 dBm

8 | §.0000 MHz 1 -13.0 dBm

o | 9.0000 MHz 1 -13.0 dBm

| 10 | 10.000 MHz 1 -13.0 dBm |

|11 |

12 |

|13 |

1 |

|15 |

16 |

|17 |

18 |

| 19 | -

2 | 3 ] 5 | |8
428720j095
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Setting Measurement Conditions
How to Set the Measurement Point

How to change averaging factor
Change the averaging factor of an already set measurement point by following these steps:

Step 1. Use the mouse to select the averaging factor cell at the measurement point you want to
change.

Step 2. Enter a new averaging factor by pressing the numeric entry keys of the entry block ([0] to
[9]) and [x1]) sequentially.

To set the averaging factor to “10,” for example, press [1] and [0] (Figure 5-7)and then [x1].

Figure 5-7 How to change the averaging factor

4287A RF LCR Me

1File zEdit 3. =

STIMULUS | CAL KIT| COMPEN KIT | COMPARATOR
Ho. Fregquency Average Power IdBm j;
1 1.0000 MHz 1 -13.0 dBm
2 2.0000 MHz 1 -13.0 dBm
3 3.0000 MHz 1 -13.0 dBm
4 4.0000 MHz 1 -13.0 dBm
5 5.5000 MHz lq:E” -13.0 dBm
S & T
6 6.0000 MHz = -13.0 dBm
7 7.0000 MHz 1 -13.0 dBm
& §.0000 MHz 1 -13.0 dBm
9 9.0000 MHz 1 -13.0 dBm
10 10.000 MHz 1 -13.0 dBm -
11
12
13
14
15
16
17
18
19 T

4287a0j096
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Figure 5-8

Step 1.

Step 2.

Setting Measurement Conditions
How to Set the Measurement Point

How to change oscillator level

Change the oscillator level of an already set measurement point by following these steps:

Use the mouse to select the oscillator level cell at the measurement point you want to

change.

Enter a new oscillator level by pressing the numeric entry keys of the entry block ([0] to

[9], [-] and [.] and [x1] sequentially.

To set the oscillator level to -10 dBm, for example, press [-], [1] and [0] (Figure 5-8) and

then [x1].

How to change oscillator level
4287A RF LCR Meter

1File 2Edit 2View 4.Tablke

STIMULUS | CAL KIT| COMPEN KIT | COMPARATOR
Ho. Fregquency Average Power IdBm j;
1 1.0000 MHz 1 -13.0 dBm
2 | 2.0000 MHz 1 -13.0 dBm
& ] 3.0000 MHz 1 -13.0 dBm
4| 4.0000 MHz 1 -13.0 dBm
5 5.5000 MHz 10 — B3
e 6.0000 MHz 1 “:q..l.,.mjgﬂ
@] 7.0000 MHz 1 -13.0 dBm
8 | 8.0000 MHz 1 -13.0 dBm
IEN 9.0000 MHz 1 -13.0 dBm
| 10 | 10.000 MHz 1 -13.0 dBm |
11 |
|12 |
13 |
|14 |
| 15 |
| 16 |
17 |
18 |
| 19 | -
2.3 a5 8
428720j097
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Setting Measurement Conditions
How to Set the Measurement Point

How to change oscillator level setup unit
Change the oscillator level setup unit by following these steps:

Step 1. Click the mouse in the “Power” column heading to display the menu of the drop-down list
box.

NOTE The drop-down list box menu can also be displayed by using the mouse to click the
down-arrow V¥ to the right of the Power cell.

Step 2. Click on a new unit name from the drop-down list box menu (Figure 5-9).

Figure 5-9 How to change oscillator level setup unit

4287A RF LCR Meter

1File Z2Edit 2Wiew 4.Table

STIMULUS | CAL KIT | COMPEN KIT | COMPARATOR |

Ho. Fregquency Average Power dBm j;
1 1.0000 MHz 1 -13.0 aBmdBm

|2 | 2.0000 MHz 1 -13.0 :

& ] 3.0000 MHz 1 -13.0

[ a | 4.0000 MHz 1 -13.0

5 | 5.5000 MHz 10 ~10.0

6 | 6.0000 MHz 1 -13.0

@] 7.0000 MHz 1 -13.0

8 | §.0000 MHz 1 -13.0

EN 5.0000 MHz 1 -13.0

| 10 | 10.000 MHz 1 -13.0

|11 |

12 |

13 |

14 |

| 15 |

| 16 |

17 |

18 |

| 19 | hd

D A T |

4287a0j098

As aresult, the signal level unit of each measurement point is converted to the selected unit
(Figure 5-10).
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Figure 5-10

NOTE

Setting Measurement Conditions
How to Set the Measurement Point

How to change signal level setup units from dBm to V

4287A RF LCR Meter

1.File Z2Edit IView 4.Table

STIMULUS | CAL KIT| COMPEN KIT | COMPARATOR |

Ho. Fregquency Average Power I\r’ j;
1 1.0000 MHz 1 100 mv

2 | 2.0000 MHz 1 100 mv

3 | 3.0000 Miz 1 100 m¥

| a | 4.0000 MHz 1 100 mv

[ ] 5.5000 MHz 10 141 mv

6 | 6.0000 MHz 1 100 mv

%] 7.0000 MHz 1 100 mv

8 | 8.0000 MHz 1 100 mv

o | 9.0000 MHz 1 100 mv

| 10| 10.000 Miz 1 100 mv |

|11 |

12 |

|13 |

12 |

|15 |

|16 |

17 |

|18 |

| 19 | =

2. 0.3 5 8

4287aoj098

The setting resolution of the oscillator level is always 0.1 dB regardless of the set unit.
Accordingly, if the oscillator level is entered in V (volt) or A (ampere) units, the set value
is automatically converted with 0.1 dB resolution based on the input value.

For example, if you have entered 50 mV as the oscillator voltage level, the value is
equivalent to - 19.030... [dBm] in dBm units and the 4287A stores the settings as - 19.0
dBm. Next, the value -19.0 dBm is converted to V units and the result is 50.178... [mV]. As

a result, the displayed value will be 50.2 mV.
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Setting up dc resistance (Rdc) measurement

Setting up dc resistance (R;.) measurement

Turning ON/OFF

Follow these steps to turn ON/OFF the R . measurement.

Press the [Prmtr] key on the front panel to display the Prmtrs softkey menu.

Press the RDC MEAS [ ] key on the softkey menu to toggle ON/OFF the R 3. measurement.

—
Step 1.
Step 2.

NOTE

NOTE
Step 1.
Step 2.
Step 3.

Softkey label R4, measurement
RDC MEAS [ON] ON
RDC MEAS [OFF] OFF

Turning ON/OFF offset cancel function

The offset cancel function is available with the firmware Rev.1.30 or greater.

The 4287 A provides the offset cancel function that eliminates offset measurement error
(the measured R, value when the measurement signal is not applied) during measurement

that occurs when dc current is superposed on the measurement cable used for
measurement.

When the offset cancel function is ON, the R 4. measurement is performed in 2 ways, that

is, with the measurement signal applied and not applied. After that, the measured value is
calculated based on the value obtained by subtracting the measured value when the signal
is not applied from the one when the signal is applied.

To use the offset cancel function, turn ON the offset cancel function before measuring
calibration/compensation data.

Follow these steps to turn ON/OFF the offset cancel function.
Press the [System] key on the front panel to display the System softkey menu.

Press the SERVICE MENU key on the softkey menu to display the SERVICE MENU
softkey menu.

Press the RDC OFS CANCEL [ ] key on the softkey menu to toggle ON/OFF the offset
cancel function.

Softkey label Offset cancel function
RDC OFS CANCEL [ON] ON
RDC OFS CANCEL [OFF] OFF

Chapter 5 13
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Setting Measurement Conditions
Setting up dc resistance (Rdc) measurement
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Calibration and Compensation

This chapter describes calibration and compensation functions of the Agilent 4287A.

Before starting calibration and compensation, set measurement conditions according to
Chapter 5, “Setting Measurement Conditions,” on page 101.
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Calibration and Compensation

Calibration and Compensation Functions

Calibration and Compensation Functions

The following describes the calibration and compensation functions of the Agilent
Technologies 4287A.

Types of calibration and compensation functions

The Agilent 4287 A has four calibration and compensation functions as shown in Table 6-1.

Table 6-1

Overview of Agilent 4287A RF LCR calibration and compensation functions

Type of calibration and
compensation functions

Procedures

Effect

Open/short/load calibration

Connect each of three standards
(open/short/load calibration
standards) to the desired reference
plane (terminal) and measure all of

the calibration data”!. This reference

plane is called a calibrated reference
plane.

Removes the error factors from the
measuring instrument through to the
calibration reference plane. To
perform calibration at the terminal
connected with the DUT, no other
calibrations or compensations are
necessary.

Low-loss capacitor
calibration

Connect a low-loss capacitor*2 to the
reference plane for calibration and
measure calibration data (immediately
after open/short/load calibration).
This is possible only when a 7-mm
terminal is used as a reference plane
for calibration.

Reduces measurement error of high Q
(low dissipation factor) at the
frequency band of 1 GHz or more
where reduction is difficult when
done only by open/short/load
calibration.

Compensation of port
extension

(Fixture selection)

Use numerical values to enter the
electrical length data from the
calibration reference plane subjected
to open/short/load calibration through
to the connection plane of the DUT.
Electrical length data for dedicated
test fixtures are already registered in
the 4287A, so you can set the required
electrical length by simply selecting
the model number of the test fixture to
be used.

Corrects additional errors resulting
from the phase shift occurring
between the calibration reference
plane and the connection plane of the
DUT. When the test head coaxial
terminal is used as a reference plane
for calibration, this additional
compensation must be performed.

Open/short compensation

To connect the DUT to the terminal
extended from the calibration
reference plane subjected to
open/short/load calibration, keep the
DUT connection terminal open and
measure the open compensation data.
Then, short out the terminal and
measure the short compensation

data.”!

Removes error factors from the
calibration reference plane to the
plane subjected to open/short
compensation. When the test head
coaxial terminal is used as a
calibration reference plane, this
additional compensation must be
performed.
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Calibration and Compensation

Calibration and Compensation Functions

*1. These calibration data can normally be used to measure DC resistance (Rdc). If required, a dedicated standard can
be prepared to perform a separate DC open/short/load calibration to obtain data for measuring DC resistance.
*2. Included in the “Agilent 16195B 7-mm calibration kit.”

Calibration reference plane and required calibration and
compensation

Actual measurement is performed with the desired combinations of calibration and
compensation functions given in Table 6-1 on page 116. Basically, either method A or B
shown in Table 6-2 is selected, depending on the position of the calibration reference plane.

Table 6-2

Calibration reference plane and required calibration and compensation

Calibration reference
plane

Required calibration and
compensation

Position and method

A. Coaxial terminal of test
head™!

Open/short/load calibration

For this calibration, connect a coaxial
compensation kit"? to the test head
coaxial terminal (used as a calibration
reference plane).

low-loss capacitor calibration (only
when high-accuracy high-Q
measurement or low dissipation factor
calibration is required at about 1 GHz
or more)

For this calibration, connect a low-loss

capacitor to the calibration reference

plane.*3

Port extension compensation
(fixture selection)

Enter the electrical length data from the
calibration reference plane through to
the sample connection plane into the

Agilent 4287A."4

Open/short compensation

For this compensation, keep the DUT
connection terminal open or shorted
out.

B. DUT connection
terminal

Open/short/load calibration

For this calibration, connect a working

standard”® to the DUT connection
terminal (used as a calibration reference

plane).

*1. Indicates the 3.5-mm terminal of the test head or one equipped with an adapter.
*2. Includes Agilent 16195B 7-mm calibration kit.
*3. Since the low-loss capacitor is designed as a 7-mm type capacitor, calibration is possible only when the calibration

reference plane uses a 7-mm connector.
*4. When you use a dedicated test fixture with a registered electrical length, you simply have to select the fixture

model number.

*5. A reference device valued at the same contour as the DUT. Option 004 (working standard set) or similar can be

used.

NOTE

No calibration or compensation other than open/short/load calibration is required when the

DUT connection terminal is used as a calibration reference plane (B in Table 6-2).

Chapter 6
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Calibration and Compensation
Calibration and Compensation Functions

Figure 6-1 and Figure 6-2 show the relationship between the calibration reference plane
used and the required calibration/compensation.

Figure 6-1 Calibration and compensation when test head coaxial terminal is used as calibration
reference plane

Test head  Sample
coaxial  connection
terminal terminal

Connector, cable
and test fixture
Cable

(also includes extension
by Option 020) Test head DUT

Agilent 4287A
(main unit)

Port +3
extension
ompensatig

<>

Open/short
compensation

Open/short/ *'
load calibration

Low loss capacitor|
calibration * 2

Calibration reference plane

*1. Use a coaxial calibration kit (e.g. Agilent 16195B).
*2. Use a 7-mm low loss capacitor included in the Agilent 16195B.
*3. Enter the electrical length data into the Agilent 4287A.

428720j014
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Figure 6-2

Calibration and Compensation
Calibration and Compensation Functions

Calibration when DUT connection terminal is used as calibration reference plane

DUT connection terminal

Connector,
Cable cable and test fixture
(also includes extension
] DUT
by Option 020) Test head
\

Agilent 4287A N

(main unit)

Open/shoﬂ/ﬂ
load calibration

Calibration reference plane

*1. Use a working standard (e.g. Agilent 4287A Option 004).

42872a0j013
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Figure 6-3

Calibration and Compensation

Calibration and Compensation Procedures Using Dedicated Test Fixture

Calibration and Compensation Procedures Using Dedicated

Test Fixture

The following describes the calibration and compensation procedures to measure the DUT
by connecting the Agilent 4287A test head to a dedicated test fixture (e.g. Agilent 16196A)
with a 3.5-mm-to-7-mm adapter and a test fixture stand, as illustrated in Figure 6-3.

Measuring a DUT with dedicated test fixture directly coupled to test head

B0 T

Agilent 4287A

Test head interface

DUT

Dedicated test fixture
(e.g. Agilent 16196A)

Test fixture stand
\L\ll ‘1’ 3.5-mm-to-7-mm adapter

Test head (with cable)

4287a0j012
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Table 6-3

Calibration and Compensation
Calibration and Compensation Procedures Using Dedicated Test Fixture

1. Test head coaxial terminal used as calibration reference plane
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The following describes the calibration and compensation procedure with a dedicated test
fixture when the test head coaxial terminal is used as a calibration reference plane. In this
case, the coaxial terminal serving as a calibration reference plane is generally a 7-mm
terminal connected by a 3.5-mm-to-7-mm adapter. The calibration and compensation

shown in Table 6-3 are carried out in the specified sequence.

pue uoneiqied ‘9

Calibration and compensation using test head coaxial terminal (7 mm) as a
calibration reference plane

Required calibration Position to be calibrated Standard used

Open/short/load calibration™! 7-mm test head terminal (used as A 7-mm calibration kit such as
calibration reference plane) 16195B

Low-loss capacitor calibration™? Calibration reference plane 7-mm low-loss capacitor included

with the 16195B

(fixture selection)

Port extension compensation (Input electrical length from Not used

calibration reference plane to DUT

. *
connection plane 3)

Open/short compensation™* DUT connection terminal for Not used (method depends on test

dedicated test fixture fixture to be used)

*1. Also performs DC open/short/load calibration if required.

*2. This calibration is performed only when high-accuracy high-Q measurement (low dissipation factor measure-
ment) is required at about 1 GHz or more.

*3. When you use a dedicated test fixture with registered electrical length, automatic entry is made by simply select-
ing the model number in the softkey menu.

*4., Also performs DC open/short compensation if required.

Step 1.

Step 2.

Step 3.

NOTE

Step 1.

1. How to define calibration and compensation kit and how to register electrical
length for port extension compensation

Check the definition of the calibration kit to be used according to “How to Define
Calibration Kit” on page 145 and change it if required.

Check the definition of the compensation kit to be used according to “How to Define
Compensation Kit” on page 147 and change it if required.

When using test fixtures other than 16191A, 16192A, 16193A, 16194A, 16196A, 16196B,
or 16196C, register the name and electrical length of the test fixture as described in
“Registering the Electrical Length of Unregistered Test Fixtures” on page 149.

2. How to select the measurement point table

To perform calibration or compensation data measurement for only one of the eight
measurement point tables, perform the following steps to select the table as the active table.

When performing calibration or compensation data measurement for all of the
measurement point tables, is not necessary to select the measurement point table.

Press the [Stml Select] key on the front panel to display the Stml Select softkey menu.
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Figure 6-4

Step 2.

Step 3.

Step 1.
Step 2.

NOTE

Calibration and Compensation
Calibration and Compensation Procedures Using Dedicated Test Fixture

Press the TABLE No. [ ] key in the softkey menu to display the TABLE No. [ ] softkey
menu.

In the softkey menu, press the key (TABLE 1 to TABLE 8) corresponding to the
measurement point table for which calibration and compensation data measurement should
be performed.

3. How to display the Calibration Dialog box
Press the [Cal/Compen] key on the front panel to display the Cal/Compen softkey menu.

Press the CAL DIALOG key in the softkey menu to display the Calibration Dialog box
(Figure 6-4).

Calibration Dialog box

Connect each standard and click the button.
—Calibration——————  ~DCS5TD[g]

Wwhen DC STD(s)
differs from STD(z)

DI HEER | (g
DESHDHTl 5
O A | 2y

iate: |

Close |
Calibration progress:

[ E do o:

Select Calibration T able

Thiz zetting clears
all calibration data.

' Active table only

& Calibrate all tables

r— Dptional [7rmm only]
Clear Calibration Drata | LOWALOSS El C

™ futo Fecal

The following points require attention when performing calibration data measurement.

*  When you start the calibration data measurement, a bar appears in the Calibration
progress indicator box of the dialog box to show how the measurement is progressing.
Upon completion of data measurement, a blue mark (@) appears to the right of the
executed calibration button.

e When the OPEN, SHORT, or LOAD button or the DC OPEN, DC SHORT, or DC
LOAD button is pressed, the value of the DC resistance (Rdc) measured as the
calibration data is shown in the lower-right area of the dialog box upon completion of
the respective measurement (Figure 6-5). Checking this indication at the time of
calibration data measurement makes it possible to determine that the standard is
properly attached.

e Maximum displaying value of the DC resistance is 100 kQ.
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Figure 6-5

Calibration and Compensation
Calibration and Compensation Procedures Using Dedicated Test Fixture

Displaying measured DC resistance value (at calibration data measurement)

Calibration Dialog

Connect each standard and click the button.
—Calibration———————  ~DCS5TD[g]

. . ‘wihen DC 5TD(z]
This setting clears differs from STD[s)

]
& all calibration data.
SHORT
_l i DC OPEN | &
 Active table only o c
_l DL EHIR] | &
C

& Calibrate all tables
[ (e (LA |

Select Calibration T able

— Optional [Fmm only]

Clear Calibration Datal LOWALO55 El C

Derel | DC resistance
I™ Auta Recall measurement value
Cloge |
Calibration progress: /
[ E de @ [100.00 ka

Step 1.

» To erase all calibration data after measurement is finished, press the Clear Calibration
Data button.

* To close the dialog box during calibration, press the Close button.

* After turning all of the connector nuts on the standard to secure them to the 7-mm
terminals, it is not necessary to turn the connector nut of the 7-mm terminal of the test
head to secure it.

4. How to select the table range for executing the calibration

Select the table range for executing the calibration by making the appropriate setting in the
Select Calibration Table area of the Calibration Dialog box window.

If you select Active table only, calibration will be executed only for the measurement
point table (active table) selected according to “How to select the measurement point table”
on page 115.

When you select Calibrate All Tables, calibration will be executed for all measurement

point tables.

5. How to measure open calibration data

With the test head mounted on the test fixture stand, turn the outer connector nut of the
7-mm connector clockwise as viewed from the top (Figure 6-6) until the connector sleeve
is fully extended.
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Calibration and Compensation
Calibration and Compensation Procedures Using Dedicated Test Fixture

Figure 6-6 How to extend the 7-mm connector sleeve

/ ‘/Sleeve

4287a0j039

Step 2. Firmly connect the open standard (0 S) to the 7-mm terminal on the test head by turning it
clockwise as viewed from the top (Figure 6-7).

Figure 6-7 How to connect open standard

\

iy

428720j040

Step 3. Click the OPEN button in the calibration window and measure the open calibration data.

Step 4. Turn the open standard counterclockwise as viewed from the top and remove it from the
7-mm terminal.

6. How to measure short calibration data

Step 1. Firmly connect the short standard (0 Q2) to the 7-mm terminal on the test head by turning it
clockwise as viewed from the top (Figure 6-8).
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Figure 6-8
Step 2.
Step 3.
Step 1.
Figure 6-9

Step 2.

Calibration and Compensation
Calibration and Compensation Procedures Using Dedicated Test Fixture

How to connect short standard

4287a0j041

Click the SHORT button in the calibration window and measure the short calibration data.

Turn the short standard counterclockwise viewed from the top and remove the short
standard from the 7-mm terminal.

7. How to measure load calibration data

Turn the connector nut outside the load standard (50 Q2) counterclockwise viewed from the
side where the connector is mounted and completely retract the internal connector sleeve
(Figure 6-9).

How to retract load standard connector sleeve

428720j042

Firmly connect the load standard to the 7-mm terminal on the test head by turning the
connector nut clockwise as viewed from the top (Figure 6-10).
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Figure 6-10

Step 3.
Step 4.

Step 1.

Step 2.

Step 3.
Step 4.

Step 5.
Step 6.

Step 7.

Step 1.

Calibration and Compensation
Calibration and Compensation Procedures Using Dedicated Test Fixture

How to connect load standard

428720j043

Click the LOAD button in the calibration window and measure the load calibration data.

Turn the connector nut outside the load standard counterclockwise as viewed from the top
and remove the load standard from the 7-mm terminal.

8. How to measure DC open/short/load calibration data

To use the dedicated open/short/load standard to measure DC resistance (Rdc), execute
additional DC open/short/load calibration as follows:

Connect the DC open standard to the 7-mm connector on the test head.

Click the DC OPEN button in the calibration window and measure the open calibration
data.

Remove the DC open standard and connect the DC short standard in its place.

Click the DC SHORT button in the calibration window and measure the short calibration
data.

Remove the DC short standard and connect the DC load standard in its place.

Click the DC LOAD button in the calibration window and measure the DC load calibration
data.

Remove the DC load standard from the 7-mm terminal.

9. How to measure low-loss capacitor calibration data

Firmly connect the low-loss capacitor to the 7-mm terminal on the test head by turning the
connector nut clockwise as viewed from the top (Figure 6-11).
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Calibration and Compensation
Calibration and Compensation Procedures Using Dedicated Test Fixture

Figure 6-11 How to connect low-loss capacitor
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Step 2. Click the LOW-LOSS C button in the calibration window and measure the low-loss
capacitor data.

Step 3. Turn the connector nut outside the low-loss capacitor counterclockwise as viewed from the
top and remove it from the 7-mm terminal.

10. Specifying creation of automatic setting file for when power is turned ON

The setting conditions of the 4287A, including calibration data and compensation data, can
be automatically stored for reuse in a file named “autorec.sta” in the internal nonvolatile
memory. To use this function, click the Auto Recall check box upon completion of
calibration so that the check mark (V) appears.

NOTE When the 4287A is turned ON, it searches the internal nonvolatile memory for a file called
“autorec.sta,” and if it is found, the setting conditions (including calibration and
compensation data) stored in the file are automatically recalled.

As described in “20. Specifying creation of automatic setting file for when power is turned
ON” on page 130, it is also possible to automatically store the setting conditions, including
the compensation data, in a file named “autorec.sta” upon completion of compensation.
When this is done, the calibration data executed immediately before compensation are
simultaneously saved. Accordingly, if both calibration and compensation are to be
executed, it is not necessary to click the Auto Recall check box at the time of calibration.

11. How to exit calibration

To exit calibration, click the Done button in the calibration window.

12. How to mount dedicated test fixture

Mount the dedicated test fixture on the 7-mm terminal of the test head. For the mounting
procedure, see the Operation Manual for the test fixture.

13. How to carry out port extension compensation (fixture selection)

Step 1. Press the Select Fixture key in the Cal/Compen softkey menu to display the SELECT
FIXTURE softkey menu.
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Calibration and Compensation Procedures Using Dedicated Test Fixture

Step 2. In the softkey menu, press the key corresponding to the model number (or a fixture name
registered by the user) of the test fixture to be used.

Softkey Test Fixture (Electrical Length)
16191A [14.0 mm] Agilent 16191A (14.0 mm)
16192A [11.0 mm] Agilent 16192A (11.0 mm)
16193A [14.0 mm] Agilent 16193A (14.0 mm)
16194A [50.0 mm] Agilent 16194A (50.0 mm)
16196A [26.2 mm] Agilent 16196A (26.2 mm)
16196B [26.9 mm] Agilent 16196B (26.9 mm)
16196C [27.1 mm] Agilent 16196C (27.1 mm)
USER"! (Fixture registered by user)

*1. Or fixture name registered according to “Registering the Electrical Length of Unregis-
tered Test Fixtures” on page 149.

14. How to display the compensation dialog box
Press the COMPEN DIALOG key in the softkey menu to display the Compensation Dialog
box (Figure 6-12).

Figure 6-12 Compensation Dialog box

Connect each standard and click the buttan.
wihen DC STD(s]

These seftings clear all it s
compenzation data,
: differs from STD[z]

Select Compensation Table
SHORT | & DEGFEN |
e

Optional Compensation

 Active table only

ST

& Calibrate al tables
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NOTE The following points require attention when performing compensation data measurement.

*  When you start the compensation data measurement, a bar appears in the
Compensation progress indicator box of the dialog box to show how the measurement
is progressing. Upon completion of data measurement, a blue mark (@) appears to the
right of the executed compensation button.

*  When the OPEN, SHORT, or LOAD button or the DC OPEN, DC SHORT, or DC LOAD
button is pressed, the value of the DC resistance (Rdc) measured as the compensation
data is shown in the lower-right area of the dialog box upon completion of the
respective measurement. Checking this indication at the time of compensation data
measurement makes it possible to determine that the standard is properly attached.
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» To erase all compensation data after measurement is finished, press the Clear
Compensation Data button.
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» To close the dialog box during compensation, press the Close button.

15. How to select the table range for executing the compensation

Select the table range for executing the compensation by making the appropriate setting in
the Select Compensation Table area of the Compensation Dialog box window.

If you select Active table only, compensation will only be executed for the measurement
point table (active table) selected in “2. How to select the measurement point table” on
page 121.

If you select Calibrate all tables, compensation will be executed for all measurement point
tables.

If you select Calibrate all tables (to execute compensation for all measurement point
tables) in the Compensation Dialog box, calibration data measurement will be performed
in accordance with the conditions set in “4. How to select the table range for executing the
calibration” on page 123.

16. How to confirm port extension compensation (fixture selection)

Check that the test fixture selected in “13. How to carry out port extension compensation
(fixture selection)” on page 127 is indicated in the Fixture Type box of the Compensation
Dialog box.

Instead of using the procedure of “13. How to carry out port extension compensation
(fixture selection)” on page 127, it is also possible to perform (or change) the setting of the
port extension compensation (fixture selection) in this Compensation Dialog box.

To perform (or change) the port extension compensation (fixture selection) setting, move
the cursor to the Fixture Type box and select the model number (or a fixture name
registered by the user) of the test fixture to be used. When using the mouse, click the
down-arrow V¥ to the right of the Fixture Type box to open a drop-down list box. Select
the model number (or a fixture name registered by the user) of the test fixture to be used
from the list by clicking the desired option.

Be sure to set the port extension compensation (fixture selection) before executing
measurement of open/short compensation data. If the fixture selection is changed after
measurement of open/short compensation data, the open/short compensation data are
automatically erased.

17. How to measure open compensation data
Follow these steps to measure the open compensation data.

Set the DUT connection terminal of the dedicated test fixture to the open state. For how to
set it to the open state, see the Operation Manual of the test fixture to be used.

Click the OPEN button in the compensation window and measure the open compensation
data.
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18. How to measure short compensation data
Follow these steps to measure the short compensation data.

Set the DUT connection terminal of the dedicated test fixture to the short state. For how to
set it to the short state, see the Operation Manual of the test fixture to be used.

Click the SHORT button in the compensation window and measure the short compensation
data.

19. How to measure DC open/short compensation data

Follow these steps to perform open/short compensation specifically for DC resistance
(Rdc) measurement:

Set the DUT connection terminal of the dedicated test fixture to the open state.

Click the DC OPEN button in the compensation window and measure the open
compensation data.

Set the DUT connection terminal of the test fixture to the short state.

Click the DC SHORT button in the compensation window and measure the short
compensation data.

20. Specifying creation of automatic setting file for when power is turned ON

The setting conditions of the 4287A, including calibration data and compensation data, can
be automatically stored for reuse in a file named “autorec.sta” in the internal nonvolatile
memory. To use this function, click the Auto Recall check box upon completion of
compensation so that the check mark (V) appears.

When the 4287A is turned ON, it searches the internal nonvolatile memory for a file called
“autorec.sta,” and if it is found, the setting conditions (including calibration and
compensation data) stored in the file are automatically recalled.

21. How to end compensation

Press the Done button in the Compensation Dialog box to end compensation and close the
dialog box.
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2. DUT connection terminal used as calibration reference plane

The following describes the calibration and compensation necessary for using the DUT
connection terminal of the dedicated test fixture as a calibration reference plane. As
indicated in Table 6-4, only execution of open/short/load calibration is required.

Table 6-4 Calibration compensation to use DUT connection terminal as calibration
reference plane
Required calibration Position to be calibrated Standard used
Open/short/load calibration”! DUT connection terminal of the Working standard "
dedicated test fixture (used as (open/short/load)
calibration reference plane)

*1. Perform DC open/short/load calibration as required.
*2. Use the Agilent 4287A option 004 (working standard set). Open calibration and short calibration can be made in

the open state or s

hort state specified by the fixture; it is not necessary to use a special standard that has the same

shape as the DUT.

NOTE

Step 1.
Step 2.

Step 3.

Step 1.
Step 2.

1. How to check and change calibration kit definition

Check the definition of the working standard to be used and change it as required by
following the steps in “How to Define Calibration Kit” on page 145.

2. How to select the measurement point table
To perform calibration data measurement for only one of the eight measurement point

tables, follow these steps to select the active table.

When performing calibration data measurement for all of the measurement point tables at
once, it is not necessary to select individual measurement point tables.

Press the [Stml Select] key on the front panel to display the Stml Select softkey menu.

Press the TABLE No. [ ] key in the softkey menu to display the TABLE No. [ ] softkey
menu.

In the softkey menu, press the key (TABLE 1 to TABLE 8) corresponding to the
measurement point table for which calibration data measurement should be performed.

3. How to display the Calibration Dialog box
Follow these steps to display the calibration window.
Press the [Cal/Compen] key on the front panel to display the Cal/Compen softkey menu.

Press the CAL DIALOG key in the softkey menu to display the Calibration Dialog box
(Figure 6-13).
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Figure 6-13
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The following points require attention when performing calibration data measurement.

*  When you start the calibration data measurement, a bar appears in the Calibration
progress indicator box of the dialog box to show how the measurement is progressing.
Upon completion of data measurement, a blue mark (@) appears to the right of the
executed calibration button.

When the OPEN, SHORT, or LOAD button or the DC OPEN, DC SHORT, or DC LOAD
button is pressed, the value of the DC resistance (Rdc) measured as the calibration data
is shown in the lower-right area of the dialog box upon completion of the respective
measurement. Checking this indication at the time of calibration data measurement
makes it possible to determine that the standard is properly attached.

* To erase all calibration data after measurement is finished, press the Clear Calibration
Data button.

* To close the dialog box during calibration, press the Close button.

* After turning all of the connector nuts on the standard to secure them to the 7-mm
terminals, it is not necessary to turn the connector nut of the 7-mm terminal of the test
head to secure it.

4. How to select the table range for executing the calibration

Select the table range for executing the calibration by making the appropriate setting in the
Select Calibration Table area of the Calibration Dialog box window.

If you select Active table only, calibration will only be executed for the measurement
point table (active table) selected in “2. How to select the measurement point table” on
page 131.

If you select Calibrate all tables, calibration will be executed for all measurement point
tables.

5. How to measure open calibration data
Measure the open calibration data as follows:

Connect the open standard to the DUT connection terminal of the test fixture.
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If you want to use the open state of the test fixture instead of connecting the open standard,
set the open state according to the Operation Manual of the test fixture.
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Click the OPEN button in the calibration window and measure the open calibration data.

6. How to measure short calibration data
Measure the short calibration data as follows:

Connect the short standard to the DUT connection terminal of the test fixture.

If you want to use the short state of the test fixture instead of connecting the short standard,
set the short state according to the Operation Manual of the test fixture.

Click the SHORT button in the calibration window and measure the short calibration data.

7. How to measure load calibration data
Measure the load calibration data as follows:
Connect the load standard to the DUT connection terminal of the test fixture.

Click the LOAD button in the calibration window and measure the load calibration data.

8. How to measure DC open/short/load calibration data

When you want to use the dedicated working standard to measure DC resistance (Rdc),
follow these steps to execute additional DC open/short/load calibration.

Connect the DC open standard to the DUT connection terminal of the test fixture.

Click the DC OPEN button in the calibration window and measure the DC open calibration
data.

Connect the DC short standard to the DUT connection terminal of the test fixture.

Click the DC SHORT button in the calibration window and measure the DC short
calibration data.

Connect the load standard to the DUT connection terminal of the test fixture.

Click the DC LOAD button in the calibration window and measure the DC load calibration
data.

9. Specifying creation of automatic setting file for when power is turned ON

The setting conditions of the 4287A, including calibration data and compensation data, can
be automatically stored for reuse in a file named “autorec.sta” in the internal nonvolatile
memory. To use this function, click the Auto Recall check box upon completion of
calibration so that the check mark (V) appears.

When the 4287A is turned ON, it searches the internal nonvolatile memory for a file called
“autorec.sta,” and if it is found, the setting conditions (including calibration and
compensation data) stored in the file are automatically recalled.
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10. How to end calibration

Press the Done button in the Calibration Dialog box to end calibration and close the dialog

box.
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The following describes the calibration and compensation procedure when the dedicated
test fixture is not used. In this case, the test head coaxial terminal is extended, and the DUT
is connected to the tip of the terminal. When you want to connect the Agilent 4287A to the
handler to perform Automatic sorting, follow the steps below.

1. Test head coaxial terminal used as calibration reference plane

Follow the calibration compensation steps shown in Table 6-5 when the test head coaxial
terminal is used as a calibration reference plane.

Table 6-5 Calibration and compensation using test head coaxial terminal as calibration
reference plane
Required calibration Position to be calibrated Standard used
Open/short/load calibration *l Test head coaxial terminal (used Open/short/load calibration 1.<it
as calibration reference plane) (e.g- 16195B for 7-mm terminal)
Low-loss capacitor calibration ™ Calibration reference plane 7-mm low-loss capacitor included

with the 16195B

(Fixture selection)

Port extension compensation (Input electrical length from Not used

calibration reference plane to DUT
connection plane)

Open/short compensation " DUT connection terminal Not used

*1. Perform DC open/short/load calibration as required.

*2. It is not always necessary to use a 7-mm terminal.

*3. This calibration is performed only when high-accuracy high-Q measurement (low dissipation factor measure-
ment) is required at about 1 GHz or more. It should be noted, however, that this can be performed only when the
7-mm terminal is used as a calibration reference plane since the 7-m low-loss capacitor is used.

*4. Also performs DC open/short compensation if required.

Step 1.

Step 2.

Step 3.

1. How to define calibration and compensation kit and how to register electrical
length for port extension compensation.

Check the definition of the calibration kit to be used according to“How to Define
Calibration Kit” on page 145 and change it if required.

Check the definition of the compensation kit to be used according to “How to Define
Compensation Kit” on page 147 and change it if required.

Register the electrical length data from the calibration reference plane to the DUT plane
according to“Registering the Electrical Length of Unregistered Test Fixtures” on page
149.

2. How to select the measurement point table

To perform calibration data measurement for only one of the eight measurement point
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tables, follow these steps to select the active table.

When performing calibration data measurement for all of the measurement point tables at
once, it is not necessary to select individual measurement point tables.

Press the [Stml Select] key on the front panel to display the Stml Select softkey menu.

Press the TABLE No. [ ] key in the softkey menu to display the TABLE No. [ ] softkey
menu.

In the softkey menu, press the key (TABLE 1 to TABLE 8) corresponding to the
measurement point table for which calibration and compensation data measurement should
be performed.

3. How to display the Calibration Dialog box
Press the [Cal/Compen] key on the front panel to display the Cal/Compen softkey menu.

Press the CAL DIALOG key in the softkey menu to display the Calibration Dialog box
(Figure 6-14).
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The following points require attention when performing calibration data measurement.

*  When you start the calibration data measurement, a bar appears in the Calibration
progress indicator box of the dialog box to show how the measurement is progressing.
Upon completion of data measurement, a blue mark (@) appears to the right of the
executed calibration button.

*  When the OPEN, SHORT, or LOAD button or the DC OPEN, DC SHORT, or DC LOAD
button is pressed, the value of the DC resistance (Rdc) measured as the calibration data
is shown in the lower-right area of the dialog box upon completion of the respective
measurement. Checking this indication at the time of calibration data measurement
makes it possible to determine that the standard is properly attached.

» To erase all calibration data after measurement is finished, press the Clear Calibration
Data button.

* To close the dialog box during calibration, press the Close button.
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4. How to select the table range for executing the calibration

Select the table range for executing the calibration by making the appropriate setting in the
Select Calibration Table area of the Calibration Dialog box window.
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If you select Active table only, compensation will only be executed for the measurement
point table (active table) selected in “2. How to select the measurement point table” on
page 135.

If you select Calibrate all tables, compensation will be executed for all measurement point
tables.

5. How to measure open calibration data
Measure the open calibration data as follows:

Connect the open standard (0 S) to the coaxial terminal on the tip of the test head as a
calibration reference plane.

Click the OPEN button in the calibration window and measure the open calibration data.

Remove the open standard from the test head coaxial terminal.

6. How to measure short calibration data
Measure the short calibration data as follows:

Connect the short standard (0 Q) to the coaxial terminal on the tip of the test head as a
calibration reference plane.

Click the SHORT button in the calibration window and measure the short calibration data.

Remove the short standard from the test head coaxial terminal.

7. How to measure load calibration data
Measure the load calibration data as follows:

Connect the load standard (50 Q) to the coaxial terminal on the tip of the test head as a
calibration reference plane.

Click the LOAD button in the calibration window and measure the load calibration data.

Remove the load standard from the test head coaxial terminal.

8. How to measure DC open/short/load calibration data

When you want to use the dedicated open/short/load standard to measure DC resistance
(Rdc), follow these steps to execute additional DC open/short/load calibration.

Connect the DC open standard to the coaxial terminal on the tip of the test head as a
calibration reference plane.

Click the DC OPEN button in the calibration window and measure the DC open calibration
data.

Remove the DC open standard and connect the DC short standard.

Click the DC SHORT button in the calibration window and measure the DC short
calibration data.
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Remove the DC short standard and connect the DC load standard.

Click the DC LOAD button in the calibration window and measure the DC load calibration
data.

Remove the DC load standard.

9. How to measure low-loss capacitor calibration data

When a 7-mm terminal is used as a coaxial terminal of the test head and serves as a
calibration reference plane, measure the low-loss capacitor calibration data as follows:

Connect the low-loss capacitor to the 7-mm terminal as a calibration reference plane.

Click the LOW-LOSS C button in the calibration window and measure the low-loss
capacitor data.

Remove the low-loss capacitor from the 7-mm terminal.

10. Specifying creation of automatic setting file for when power is turned ON

The setting conditions of the 4287A, including calibration data and compensation data, can
be automatically stored for reuse in a file named “autorec.sta” in the internal nonvolatile
memory. To use this function, click the Auto Recall check box upon completion of
calibration so that the check mark (V) appears.

When the 4287A is turned ON, it searches the internal nonvolatile memory for a file called
“autorec.sta,” and if it is found, the setting conditions (including calibration and
compensation data) stored in the file are automatically recalled.

As described in “20. Specifying creation of automatic setting file for when power is turned
ON” on page 140, it is also possible to automatically store the setting conditions, including
the compensation data, in a file named “autorec.sta” upon completion of compensation.
When this is done, the calibration data executed immediately before compensation are
simultaneously saved. Accordingly, if both calibration and compensation are to be
executed, it is not necessary to click the Auto Recall check box at the time of calibration.

11. How to end calibration

Press the Done button in the Calibration Dialog box to end calibration and close the dialog
box.

12. How to connect cable and test fixture

Connect the cable and test fixture required to connect the DUT to the tip of the calibration
reference plane.

13. How to carry out port extension compensation (fixture selection)

Press the Select Fixture key in the Cal/Compen softkey menu to display the SELECT
FIXTURE softkey menu.

Press the key corresponding to the fixture name (this is USER [ ] if no name is entered)
registered in Step 3 of “1. How to define calibration and compensation kit and how to
register electrical length for port extension compensation.” on page 135.
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14. How to display the compensation dialog box
Press the COMPEN DIALOG key in the Cal/Compen softkey menu to display the

Compensation Dialog box.
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The following points require attention when performing compensation data measurement.

*  When you start the compensation data measurement, a bar appears in the
Compensation progress indicator box of the dialog box to show how the measurement
is progressing. Upon completion of data measurement, a blue mark (@) appears to the
right of the executed compensation button.

*  When the OPEN, SHORT, or LOAD button or the DC OPEN, DC SHORT, or DC LOAD
button is pressed, the value of the DC resistance (Rdc) measured as the compensation
data is shown in the lower-right area of the dialog box upon completion of the
respective measurement. Checking this indication at the time of compensation data
measurement makes it possible to determine that the standard is properly attached.

* To erase all compensation data after measurement is finished, press the Clear
Compensation Data button.

» To close the dialog box during compensation, press the Close button.

15. How to select the table range for executing the compensation

Select the table range for executing the compensation by making the appropriate setting in
the Select Compensation Table area of the Compensation Dialog box window.

If you select Active table only, compensation will only be executed for the measurement
point table (active table) selected in “2. How to select the measurement point table” on
page 135.

If you select Calibrate all tables, compensation will be executed for all measurement point
tables.

If you select Calibrate all tables (to execute compensation for all measurement point
tables) in the Compensation Dialog box, calibration data measurement will be performed
in accordance with the conditions set in “4. How to select the table range for executing the
calibration” on page 137.
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16. How to confirm port extension compensation (fixture selection)

Check that the test fixture selected in “13. How to carry out port extension compensation
(fixture selection)” on page 138 is indicated in the Fixture Type box of the Compensation
Dialog box.

Be sure to set the port extension compensation (fixture selection) before executing
measurement of open/short compensation data. If the fixture selection is changed after
measurement of open/short compensation data, the open/short compensation data are
automatically erased.

17. How to measure open compensation data
Measure the open compensation data as follows:
Set the DUT connection terminal to the open state.

Click the OPEN button in the compensation window and measure the open compensation
data.

18. How to measure short compensation data
Measure the short compensation data as follows:
Set the DUT connection terminal to the short state.

Click the SHORT button in the compensation window and measure the short compensation
data.

19. How to measure DC open/short compensation data

Follow these steps to perform open/short compensation specifically for DC resistance
(Rdc) measurement.

Set the DUT connection terminal to the open state.

Click the DC OPEN button in the compensation window and measure the DC open
compensation data.

Set the DUT connection terminal to the short state.

Click the DC SHORT button in the compensation window and measure the DC short
compensation data.

20. Specifying creation of automatic setting file for when power is turned ON

The setting conditions of the 4287A, including calibration data and compensation data, can
be automatically stored for reuse in a file named “autorec.sta” in the internal nonvolatile
memory. To use this function, click the Auto Recall check box upon completion of
compensation so that the check mark (V) appears.

When the 4287A is turned ON, it searches the internal nonvolatile memory for a file called
“autorec.sta,” and if it is found, the setting conditions (including calibration and
compensation data) stored in the file are automatically recalled.
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21. How to end compensation

Press the Done button in the Compensation Dialog box to end compensation and close the
dialog box.
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2. DUT connection terminal used as calibration reference plane

When you want to use the DUT connection terminal as a calibration reference plane,
connect the working standard to the DUT connection terminal to perform open/short/load
calibration (Table 6-6). No other calibration compensation is necessary.

Table 6-6 Calibration compensation to use DUT connection terminal as calibration
reference plane
Required calibration Position to be calibrated Standard used
Open/short/load calibration *! DUT terminal (as calibration Working standard *?
reference plane) (open/short/load)

*1. Perform DC open/short/load calibration as required.

*2. Use the Agilent 4

287A option 004 (working standard set). Open calibration and short calibration can be made by

opening or shorting between DUTS; it is not necessary to use a special standard that has the same shape as the

DUT.

NOTE

Step 1.
Step 2.

Step 3.

Step 1.
Step 2.

1. How to check and change calibration kit definition

Check the definition of the working standard to be used and change it as required as
described in “How to Define Calibration Kit” on page 145.

2. How to select the measurement point table
To perform calibration data measurement for only one of the eight measurement point

tables, follow these steps to select the active table.

When performing calibration data measurement for all of the measurement point tables at
once, it is not necessary to select individual measurement point tables.

Press the [Stml Select] key on the front panel to display the Stml Select softkey menu.

Press the TABLE No. [ ] key in the softkey menu to display the TABLE No. [ ] softkey
menu.

In the softkey menu, press the key (TABLE 1 to TABLE 8) corresponding to the
measurement point table for which calibration data measurement should be performed.

3. How to display the Calibration Dialog box
Perform the following steps to display the Calibration Dialog box.
Press the [Cal/lCompen] key on the front panel to display the Cal/Compen softkey menu.

Press the CAL DIALOG key in the softkey menu to display the Calibration Dialog box
(Figure 6-16).
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NOTE The following points require attention when performing calibration data measurement.

*  When you start the calibration data measurement, a bar appears in the Calibration
progress indicator box of the dialog box to show how the measurement is progressing.
Upon completion of data measurement, a blue mark (@) appears to the right of the
executed calibration button.

*  When the OPEN, SHORT, or LOAD button or the DC OPEN, DC SHORT, or DC LOAD
button is pressed, the value of the DC resistance (Rdc) measured as the calibration data
is shown in the lower-right area of the dialog box upon completion of the respective
measurement. Checking this indication at the time of calibration data measurement
makes it possible to determine that the standard is properly attached.

» To erase all calibration data after measurement is finished, press the Clear Calibration
Data button.

» To close the dialog box during calibration, press the Close button.

* After turning all of the connector nuts on the standard to secure them to the 7-mm
terminals, it is not necessary to turn the connector nut of the 7-mm terminal of the test
head to secure it.

4. How to select the table range for executing the calibration

Select the table range for executing the calibration by making the appropriate setting in the
Select Calibration Table area of the Calibration Dialog box window.

If you select Active table only, calibration will only be executed for the measurement
point table (active table) selected in “2. How to select the measurement point table” on
page 142.

If you select Calibrate all tables, calibration will be executed for all measurement point
tables.

5. How to measure open calibration data
Measure the open calibration data as follows:

Step 1. Connect the open standard to the DUT connection terminal.
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Step 2.

Step 1.
Step 2.

Step 1.
Step 2.

Step 1.
Step 2.

Step 3.
Step 4.

Step 5.
Step 6.

NOTE

Calibration and Compensation

Calibration and Compensation Procedure without Using Dedicated Test
Fixture

Click the OPEN button in the calibration window and measure the open calibration data.

6. How to measure short calibration data
Measure the short calibration data as follows:
Connect the short standard to the DUT connection terminal.

Click the SHORT button in the calibration window and measure the short calibration data.

7. How to measure load calibration data
Measure the load calibration data as follows:
Connect the load standard to the DUT connection terminal.

Click the LOAD button in the calibration window and measure the load calibration data.

8. How to measure DC open/short/load calibration data

When you want to use the dedicated open/short/load standard to measure DC resistance
(Rdc), follow these steps to execute additional DC open/short/load calibration.

Connect the DC open standard to the DUT connection terminal.

Click the DC OPEN button in the calibration window and measure the DC open calibration
data.

Connect the short standard to the DUT connection terminal.

Click the DC SHORT button in the calibration window and measure the DC short
calibration data.

Connect the load standard to the DUT connection terminal.

Click the DC LOAD button in the calibration window and measure the load calibration
data.

9. Specifying creation of automatic setting file for when power is turned ON

The setting conditions of the 4287A, including calibration data and compensation data, can
be automatically stored for reuse in a file named “autorec.sta” in the internal nonvolatile
memory. To use this function, click the Auto Recall check box upon completion of
compensation so that the check mark (V) appears.

When the 4287A is turned ON, it searches the internal nonvolatile memory for a file called
“autorec.sta,” and if it is found, the setting conditions (including calibration and
compensation data) stored in the file are automatically recalled.

10. How to end calibration

Press the Done button in the Calibration Dialog box to end calibration and close the dialog
box.
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Before starting calibration, the characteristic values of the open/short/load standards used
for calibration must be set in advance.

For the Agilent 4287A, define the calibration kit by using the circuit model shown in

Figure 6-17.
Figure 6-17 Calibration kit circuit model
R Rg
G —_—C Q D —— Cp
L Ls Ls
@] (o]
OPEN SHORT \/V—\/
LOAD

4287a0j037

Calibration kit definition procedure
Follow these steps to define the calibration kit.

Step 1. Press the [Setup View] key until the calibration kit setup display (Figure 6-18) appears.
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Figure 6-18

Step 2.

Step 3.

NOTE

Step 4.

Step 5.
Step 6.
Step 7.
Step 8.

NOTE

Calibration and Compensation
How to Define Calibration Kit

Calibration kit setup window
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Specify the table number to define a calibration kit by following the description in “How to
specify table number for setup” on page 104.

Select the type of calibration kit (7-mm Standard or User Defined) from the Cal Kit
selection area in the calibration kit setup display.

If you have selected “7-mm Standard,” the initial value of the 7-mm calibration kit will be

used as the defined calibration kit. No further setting is required.

When you want to used the Agilent 16195B 7-mm calibration kit, select “7-mm
Standard.”

If you have selected “User Defined,” continue with the following steps:

If you want to use the same definition for all measurement points in the measurement point
table, click the Fixed Model button to attach a check mark (V).

If you have selected “Fixed Model,” set the calibration kit definition for measurement
point number 1. For other measurement points, the same definition as that of measurement
point number 1 is automatically entered.

Select the circuit model to define load from Rs-Ls, Ls-Q and Cp-D.

Enter open/short/load definitions for each measurement point.

Enter the DC open/short/load definitions.

When you want to use a calibration kit other than the 7-mm calibration kit, you may have

to set the offset delay. If so, enter each value for offset delay open/short/load.

The offset delay value is described in the Operation Manual of the calibration kit. Please
refer to this manual.
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Before starting compensation, characteristic values of the open/short standards used for
compensation must be set in advance.
For the Agilent 4287A, define the compensation kit by using the circuit model shown in
Figure 6-19.
Figure 6-19 Compensation Kit circuit model
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Compensation kit definition procedure
Follow these steps to define the compensation kit.

Step 1. Press the [Setup View] key until the compensation kit setup window (Figure 6-20) appears.
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Figure 6-20

Step 2.

Step 3.

Step 4.

Step 5.
Step 6.

Calibration and Compensation
How to Define Compensation Kit

Compensation Kit setup window
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Specify the table number to define a compensation kit by following the description in
“How to specify table number for setup” on page 104.

Select the type of compensation kit (Default or User Defined) from the Compen Kit
selection area in the compensation kit setup window.

If you have selected “Default,” the initial value of the predetermined compensation kit will
be used as the defined compensation kit. No further setting is required.

If you have selected “User Defined,” continue with the following steps:

If you want to use the same definition for all measurement points in the measurement point
table, click the Fixed Model button to attach a check mark (V).

If you have selected “Fixed Model,” set the compensation kit definition for measurement
point number 1. For other measurement points, the same definition as that of measurement
point number 1 is automatically entered.

Enter open/short definitions for each measurement point.

Enter the DC open/short definitions.
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For the 4287A, the electrical lengths (from 7-mm terminal to DUT connection plane) of the
test fixtures 16191A, 16192A, 16193A, 16194A, 16196A, 16196B, and 16196C are
registered in advance. When you use the tip of the 7-mm terminal of the test head as a
calibration reference plane and connect any of these test fixtures to the tip, you can execute
port extension compensation by selecting the test fixture model number.

When you want to connect an unregistered test fixture of our manufacture or your own test
fixture and cables to the tip of the calibration reference plane, it is necessary to perform the
following steps to register the name and electrical length of the device before starting
calibration and compensation.

NOTE For how to perform the instruction “press the key (softkey) in the softkey menu”
mentioned in the procedure, see “13. Softkeys” on page 87.

Step 1. Press the [Cal/lCompen] key on the front panel to display the Cal/Compen softkey menu.

Step 2. Press the SETUP USER FIXTURE key in the softkey menu to display the SETUP USER
FIXTURE softkey menu.

Press the ELEC. LENGTH [ ] key in the softkey menu to display the Electrical Length
dialog box.

Figure 6-21 Electrical Length dialog box
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—
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—
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Cancel BS
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Step 3. Enter the electrical length in the input box.

Step 4. Press the LABEL KIT [ ] key in the softkey menu to display the User Fixture Label dialog
box.
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Registering the Electrical Length of Unregistered Test Fixtures

Figure 6-22 User Fixture Label dialog box
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Step 5. Enter the label (name) of the newly registered test fixture in the label space at the top of the
dialog box.
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Figure 6-23

Step 1.

Step 2.

Step 3.

Step 4.

Calibration and Compensation
Preventing Mistakes During Execution of Calibration and Compensation

Preventing Mistakes During Execution of Calibration and
Compensation

Setting limit values for the DC resistance (Rdc) measurement value when calibration and
compensation are executed makes it possible to detect an improperly attached standard
during calibration or any abnormality with the measurement terminals during
compensation.

1. Setting the limit for DC resistance (Rdc)

Press the [Cal/Compen] key on the front panel to display the Cal/Compen softkey menu.

Press the SETUP CAL WIZARD key in the softkey menu to display the
Calibration/Compensation Wizard Setting dialog box (Figure 6-23).

Calibration/Compensation Wizard Setting dialog box
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I vl Short-Hper |5U _|::' @
7 Calibrate all tables Mane

0K I Cancel |

The following settings should be made in the Calibration/Compensation Wizard Setting
dialog box:

* In the Calibration area, select the calibration to be performed in addition to
Open/Short/Load calibration.

* In the Compensation area, select the compensation to be executed.

* For the measurement point table range for which calibration and compensation should
be performed, select either Active table only or Calibrate all tables.

* Select the test fixture to be used from the Fixture area.

* To automatically store the setting conditions of the 4287A and the calibration and
compensation data in the “autorec.sta” file upon completion of the
calibration/compensation, click the Auto Recall check box so that the check mark ()
appears.

Click the Rdc Limit Check check box in the Calibration/Compensation Wizard Setting
dialog box so that the check mark () appears, thus turning on the DC resistance (Rdc)
limit check when calibration and compensation is performed (Figure 6-24).
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Figure 6-24
Step 5.
Step 6.
Step 7.
Step 8.
NOTE

Step 1.

Step 2.

Calibration and Compensation
Preventing Mistakes During Execution of Calibration and Compensation

DC resistance (Rdc) limit check turned ON
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In the Short-Load box in the Rdc Limit (Calibration) area of the
Calibration/Compensation Wizard Setting dialog box, enter the limit values for DC
resistance measurement for short calibration and load calibration.

In the Load-Open box in the Rdc Limit (Calibration) area of the
Calibration/Compensation Wizard Setting dialog box, enter the limit values for DC
resistance measurement for load calibration and open calibration.

In the Short-Open box in the Rdc Limit (Compensation) area of the
Calibration/Compensation Wizard Setting dialog box, enter the limit values for DC
resistance measurement for short compensation and open compensation.

Press the OK button in the Calibration/Compensation Wizard Setting dialog box to end the
calibration and compensation wizard setting.

The three Rdc limit values set as examples in Figure 6-24 are the setting values when 50-Q
load is used. For guidelines on determining the three Rdc limit values, see the chapter
“Preparations for Accurate Measurements” in the Programming Manual.

2. How to execute calibration and compensation

Press the CAL WIZARD key in the Cal/Compen softkey menu to start the calibration and
compensation wizard.

Execute calibration and compensation as prompted by the instructions on the screen.

When calibration and compensation data measurement is executed, the respective DC
resistance measurement values are shown in the wizard screen (lower part). If the Rdc does
not exceed the limit set in “1. Setting the limit for DC resistance (Rdc)” on page 151, a blue
mark (@) appears to the left of the DC resistance measurement value (Figure 6-25).
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Calibration and Compensation

Calibration Wizard

Calibration at the coaxial port.
Setup the hardware configuration from the test head to the test

Preventing Mistakes During Execution of Calibration and Compensation 0O o
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BT

Figure 6-25 Checking calibration and compensation task errors with DC resistance measurement 2 o
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52

o

Connect OPEM standard and click "Mext."

Calibration progress:

@ R do : 89.212 mR Cancel

Chapter 6 153



Calibration and Compensation
Preventing Mistakes During Execution of Calibration and Compensation
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Executing Measurements and Displaying
Results

This chapter describes how measurements are performed and how the measurement results
are displayed by the 4287A.
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Executing Measurements and Displaying Results
Connecting the DUT

Connecting the DUT

When using a dedicated test fixture, see the operation manual of the test fixture for details
on how to connect the DUT.

156 Chapter7



Figure 7-1

Figure 7-2

Executing Measurements and Displaying Results
Selecting Single Point Measurement or List Measurement

Selecting Single Point Measurement or List Measurement

When the setup display appears, press the [Meas View] key on the front panel to display
either the single point measurement display (Figure 7-1) or the list measurement display
(Figure 7-2). After that, pressing the [Meas View] key toggles between the single point
measurement display and the list measurement display.

Single point measurement display
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List measurement display

4287A RF LCR Meter

Display

121 [2] 8z [dey]
580.9 m 158.1
751.4 m -93.23
950.0 m 56.11
1.043 -12.46
331.1m 67.98

8|8(8(8(8(8

289.2 m 29.48
1.746 -76.25
641.5 m 51.39
716.0 m
607.6 m

TITLE MENIT

=
=
WCO-JU\I.HD‘-UUNIHO

DATE & TIME

ERERERERERE

el
(TR

FRINT MENTT

[

4287aoj107

Chapter 7 157



—
Step 1.
Step 2.
Step 3.
NOTE

Executing Measurements and Displaying Results
How to Select the Measurement Point Table

How to Select the Measurement Point Table

Follow these steps to select the measurement point table according to “How to Set the
Measurement Point” on page 103.

Press the [Stml Select] key on the front panel to display the Stml Select softkey menu.

Select TABLE No. [ ] from the softkey menu to display the table number selection softkey
menu.

Select the desired measurement point table from Tables 1 to 8 in the softkey menu.
Instead of performing the key operation [Stim Select] - TABLE No. [ ] as described above,

you can use the mouse to click the table number area (‘3. Table number” on page 85) in the
upper-left corner of the screen to display the table number selection softkey menu.
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Executing Measurements and Displaying Results
Selection of Measurement Point
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Step 1.
Step 2.
Step 3.
NOTE

Selection of Measurement Point
Select the measurement point in the single point measurement display as follows:

Press the [Stim Select] key in the measurement block to display the Stml Select softkey
menu.

Select the POINT No. [ ] key from the softkey menu to display the POINT No.[ ] softkey
menu.

Select the measurement point number from the softkey menu.

Only the measurement points set in the selected measurement point table are listed in the
POINT No.[ ] softkey menu.

Instead of performing the key operation [Stim Select] - POINT No. [ ] as described above,
you can use the mouse to click the measurement point number area (“4. Measurement point
number” on page 85) in the upper-left corner of the screen to display the POINT No.[ ]
softkey menu.
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The list measurement display allows you to select the measurement point in the same
manner. In this case, the selected measurement point number in “3. Measurement point
number/measurement frequency” on page 93 is highlighted, and the following values for
the selected measurement point are shown at the top of the display: “1. Measurement point
number” on page 89, “6. Measurement frequency” on page 85, “7. Oscillator level
(power)” on page 86, “8. Averaging factor” on page 86, “9. Test signal current level
monitor value” on page 86, and “10. Test signal voltage level monitor value” on page 86.
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Executing Measurements and Displaying Results
Selection of Measurement Parameters in Single Point Measurement Display

Selection of Measurement Parameters in Single Point
Measurement Display

In the single point measurement display, a maximum of four parameters can be
simultaneously displayed for the selected measurement point. Follow these steps to set the
measurement parameters.

Step 1. Press the [Prmtr] key of the measurement block to display the Prmtrs softkey menu.

Step 2. Select the SETUP MEAS PRMTRS key from the softkey menu to display the SETUP
MEAS PRMTRS softkey menu.

Step 3. Select the desired measurement parameter number from the softkey menu (PRMTR-1 [] to
PRMTR-4 [ ]), and the measurement parameter selection softkey menu for the selected
measurement parameter number will appear.

Step 4. Select the desired measurement parameter from the softkey menu.

Softkey label Measurement parameter
|Z| Absolute value of impedance
Y] Absolute value of admittance
Ls Equivalent series inductance
Lp Equivalent parallel inductance
Cs Equivalent series capacitance
Cp Equivalent parallel capacitance
R Equivalent series resistance
Rs Equivalent series resistance
Rp Equivalent parallel resistance
Q Quality factor
D Dissipation factor
X Equivalent series reactance
G Equivalent parallel conductance
B Equivalent parallel susceptance
0z (rad) Impedance phase (radian)
0z (deg) Impedance phase (deg.)
Oy (rad) Admittance phase (radian)
Oy (deg) Admittance phase (deg.)

NOTE Instead of performing the key operation [Prmtr] - SETUP MEAS PRMTRS - PRMTR-1 to

PRMTR-4 described above, it is also possible to display the measurement parameter
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Executing Measurements and Displaying Results
Selection of Measurement Parameters in Single Point Measurement Display

selection softkey menu for each measurement parameter number by directly clicking on the
large letters that symbolize each of the four parameters (the measurement parameter area of
“16. Measurement parameter/measurement value” on page 88) Then parameter selection
can be made in the softkey menu as described above.
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Executing Measurements and Displaying Results
Selection of Display Parameters in List Measurement Display

Selection of Display Parameters in List Measurement
Display
In the list measurement display, a maximum of four parameters can be simultaneously

displayed for the listed measurement points. Follow these steps to set the list display
parameters.

Press the [Prmtr] key in the measurement block to display the parameter setup softkey
menu in the list measurement display.

Select the SETUP LIST PRMTRS key from the softkey menu to display the list display
parameter setup softkey menu.

Select the desired list display label (LABEL-1 [] to LABEL-4 []) from the softkey menu,
and the display parameter selection softkey menu for the selected label will appear.

Select the desired display parameter from the softkey menu.

Softkey label List display parameter

PRMTR-1"! The measurement parameter set as measurement
parameter 1

PRMTR-2"! The measurement parameter set as measurement
parameter 2

PRMTR-3"! The measurement parameter set as measurement
parameter 3

PRMTR-4"! The measurement parameter set as measurement
parameter 4

V-mon Test signal voltage level monitor value
[-mon Test signal current level monitor value
FREQ Measurement frequency

AVG Averaging factor

POWER Test signal level (power)

R dc DC resistance measurement value

*1. The four measurement parameters set to show up on the single point measurement dis-
play are indicated as softkey labels in brackets.

Instead of performing the key operation [Prmtr] - SETUP LIST PRMTRS - LABEL-1[] to
LABEL-4 [] as described above, you can directly click on a list display parameter’s column
heading (“2 to 5. Labels 1 to 4” on page 89) on the display; this immediately displays the
selected label’s parameter selection softkey menu.
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Executing Measurements and Displaying Results
Selection of Display Parameters in List Measurement Display

Figure 7-3 Example of setting with measurement frequency, |Z|, 0z (deg), and test signal current

level monitor values used as list display parameters
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Figure 7-4

Deviation

Executing Measurements and Displaying Results

Setting How the Instrument Displays Measurement Results
(Enabling/Disabling Deviation Measurement Mode)

Setting How the Instrument Displays Measurement Results
(Enabling/Disabling Deviation Measurement Mode)

You can have the instrument display measurement results as absolute values or as
deviations relative to the reference value (deviation measurement mode). You can change
this setting for each of the measurement parameters 1 through 4. In deviation mode, you
can set the instrument to display deviations as they are (Deviation mode) or as percentages
relative to the reference value (% Dev. mode). When the deviation measurement mode is
turned on, A symbol is displayed at the left of the measurement parameter.

Deviation measurement mode

42874 RF LCR Meter
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How the instrument displays measurement results differs according to the modes, as
summarized in the table below.

deviation measurement mode OFF Deviation % Dev.

. Meas —R
How measurement results are displayed Meas Meas — Ref %fef x 100

where Meas and Ref mean the following:

Meas : Measured value

Ref : Reference value ([Prmtr] - SETUP DEVIATION - PRMTR-1[]- PRMTR-4[] -
CENTER)

NOTE

When you are testing DUTs while using the bin sorting function, the instrument always
displays measurement results as they are, regardless of the above settings. See Figure 6-5,
“4287A’s data processing flow” in the programming manual.
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Executing Measurements and Displaying Results

Setting How the Instrument Displays Measurement Results
(Enabling/Disabling Deviation Measurement Mode)

Follow these steps to set the deviation measurement mode.

Step 1. Press the [Prmtr] key in the measurement block to display the parameter setup softkey
menu in the list measurement display.

Step 2. Select the SETUP DEVIATION key from the softkey menu to display the deviation setup
softkey menu.

Step 3. Select the desired parameter label (PRMTR-1 [ ] to PRMTR-4 [ ]) from the softkey menu,
and the deviation setup softkey menu for the selected label will appear.

N

. . . m

Step 4. Press the DEV MODE key in the softkey menu to select the mode (the setting toggles with % -
each press of the button). o
o=

° 3

Softkey Label Deviation measurement mode %_ =
a D

DEV MODE [OFF] OFF 1 2
D =

n @

DEV MODE [Deviation] ON (absolute deviation mode) = (BD
» 5

DEV MODE [% Dev.] ON (percent deviation mode) @

Step 5. Press the CENTER key in the softkey menu, and enter the reference value when you select
Deviation or % Dev..
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Figure 7-5

Executing Measurements and Displaying Results
Hiding the Screen Display

Hiding the Screen Display

The screen display of measurement results, softkey menu and instrument status can be
hidden with only the menu bar left visible on the screen. If you hide the screen display, it is
not updated; this allows you to minimize measurement time. See Table 7-2 on page 168 for
the times required to complete each task under different screen conditions.

For how to perform the instruction “press the key (softkey) in the softkey menu”
mentioned in the procedure, see “13. Softkeys” on page 87.

Press the [Display] key on the front panel to display the Display softkey menu.

Press the Display [ ] key in the softkey menu to turn the screen display ON or OFF (the
setting toggles with each press of the button).

If the screen display is turned off, the softkey menu is not visible. To return the screen
display to ON, use the mouse to select 4. Display - 4. DISPLAY [OFF] from the menu bar.
You can alternately press the [Preset] key on the front panel to return the 4287A settings to

the preset condition (in the preset condition, the screen display is ON).

Softkey Label Screen Display Status
DISPLAY [ON] ON
DISPLAY [OFF] OFF

View when screen display is turned off

42874 RF LCR Meter

1.StmlSel 2 Prmtrs 3. Cal/Comp 4. Display S TrigMode 6. Save/Recall 7 System 8. Help
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Executing Measurements and Displaying Results
Turning ON/OFF Update the LCD Display View

|
NOTE
Step 1.
Step 2.
Step 3.
NOTE
Table 7-1

Turning ON/OFF Update the LCD Display View

The update function of the LCD display view can be turned ON/OFF.

For how to perform the instruction “press the key (softkey) in the softkey menu”
mentioned in the procedure, see “13. Softkeys” on page 87.

N
Press the [System] key on the front panel to display the System softkey menu. o m
2o
Press the SERVICE MENU key in the softkey menu to display the SERVICE MENU o g
softkey menu. =1
o «Q
Press the UPDATE DISPLAY [ ] key in the softkey menu to turn the update of the LCD é %
. . . Q ®
display ON or OFF (the setting toggles with each press of the button). - 2
Softkey Label Display Status = e
7
UPDATE DISPLAY [ON] ON (display contents are updated)
UPDATE DISPLAY [OFF] OFF (display contents are not updated)

When the update of the LCD display is set to OFF, updating of the displayed measurement
parameters is restricted to measurement results. This setting can be used to minimize the

internal processing time. See Table 7-2 on page 168 for details of typical task times.

With the Agilent 4287A, updating a softkey label while update of the view on the display is
off, is not guaranteed.

However, in Firmware Rev. 1.20 and later, amendment was made so that only the view of
the UPDATE DISPLAY [ ] softkey is updated even when update of the view on the display
is turned off.

Thus, when update of the view on the display is turned off by operating the [System] -
SERVICE MENU - UPDATE DISPLAY [ON] keys, the softkey view immediately changes

to UPDATE DISPLAY [OFF].

Display contents when the update of the screen display is turned OFF

Display contents not updated Title / Error message display
Measurement condition display
Instrument status display

Display contents updated Each measurement parameter

1/ V monitor
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Figure 7-6

Executing Measurements and Displaying Results
Turning ON/OFF Update the LCD Display View

View when the update of the screen display is turned off

- Title/Error message display:

Update is not assured

_l* 4287A RF LCR Meter
1. 5tmlSel 2 Prmitrs 3. Cal/iCormp 4. Display 5. TrigMode 6. Save/Recall 7. Svstern 8. Help

Measurement

Update is not assured

J-V POINT 1
condition display ]

TABLE 1

TRIGEER
Measurement
result display '
Update is assured only for SETUP DELAY

the parameters displayed
at the time of setting the
update to OFF.

In this screen, update is
assured for the results of
measurement parameters
1, 2 and the results of I/V
monitor.

Instrument status ——
|_Update is not assured |

Cor " Cmp 7 Del ¥ Man 5 | | |

Table 7-2 Time of each task (typical values)
DISP:ON
Measurement sequence DISP:OFF
UPDATE:ON | UPDATE:OFF
Setup time of READ? 5.3 ms 33.0 ms 5.6 ms
Time from TRIG-EOM Time from T2 to T5 (11.1 ms max)
Data acquisition time 3.2 ms 3.2 ms 3.2 ms
Display time + internal 0 ms 10.3 ms 10.3 ms
processing time
Conditions:
Ls-Q measurement, single point measurement (LIST measurement), Rdc measurement,
comparator OFF, Measurement signal level monitor ON.
Measurement instruments:
Host computer: i486DX4, 100 MHz / 82335B GPIB Card
Data acquisition time is transfer time using ASCII format.
NOTE When performing measurements with the screen display set to ON, there are several

factors that need to be considered. Therefore, make the most appropriate selection for the
instrument settings by taking the following points into account.

1.

When the screen display is set to perform updates (UPDATE:ON) and a GPIB
command is sent to the instrument, the instrument will perform processes to update its
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Table 7-3

screen regardless of which command is executed.

point measurement display

Executing Measurements and Displaying Results
Turning ON/OFF Update the LCD Display View

. The display time is much shorter for the list measurement display than for the single

. The display time becomes shorter as the number of display parameters decreases.

If possible, set the screen display to not perform updates (UPDATE:OFF). This

minimizes the time needed to update the screen. For more details, refer to Table 12-4.

Required measurement conditions and recommended settings

N
Y
Required measurement Recommended settings for shortest g o
conditions measurement time 3 ‘:::;
©
=@
Required GPIB Screen Display mode Screen %. %
measurement command(s) display display CR
display (DISP) update ds
®
parameters (UPDATE) é 3
None Send or None OFF Not relevant Not relevant ”
All Send ON List ON
measurement
All None ON List ON
measurement
Measurement Send ON List OFF
results only measurement
Measurement None ON List OFF
results only measurement

Chapter 7
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Executing Measurements and Displaying Results
Turning ON/OFF Update the LCD Display View
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Sorting According to Measurement
Results

This chapter describes the BIN sort functions for sorting parts based on the obtained
measurements.
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Figure 8-1

Sorting According to Measurement Results
Overview of BIN Sort Function

Overview of BIN Sort Function

The BIN sort function of the Agilent Technologies 4287A is designed to determine, based
on the obtained measurement data, the BIN where a DUT (device under test) should be
placed according to the preset sorting conditions. By using this function, the result is

indicated on the display and signals are sent to the handler interface.

The BIN sort function can be used for two purposes: (1) for manual measurement (Figure

8-1), and (2) for automatic sorting by a handler (automatic sorter) (Figure 8-2).

Parts sorting by manual measurement

; oQ ooog
Agilent Displays the :: Aono
4287A result of @()ﬂﬂ ganea

BIN sorting. S

/A, v/ y/aa)
‘BIN 1 ﬁBIN 2 ﬂsm 3 .

4287a0e033
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Figure 8-2

Parts sorting by automatic sorter

Sorting According to Measurement Results
Overview of BIN Sort Function

A puT

Controller Equipment setting, etc.
=
GPIB
ﬁgge%: Measurement and
BIN sorting

Handler interface

Handler Measurement I

Test head/measuring cable

¢E¢
000

BIN

@
=z
N
@
=z
w

<
BIN sorting information

4287a0e032
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Sorting According to Measurement Results
Overview of BIN Sort Function

Concept of setting 4287A BINs

Each BIN sorting condition based on the obtained measurements is set according to the
principles given below and illustrated inTable 8-1.

A maximum of 13 BINs can be set for each measurement point table (unused BINs are
turned off).

Bins are sequentially evaluated from BIN 1 to BIN 13. The first BIN meeting the
appropriate conditions is selected in sorting. For details, see “Internal flow of BIN sort
judgment” on page 176.

Each BIN can be assigned a maximum of four sorting conditions. Only the BINs
meeting all of these preset sorting conditions can be selected in sorting.

Four sorting conditions—measurement point (measurement point number),
measurement parameter, limit mode and reference value—are set as BIN range setting
conditions common to all BINs.

Settings for each BIN and for each sorting condition include the upper limit value,
lower limit value, and BIN range mode.

Even after sorting conditions have been set, each BIN can be turned on (active) or off
(inactive, where the BIN is assumed to be non-existent) if required. Furthermore, for
each BIN under each sorting condition, the condition setting can be turned on (active)
or off (inactive and regarded as meeting the conditions at all times).

Bins assigned given numbers (for example, BINs 6 to 13) can be specified as faulty
BINs. If a BIN is selected as faulty as a result of BIN sorting, its BIN number is output
to the handler interface together with the result of OUT _OF GOOD_BINS.

If devices cannot be sorted to any of the preset BINs, only the result of
OUT_OF_GOOD_BINS is output and the BIN number is not output.
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Sorting According to Measurement Results
Overview of BIN Sort Function

Table 8-1 Concept of 4287A BIN sort setting (set items for each table)
Sorting condition 1 Sorting condition 2 Sorting condition 3 Sorting condition 4
Measurement point Measurement point Measurement point Measurement point
number number number number
Measurement Measurement Measurement Measurement
parameter parameter parameter parameter
Limit mode Limit mode Limit mode Limit mode
Reference value Reference value Reference value Reference value
BIN1 Upper limit value Upper limit value Upper limit value Upper limit value
(allows setting Lower limit value Lower limit value Lower limit value Lower limit value
ON/OFF) BIN range mode BIN range mode BIN range mode BIN range mode
BIN 2 Upper limit value Upper limit value Upper limit value Upper limit value
(allows setting Lower limit value Lower limit value Lower limit value Lower limit value
ON/OFF) BIN range mode BIN range mode BIN range mode BIN range mode
BIN 3 Upper limit value Upper limit value Upper limit value Upper limit value
(allows setting Lower limit value Lower limit value Lower limit value Lower limit value
ON/OFF) BIN range mode BIN range mode BIN range mode BIN range mode
BIN 13 Upper limit value Upper limit value Upper limit value Upper limit value
(allows setting Lower limit value Lower limit value Lower limit value Lower limit value
ON/OFF) BIN range mode BIN range mode BIN range mode BIN range mode

Measurement point
number

Measurement
parameter

Limit mode

Reference value

Bin ON/OFF

Upper limit value

Lower limit value

BIN range mode

Selected from the measurement points set according to the measurement point setup table. This is
set as a measurement point dedicated to BIN sorting, separately from the selection of the
measurement point on the display (single point measurement display or list measurement display)
used to indicate the measurement value.
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As with the setting of the measurement point, set as a measurement parameter dedicated to BIN
sorting, separately from the selection of the measurement parameter on the display (single point
measurement display or list measurement display) used to indicate the measurement value.

The mode of selecting the format for inputting limit values (upper limit value and lower limit value)
for each BIN. This mode is selected from three options: absolute mode (ABS: setting the limit value
as an absolute value), percentage mode (PCNT: setting the limit value as a percentage of the
reference value), and deviation mode (DEV: setting the limit value as a difference from the
reference value).

The reference value used when percentage mode or deviation mode is selected as the limit mode.

Allows the BIN to be turned on (active) and off (inactive). When turned off, the relevant BIN is
inactive (the BIN is regarded as non-existent).

An upper limit value to determine the range of a BIN. The upper limit value must be equal to or
greater than the lower limit value.

A lower limit value to determine the range of a BIN. The lower limit value must be equal to or less
than the upper limit value.

The mode of setting the BIN range according to the limit values (upper limit value and lower limit
value). This mode is selected from three options: In (BIN range at minimum equal to the lower limit
value and at maximum equal to the upper limit value or any range within these values), Out (BIN
range at maximum equal to or less than the lower limit value or at minimum equal to or greater than
the upper limit value), and Off (limit values are irrelevant and entire range is set as BIN range).
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Figure 8-3

Sorting According to Measurement Results
Overview of BIN Sort Function

Internal flow of BIN sort judgment

The BIN sort judgment is made according to the flow shown in Figure 8-3.

Internal flow of BIN sort judgment by 4287A

Start sort judgment

Off or accepted

BIN1
Sorting condition>
1

. Off or accepted

Off or accepted

BIN13

BIN13
OFF Sorting conditiol Oﬁ or accepted
1

BIN13
Sorting condition

Rejected

Not sorted into any
BIN; END of sorting

evaluation
(GPIB output: 0)

Sorted into BIN1 End
of sorting evaluation
(GPIB output: 1)

Sorted into BIN2 End
of sorting evaluation
(GPIB output: 2)

Sorted into BIN3 End
of sorting evaluation
(GPIB output: 3)

42872a0e034
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Sorting According to Measurement Results
Setting Measurement Point

—
NOTE
Step 1.
Figure 8-4
Step 2.
Step 3.
Step 4.
Step 5.

Setting Measurement Point

The following describes how to set the measurement point for BIN sorting under each
sorting condition (1 to 4).

To set the conditions for BIN sorting, the required measurement points should have been
set in the measurement point setup display. If they were not, set the required measurement
points according to Chapter 5 , “Setting Measurement Conditions,” on page 101.

Setting of measurement points in BIN sorting is independent of selection of measurement
points in the measurement display (single point measurement or list measurement).

Press the [Setup View] key in the measurement block until the BIN SORT setup display
appears (Figure 8-4).

BIN sorting setup display

1File Z2Edit ZView 4.Table

STIMULUS | CAL KIT | COMPEN KIT {{ |
Tahlel Conditionl Condition2 =]
RdcTest: Stimulus ¢ i 1.0000 MHz { 1) 1.0000 MH=z
UP 10.00 ki | Parameter 12] Bz {deqg)
LD 0.000 & HMode ABS ABS
Domehipedl |00 smesmmsme= || sosssees
BIH 1 UpperLimit
OFF LowerLimit
Injfout b
BIH 2 UpperLimit
OFF LowerLimit
InfOut
BIH 3 UpperLimit
OFF LowerLimit
InfOut
BIH 4 UpperLimit
OFF LowerLimit
InfOut
BIH 5 UpperLimit
OFF LowerLimit =
4] o | LIJ

e i |

4287acj108
Click with the mouse on the desired table number for BIN sort setting in the tool bar at the
bottom of the display.

Click in the measurement point (stimulus) cell in the sorting condition to be set (one of
conditions 1 to 4).

Click the down arrow (V) at the right edge of the cell.

Click the desired measurement point from the drop-down list box to select it (Figure 8-5).
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Sorting According to Measurement Results
Setting Measurement Point

Figure 8-5 Selection of measurement point as sorting condition 1

4287A RF LCR Meter

1File 2Edit 3.View 4.Table
STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |

Tablel Conditionl Condition2 =~ |
RdcTest: Stimmlus 00.00 M - { 1) 1.0000 MH=z
UP 10.00 k0| Parameter [{ 1) 1.0000 MHz Bz ( deq)
LO 0.000 0 Mode { 2) 10.000 MHz ABS
e 00.00 MHz s
( 4) 1.0000 GHz
BIN 1 UpperLimit
OFF LowerLimit
Infout o
BIH 2 UpperLimit
OFF LowerLimit
InfDut
BIH 3 UpperLimit
OFF LowerLimit
InfDut
BIH 4 UpperLimit
OFF LowerLimit
InfOut
BIH 5 UpperLimit
OFF LowerLimit =
< o | LIJ

4287a0j110

NOTE The drop-down list box allows a maximum of ten lines to appear in one display. If there are
more than ten lines, click on A in the upper-right or ¥ in the lower-right part of the list box

or use the scroll thumb to scroll the list.
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Sorting According to Measurement Results
Setting Measurement Parameter

Setting Measurement Parameter

After setting the measurement point number, select the measurement parameter for BIN
sorting.

Similar to setting the measurement point, selecting the measurement parameter in BIN
sorting is independent of the selection of the measurement parameter in the measurement
display (single point measurement or list measurement).

Click with the mouse in the measurement parameter cell in the sorting condition to be set
(one of conditions 1 to 4).

Click the down arrow (V) at the right edge of the cell.

Click the desired measurement parameter from the drop-down list box to select it (Figure

8-6).
BIN sort measurement parameter Definition
Ls Equivalent series inductance
Lp Equivalent parallel inductance % ®
Cs Equivalent series capacitance 2 (él)
Cp Equivalent parallel capacitance % ‘i
Rs Equivalent series resistance % é
Rp Equivalent parallel resistance % §
Q Quality factor ¢35
D Dissipation factor
G Equivalent parallel conductance
B Equivalent parallel susceptance
X Equivalent series reactance
1Z Absolute value of impedance
[Y] Absolute value of admittance
0z (rad) Impedance phase (radian)
0z (deg) Impedance phase (deg.)
Oy (rad) Admittance phase (radian)
Oy (deg) Admittance phase (deg.)

—
NOTE
Step 1.
Step 2.
Step 3.
NOTE

Click on A in the upper-right or ¥ in the lower-right part of the list box or use the scroll
thumb to scroll the list.
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Figure 8-6

Sorting According to Measurement Results
Setting Measurement Parameter

Selection of measurement parameter for sorting condition 1

4287A RF LCR Meter

1File Z2Edit 2ZView 4.Table

STIMULUS | CAL KIT| COMPEN KIT COMPARATOR |
Tabhlel Conditionl Condition2 -~
RdcTest: Stimmlus { 3) 100.00 MH=z { 1) 1.0000 MH=z
UP 10.00 ki | Parameter || - Bz{deqg)
L0 0.000 @ Hode 121 = ABS
Homina1 (¥ ... ________
BIH 1 UpperLimit Lp
OFF LowerLimit Cs |
Infout cp -
BIH 2 UpperLimit |Rs
OFF LowerLimit |Rp
Infout g _
BIH 3 UpperLimit
OFF LowerLimit
InfOut
BIH 4 UpperLimit
OFF LowerLimit
InfOout
BIH 5 UpperLimit
OFF LowerLimit =
« - | R
2 | 3 | A | 5 | 8 7.8
4287a0j111
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—
Step 1.
Step 2.
Step 3.
Figure 8-7

Sorting According to Measurement Results
Setting Limit Mode and Reference Value

Setting Limit Mode and Reference Value

Setting limit mode

This procedure determines the format used to set the upper and lower limits of the
measurement values for BIN sorting.

Click with the mouse in the BIN limit setting mode cell in the sorting condition to be set
(one of conditions 1 to 4).

Click the down arrow (V) at the right edge of the cell.

Click the desired limit mode from the drop-down list box to select it (Figure 8-3).

Limit mode Definition

ABS Absolute mode. The limits of each BIN
are set as absolute values. If you select
this mode, you do not need to set the
reference value (nominal).

PCNT Percentage mode. The limit value of each
BIN is set as a percentage of the reference
value.

DEV Deviation mode. The limit value of each

BIN is set as a difference with respect to
the reference value. Use the same unit as
that of the set measurement parameter.
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Selection of limit mode for sorting condition 1

4287A RF LCR Meter

1.File 2Edit 3View 4.Tshle

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =]
RdcTest: Stimulus { 3) 100.00 MH=z { 1) 1.0000 MHz
UP 10.00 k| Parameter Ls Bz {deqg)
LO 0.000 © Hode - ABS
Hominal |ABS |
BIH 1 UpperLimit
OFF LowerLimit DEV
In/fOut b
BIH 2 UpperLimit
OFF LowerLimit
InfDut
BIH 3 UpperLimit
OFF LowerLimit
Infout
BIH 4 UpperLimit
OFF LowerLimit
InfDut
BIH 5 UpperLimit
OFF LowerLimit =
4] - | LIJ

428Taoj112
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NOTE

Figure 8-8

Step 1.

Step 2.

Sorting According to Measurement Results
Setting Limit Mode and Reference Value

Setting reference value

When you select percentage mode (PCNT) or deviation mode (DEV) as the limit mode, you
must set the reference value (Nominal).

When you select absolute mode (ABS) as the BIN limit mode, you do not need to set the
reference value (nominal). Actually, this value cannot be set in ABS mode.

Click with the mouse in the reference value (Nominal) cell in the sorting condition to be set
(one of conditions 1 to 4). (Before doing this, make sure the limit mode is set as PCNT or
DEV.)

Press the entry block numeric keys ([0] to [9][-][.]) to enter the reference value and then
press the desired unit key ([G/n], [M/u], [k/m], or [x1]).

To enter 50 nH, for example, press [5], [0], and then [G/n] (Figure 8-8).

Entering BIN limit setting reference value for sorting condition 1

4287A RF LCR Meter

1.File Z2Edit IView 4.Table

STIMULUS | CAL KIT| COMPEN KIT COMPARATOR |
Tablel Conditionl Condition2 =
RdcTest: Stimulus { 3) 100.00 MH=z { 1) 1.0000 MHz
UP 10.00 k| Parameter L= Bz {deqg)
LO 0.000 O Hode & ABS
Hominal U ey ol ) sesesmees
BIH 1 UpperLimit
OFF LowerLimit
Inj0ut ]
BIH 2 UpperLimit
OFF LowerLimit
InfDut
BIH 3 UpperLimit
OFF LowerLimit
InfDut
BIH 4 UpperLimit
OFF LowerLimit
InfDut
BIH 5 UpperLimit
OFF LowerLimit =
4] o | LIJ

4287a0j113
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Figure 8-9

Step 1.

Step 2.

Step 3.

Sorting According to Measurement Results
Setting BIN Range

Setting BIN Range

Set the actual BIN range after setting the BIN range setting conditions according to
“Setting Measurement Point” on page 177), “Setting Measurement Parameter” on page
179, and “Setting Limit Mode and Reference Value” on page 181.

Setting upper limit value
Follow these steps to set the BIN upper limit value.

Click with the mouse the OFF button under the BIN to be set. This turns on the BIN and
changes the button to ON.

Click in the cell corresponding to the column of the desired sorting condition (one of
conditions 1 to 4) on the row of the upper limit value of the BIN to be set.

Press the entry block numeric keys ([0] to [9][-][.]) to enter the upper limit value of the BIN
to be set and then press the desired unit key ([G/n], [M/p], [k/m], or [x1]).

To set the upper limit value to 51 nH when the limit mode is in absolute mode, for
example, press [5], [1], and then [G/n].

To set the upper limit value to +1% of the reference value (Nominal) when the limit mode
is in percentage mode, press [1] and then [x1].(Figure 8-9)

Setting upper limit value of BIN 1

4287A RF LCR M

1File 2Edit 2.View 4.Table

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tablel Conditionl Condition2 =~ |
RdcTest: Stimulus { 3) 100.00 MH=z { 3) 100.00 MH=z
UP 10.00 k)| Parameter Ls n
L0 0.000 O Hode & ABS
Hominal Hue.oyy s | eeeeeses
BIN 1 UpperLimit ¥
OFF LowerLimit ]” ® jE”
In/f0ut e
BIHN 2 UpperLimit
OFF LowerLimit
Infout
BIH 3 UpperLimit
OFF LowerLimit
Infout
BIH 4 UpperLimit
OFF LowerLimit
Infiut
BIH 5 UpperLimit
OFF LowerLimit =
4] o | LIJ

4287aoj114
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Figure 8-10

Step 1.

Step 2.

Sorting According to Measurement Results

Setting BIN Range

Setting lower limit value

Follow these steps to set the lower limit value after setting the upper limit value of the BIN

as follows:

Click with the mouse in the cell corresponding to the column of the desired sorting
condition (one of conditions 1 to 4) on the row of the lower limit value of the BIN to be set.

Press the entry block numeric keys ([0] to [9][-][.]) to enter the lower limit value of the BIN
to be set and then press the desired unit key ([G/n], [M/u], [k/m], or [x1]).

To set the lower limit value to 49 nH when the limit mode is in absolute mode, for
example, press [4], [9], and then [G/n].

To set the lower limit value to -1% of the reference value (Nominal) when the limit mode is
in percentage mode, press [-] and [1] and then [x1] (Figure 8-10).

Setting lower limit value of BIN 1

4287A RF LCR Meter
1File 2Edit Zview 4.T.

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tabhlel Conditionl Condition2 =]
RdcTest: Stimulus { 3) 100.00 MH=z { 3) 100.00 MH=z
UP 10.00 k| Parameter Ls L1}
LD 0.000 O Mode ] ABS
Hominal Uy my o | eeeme=e=e
BIH 1 UpperLimit
OFF LowerLimit ®
Infout ]” v jE” [
BIH 2 UpperLimit
OFF LowerLimit
Infout
BIH 3 UpperLimit
OFF LowerLimit
InfOut
BIH 4 UpperLimit
OFF LowerLimit
InfOut
BIH 5 UpperLimit
OFF LowerLimit -
4] _ | LIJ
2.3 a5 | 86 .8
4287a0j115
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Step 1.

Step 2.
Step 3.

Figure 8-11

Sorting According to Measurement Results
Setting BIN Range

Selecting BIN range mode

You can select whether the BIN range should be inside or outside of the set limit values
(upper and lower limit values) or whether the BIN range should cover the entire range
regardless of the limit values.

Click with the mouse in the cell corresponding to the column of the desired sorting
condition (one of conditions 1 to 4) on the In/Out row of the BIN to be set.

Click the down arrow (V) at the right edge of the cell.

Click the desired BIN range mode from the drop-down list box to select it.

Bin range mode Definition

In Inside. This mode ensures that the BIN
range is inside the set limit values (upper
and lower limit values).

Outside. This mode ensures that the BIN
range is outside the set limit values (upper
and lower limit values). Namely, the BIN
is used when the result is equal to or
greater than the upper limit value or equal
to or less than the lower limit value.

Out

All The entire range. In this mode the BIN
range covers the entire range regardless of
the set limit values (upper and lower limit
values). Namely, the system assumes that
any measurement result is within the set
range.
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Selecting BIN range mode

1File Z2Edit 3View 4.Table

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =]
RdcTest: Stimmlus { 3) 100.00 MHz { 1) 1.0000 MH=z
UP 10.00 ki | Parameter Ls Bz deg)
LO 0.000 © Hode & ABS
Hominal G ooy oiy || 00 —osssse=
BIH 1 UpperLimit
OFF LowerLimit
Inf0ut - b
BIH 2 UpperLimit
OFF LowerLimit [0ut
Inf0ut ALL
BIH 3 UpperLimit
OFF LowerLimit
Inf0ut
BIH 4 UpperLimit
OFF LowerLimit
Inf0ut
BIH 5 UpperLimit
OFF LowerLimit =
4] _ | LIJ
23 5 | ] |8
4287acj116
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Figure 8-12

Sorting According to Measurement Results
Setting BIN On and Off

Setting BIN On and Off

In the presetting, all BINs are off (inactive), and the BIN is regarded as non-existent. This
requires the BIN to be turned on (activated) either before or after setting the BIN range to
make the new settings active. You can set the condition of a specific BIN and then turn it
off temporarily. After that you can turn it on whenever required (the setting of the BIN

range is not affected by turning the BIN on and off).

Step 1. Click with the mouse the ON/OFF button just below the BIN name button in the leftmost
column of the BIN Sort setup table to turn the BIN on and off.

Example of BIN 1 turned on

4287A RF LCR Meter

1File 2Edit ZView 4.Table

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =]
RdcTest: Stimmlus { 3) 100.00 MH=z { 1) 1.0000 MHz
UP 10.00 ki | Parameter Ls Bz {deqg)
LO 0.000 O Hode & ABS
Hominal gu.momy oiy | eeeseses
BIH 1 UpperLimit 1.000 %
0H LowerLimit -1.000 %
In/f0ut In b
BIH 2 UpperLimit
OFF LowerLimit
Inf0ut
BIH 3 UpperLimit
OFF LowerLimit
Inf0ut
BIH 4 UpperLimit
OFF LowerLimit
Inf0ut
BIH 5 UpperLimit
OFF LowerLimit =
4] _ | LIJ
2_| 3 a_ | 5 | 7.8
4287acj117
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Figure 8-13

Step 1.
Step 2.
Step 3.

Sorting According to Measurement Results
Setting Faulty BIN (OUT OF GOOD BINS)

Setting Faulty BIN (OUT OF GOOD BINS)

You can predetermine that BINs following the desired BIN number are faulty.

If a BIN is evaluated as faulty by BIN sorting, the result of OUT_OF GOOD_BINS as
well as the BIN number is output to the handler interface.

Click with the mouse “2. Edit” on the menu bar.
Click “7. Out Of Good Bins” from the menu.
From the sub-menu, click an item for the lowest-order good BIN.

For example, selecting “Out Of Good Bins: > Bin3” sets BINs 1 to 3 as good and BINs 4
to 13 as not good. A red dotted line is drawn on the boundary between the lowest good BIN
and the highest faulty BIN (Figure 8-13).

Setting BINs 4 and lower as faulty

1File 2Edit 2View 4.Table

STIMULUS | CAL KIT | COMPEN KIT |
Tahlel Conditionl Condition2 =]

RdcTest Stimulus { 3) 100.00 MHz { 1) 1.0000 MHz = o
UP 10.00 ki) | Parameter Ls Bz {deqg) 8 %)
LO 0.000 0 Mode % ABS )

Hominal s0.0000 nH | —————m—o c =
BIN 1 UpperLimit 1.000 & @ (_8
oH LowerLimit -1.000 % cBD >
Inf0ut In =) 8
BIH 2 UpperLimit 2.000 & - ©
0N LowerLimit -2.000 % O o
In/out In 28
BIN 3 UpperLimit 3.000 & T
oH LowerLimit -3.000 % o
InfOut In
'BIN 4 |upperLimit|  4.000 = | 0. 00000 a0y
oH LowerLimit -4.000 %
InfOut In
BIH 5 UpperLimit 5.000 &
oH LowerLimit -5.000 % -
4] - _ LlJ

4287a0j118
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Setting Upper and Lower Limit Values for DC Resistance
Measurement

When the DC resistance (Rdc) measurement is activated, the 4287A starts DC resistance
measurement before impedance measurement. In this case, pass/fail evaluation is made
according to the preset test limit after DC resistance measurement. If the result deviates
from the test limit, the /RDC_OUT_OF RANGE signal of the handler interface is
activated and the DC resistance measurement result is displayed in red.

Use the following steps to set the upper and lower limit values for the DC resistance
measurement.

Step 1. Click with the mouse in the DC resistance upper limit value cell (UP x.xx Q) in the
upper-left corner of the BIN sort setup table.

Step 2. Press the entry block numeric keys ([0] to [9][-][.]) to enter the upper limit value of the DC
resistance and then press the unit key ([G/n], [M/u], [k/m], or [x1]).

To set the upper limit value to 20 Q, for example, press [2], [0], and then [x1] (Figure 8-14).

Figure 8-14 Setting upper limit value for DC resistance (Rdc)

4287A RF LCR Meter

LFile ZEdit 3Wiew 4.

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 [~ |
RdcTest: Stimmlus i 3) 100.00 MH= { 1) 1.0000 MH=
= x‘ Ls Az (deq)
= = 2'1 Ikﬂ-... Jd & ABS
Hominal F0.0000 5t || e
BIH 1 UpperLimit 1.000 %
(1)} LowerLimit -1.000 %
Infout In o
BIH 2 UpperLimit 2.000 %
0H LowerLimit -2.000 %
InfOut In
BIH 3 UpperLimit 3.000 %
oH LowerLimit -3.000 %
InfOut In
| Biw 4 |upperLimit| = 4.000 & |  o.00000 aee
0H LowerLimit -4.000 %
Infout In
BIH 5 UpperLimit 5.000 %
oH LowerLimit -5.000 % -
4] - | LlJ

4287a0j119

Step 3. Set the DC resistance lower limit value by clicking in its cell and then following the
procedure of step 2.
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Step 1.

Step 2.

Figure 8-15

BIN Sorting
result

Sorting According to Measurement Results
Turning On BIN Sorting and Displaying the Result

Turning On BIN Sorting and Displaying the Result

When BIN sorting setup is completed, follow these steps to turn on the BIN sorting
function.

Press the [System] key in the Instrument State Block on the front panel to display the
System softkey menu.

Press the COMPARATOR [ ] key in the softkey menu to turn ON/OFF the BIN sorting
execution (the setting toggles with each press of the key).

Softkey Label Display Status

COMPARATOR [ON] ON (BIN sorting is executed)

COMPARATOR [OFF] OFF (BIN sorting is not executed)

When BIN sorting is turned on, the BIN sorting result is displayed for each measurement in
the BIN sorting result area in the upper left area of the display (Table 8-15).

BIN Sort Result Display
42874 RF LCR Meter
TABLE ]

BOTNT 13.0 dBm
EIN = 2 3 Loml

EEEFER MENU

59 Q

38 deg

06 Q

SERVICE MENU

06 Q

4237 a0e 137

NOTE

The figure displayed following “BIN =" is the BIN number as the BIN sort result.
When the measurement result is not sorted in any of the BINs, “BIN = 0" is displayed.
When Overload or Rdc limit deviation occurred, “BIN = 14” is displayed.

When the measurement result is sorted in “Good Bins” defined by “Setting Faulty BIN
(OUT OF GOOD BINS)” on page 187, the BIN sort result is displayed in white; when the
measurement result is sorted in “Faulty Bins,” the BIN sort result is displayed in red.
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Effective from
Firmware Rev. 1.20

Step 1.

Step 2.

Step 3.

Sorting According to Measurement Results
Bin Count Function

Bin Count Function

The Bin Count function counts the frequency by incrementing the bin count corresponding
to the Bin Sorting result by 1 each time measurement ends. The frequency of each bin can
be viewed on the display when necessary.

Turning on Bin Count

If Bin Count is turned on, the bin frequency corresponding to the result is incremented by 1
each time Bin Sorting is run by measurement.

Bin Count can be turned on using the following procedure:

In the front panel Measurement Block, press the [Prmtr] key to display the Prmtrs softkey
menu.

In the softkey menu, press the BIN COUNT MENU to display the BIN COUNT MENU
softkey menu.

NOTE

Step 1.

Step 2.

Step 3.

In the softkey menu, press the COUNT [ ] key to turn on Bin Count.
softkey label Status of Bin Count
COUNT[ON] On
COUNT[OFF] Off

Even when Bin Count is turned on, the counter value is unchanged unless Bin Sorting is
actually run. For using the Bin Sorting function, refer to Chapter 8, "Sorting According to
Measurement Results" in the Operation Manual.

Listing the BIN Count results
The Bin Count results can be listed on the LCD display by using the following procedure:

In the front panel Measurement Block, press the [Prmtr] key to display the Prmtrs softkey
menu.

In the softkey menu, press the BIN COUNT MENU to display the BIN COUNT MENU
softkey menu.

In the softkey menu, press the DISPLAY key to list the BIN Count results (see Figure 8-16).
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Sorting According to Measurement Results
Bin Count Function

Figure 8-16 Bin Count Results dialog box
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NOTE To close the Bin Count Results dialog box, press the OK button.

The BIN Count results listed in the dialog box are those obtained when you pressed the
DISPLAY softkey. If the contents of the bin count are updated because measurement and
bin sorting are run when the dialog box is on display, you will have to close it once and
then press the DISPLAY softkey again to redisplay it.

Initializing the contents of the bin counts to zero (resetting the counter)

The contents of all bin counts (i.e., value in the counter) can be initialized (resetting) to
zero using the following procedure:

Step 1. In the front panel Measurement Block, press the [Prmtr] key to display the Prmtrs softkey
menu.
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Step 2. In the softkey menu, press the BIN COUNT MENU to display the BIN COUNT MENU
softkey menu.

Step 3. In the softkey menu, press the CLEAR key to initialize the contents of all bin counts to
Zero.
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Sorting According to Measurement Results

Example of Settings for BIN Sorting

Example of Settings for BIN Sorting

The following introduces an example of setting an actual BIN sort setting table. The
sorting conditions to be set are shown in Table 8-2.

Table 8-2 Sorting conditions
BIN Condition 1 Condition 2
Measurement point number: 3 (100 MHz) | Measurement point number: 3 (100 MHz)
Measurement parameter: Ls Measurement parameter: Q
BIN 1 -1%  50nH +1% 100 oo
—+—o —
BIN 2
-2% -1% 50nH +1% +2% 100 0
—oO f o—e *r—
BIN 3 -2% 50nH +2% -0 100
® f ® — 0
OUT OF -0 —2% 50nH +2%  +oo —o0 +00
BINS —0 | O
NOTE

When both Condition 1 and Condition 2 of Table 8-2 are met, the DUT is placed in the

appropriate BIN.

In Table 8-2, “@” denotes that this point is included, and “O” denotes that this point is not

included.

Perform the following steps to set these conditions in the 4287A.
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Sorting According to Measurement Results
Example of Settings for BIN Sorting

Setting the measurement point number, measurement parameter, and
BIN range setting mode for Condition 1

Step 1. Press the [Cmptr] key in the instrument state block (INSTR STATE) on the front panel to
display the BIN sorting setup display (Figure 8-17).

Figure 8-17 BIN sorting setup display

1.File 2Edit 3View 4.Table

STIMULUS | CAL KIT | COMPEN KIT
Tahlel Conditionl Condition2 =
RdcTest: Stimulus ({ 1) 1.0000 MH=z { 1) 1.0000 MH=z
UP 10.00 k| Parameter 12] Bz deg)
LD 0.000 O Mode ABS ABS
Doetmedl, |00 seeememee= | ceeseese
BIH 1 UpperLimit
OFF LowerLimit
In/f0ut b
BIH 2 UpperLimit
OFF LowerLimit
Inf0ut
BIH 3 UpperLimit
OFF LowerLimit
Inf0ut
BIH 4 UpperLimit
OFF LowerLimit
Inf0ut
BIH 5 UpperLimit
OFF LowerLimit =
4] - | LIJ

428Taoj120

Step 2. Use the following procedure to set the measurement point number for Condition 1.

Z®
)

wn
i)
c =
5
‘3"@
o >
50
=0
palcs
=
>
c @
at—F
o

a. Click with the mouse the measurement point number (Stimulus) cell in the Condition 1
column to select the cell.

b. Click the down-arrow V¥ that appears in the right side of the cell.
¢. In the drop-down list box that appears, click “(3) 100.00 MHz” (Figure 8-18).
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Figure 8-18

Figure 8-19

Sorting According to Measurement Results

Example of Settings for BIN Sorting

Setting the measurement point number (Stimulus) for Condition 1

4287A RF LCR Meter

1File Z2Edit 2Vew 4.Table

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition?2 =]
RdcTest: Stimulus 00 .00 M ( ILp 1.0000 MHz
UP 10.00 kO | Parameter [{ 1) 1.0000 MHz Bz(deqg)
LO 0.000 O Mode { 2} 10.000 MH=z ABS
e 00.00 MHz |
{ 4) 1.0000 GHz
BIH 1 UpperLimit
OFF LowerLimit
In/Out b
BIHN 2 UpperLimit
OFF LowerLimit
InfDut
BIH 3 UpperLimit
OFF LowerLimit
Inf0ut
BIH 4 UpperLimit
OFF LowerLimit
InfOut
BIH 5 UpperLimit
OFF LowerLimit <
1] _ | LlJ
2 o3 oA ] &5 ] i .8
4287aoj121

Step 3. Set the measurement parameter for Condition 1 to Ls.

Setting the measurement parameter for Condition 1

4287A RF LCR Meter

1File 2.Edit 3.View 4.Table

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =
RdcTest: Stimulus { 3) 100.00 MH=z { 1) 1.0000 MHz
UP 10.00 ki | Parameter || Bz {deqg)
LO 0.000 & Hode 121 = ABS
Homina pMI¥L ...  ________
BIH 1 UpperLimit Lp
0FF LowerLimit s |
InjOout cp =
BIH 2 UpperLimit |R=s
0FF LowerLimit [FP
Injout |?
D -
BIH 3 UpperLimit
0FF LowerLimit
InjfOut
BIH 4 UpperLimit
0FF LowerLimit
Injout
BIH 5 UpperLimit
0FF LowerLimit =
<] o | ;l_‘
T e o |
4287anj122

Step 4. Next, use the following procedure to set the setting mode for the range of sorting for
Condition 1.

a. Click the limit setting mode (Mode) cell in the Condition 1 column to select the cell.
b. Click the down-arrow V¥ that appears in the right side of the cell.
c. In the drop-down list box that appears, click “PCNT” (percent) (Figure 8-20).
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Figure 8-20

Figure 8-21

Sorting According to Measurement Results
Example of Settings for BIN Sorting

Setting the limit setting mode (Mode) for Condition 1

1.File 2Edit 3View 4.Tahle

STIMULUS | CAL KIT| COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =]
RdcTest: Stimulus { 3) 100.00 MHz (S]] 1.0000 MHz
UP 10.00 k| Parameter L= Bz {deqg)
LO 0.000 O Hode ABS
Hominal (&BS |
BIH 1 UpperLimit
OFF LowerLimit DEV
In/out b
BIH 2 UpperLimit
OFF LowerLimit
InfOut
BIH 3 UpperLimit
OFF LowerLimit
InfOut
BIH 4 UpperLimit
OFF LowerLimit
InfOut
BIH 5 UpperLimit
OFF LowerLimit =
4] - | LIJ
2.3 J.a | &5 ] i 8
4287a0j123

d. Click the reference value (Nominal) cell below the limit setting mode (Mode) cell.

e. Press the [5], [0] and [G/n] keys in the entry block on the front panel sequentially to

input 50 nH as the reference value.

Entering the reference value (Nominal)

42874 RF LCR Meter

1File 2Edit 2View 4.Table

STIMULUS | CAL KIT| COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =]
RdcTest: Stimmlus { 3) 100.00 MH=z { 1) 1.0000 MH=z
UP 10.00 ki) | Parameter Ls Bz {deqg)
LO 0.000 O Hode & ABS
Hominal Huemoy my ) emesmeses
BIH 1 UpperLimit
OFF LowerLimit
Inf0ut b
BIH 2 UpperLimit
OFF LowerLimit
InfOut
BIH 3 UpperLimit
OFF LowerLimit
InfOut
BIH 4 UpperLimit
OFF LowerLimit
Infout
BIH 5 UpperLimit
OFF LowerLimit <
4] - | LIJ
Y T . ——| 7 | 8
4287acji24
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Sorting According to Measurement Results
Example of Settings for BIN Sorting

Setting the measurement point number, measurement parameter, and
BIN range setting mode for Condition 2

Step 1. In the same manner as for Condition 1, set the measurement point number for Condition 2
by following this procedure.

a. Click with the mouse the measurement point number (Stimulus) cell in the Condition 2
column to select the cell.

b. Click the down-arrow V¥ that appears in the right side of the cell.
c. In the drop-down list box that appears, click “(3) 100.00 MHz” (Figure 8-22).

Figure 8-22 Setting the measurement point number (Stimulus) for Condition 2

4287A RF LCR Meter

1File Z.Edit 3.View 4.Table

STIMULUS | CAL KIT| COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 [~ |
RdcTest: Stimulus { 3) 100.00 MH=z 00 .00 M -
UP 10.00 kO | Parameter Ls { 1) 1.0000 MH=z
L0 0.000 0 Mode % { 2) 10.000 MH=z
Hominal 50.0000 nH e
{ 4) 1.0000 GHz
BIH 1 UpperLimit
OFF LowerLimit
In/Out ]
BIH 2 UpperLimit
OFF LowerLimit
InfDut
BIH 3 UpperLimit
OFF LowerLimit
InfDut
BIH 4 UpperLimit
OFF LowerLimit
InfDut
BIH 5 UpperLimit
OFF LowerLimit -

i |

4287a0j125

Step 2. Set the measurement parameter for Condition 2 as follows.

a. Click the measurement parameter (Parameter) cell in the Condition 2 column to select
the cell.

b. Click the down-arrow V¥ that appears in the right side of the cell.
¢. Inthe drop-down list box that appears, click “Q” (Figure 8-23).
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Figure 8-23 Setting the measurement parameter (Parameter) for Condition 2

4287A RF LCR Meter

1File Z.Edit 3View 4Table

STIMULUS | CAL KIT| COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =]
RdcTest: Stimulus { 3) 100.00 MHz { 3) 100.00 MHz
UP 10.00 k0| Parameter Ls T - |
LO 0.000 O Mode % 121 =
Hominal 50.0000 nH 1¥]
BIN 1 UpperLimit 11::
OFF LowerLimit s |
Inf0ut cp |
BIH 2 UpperLimit Rs
OFF LowerLimit Rp
InjOut ]; _
BIH 3 UpperLimit
OFF LowerLimit
Inf0ut
BIH 4 UpperLimit
OFF LowerLimit
Inf0ut
BIH 5 UpperLimit
OFF LowerLimit -
1] - | LIJ

2 .3 a5 | & | 7 | s O

4287aoj126

NOTE The setting mode for the range for sorting in Condition 2 is not changed from the default
setting “ABS” (absolute value setting). When set with an absolute value, the reference
value is not required and *“-------- ” is indicated in the “Nominal” cell.

Setting the measurement value range for sorting into BIN 1 to BIN 3
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After setting the measurement point number, measurement parameter, and BIN range
setting mode for both Condition 1 and Condition 2, set the measurement value range for
sorting into BIN 1 to BIN 3.

Step 1. Set the upper limit measurement value for sorting into BIN 1 for Condition 1 by following
this procedure.

a. Click with the mouse the BIN 1 UpperLimit cell in the Condition 1 column to select the
cell.

b. Press the [1] key in the entry block on the front panel (Figure 8-24) and then press the
[x1] key to enter + 1% as the upper limit value for BIN 1.
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Figure 8-24

Sorting According to Measurement Results
Example of Settings for BIN Sorting

Setting the upper limit value for Condition 1 of BIN 1
42874 RF LCR Meter

1File 2Edit 2Miew 4.Table

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =]
RdcTest: Stimulus { 3) 100.00 MH=z { 3) 100.00 MH=z
UP 10.00 ki) | Parameter Ls n
L0 0.000 @ Mode & ABS
Hominal Gu.mery o | sesssses
BIH 1 UpperLimit ®
OFF LowerLimit 1” ® jE”
In/Out b
BIH 2 UpperLimit
OFF LowerLimit
InfDut
BIH 3 UpperLimit
OFF LowerLimit
InfDut
BIH 4 UpperLimit
OFF LowerLimit
InfDut
BIH 5 UpperLimit
OFF LowerLimit =
1 - | LIJ
2_| 3 4_| 5 | 6 7.8
4287anj127

Step 2. Set the lower limit measurement value for sorting into BIN 1 for Condition 1 by following

Figure 8-25

this procedure.

a. Click the BIN 1 LowerLimit cell in the Condition 1 column to select the cell.

b. Press the [-][1] keys in the entry block on the front panel (Figure 8-25) and then press
the [x1] key to enter -1% as the lower limit value for BIN 1.

Setting the lower limit value for Condition 1 for BIN 1
4287A RF LCR Meter

1File Z2Edit 2View 4.

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition?2 =]
RdcTest: Stimulus { 3) 100.00 HMH=z { 3) 100.00 MH=z
UP 10.00 ki | Parameter Ls n
L0 0.000 & Hode & ABS
Hominal e T | e
BIH 1 UpperLimit
OFF LowerLimit _]” = j%” |
InfDut
BIHN 2 UpperLimit
OFF LowerLimit
InfDut
BIH 3 UpperLimit
OFF LowerLimit
Inf0ut
BIH 4 UpperLimit
OFF LowerLimit
InfOut
BIH 5 UpperLimit
OFF LowerLimit <
4] - | LIJ
2 | 3 [ ) 7 | 8
4287a0j128

Step 3. Set the BIN range mode for sorting into BIN 1 for Condition 1 to “In”.
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Figure 8-26

Sorting According to Measurement Results
Example of Settings for BIN Sorting

Setting the BIN range mode for sorting into BIN 1 for Condition 1

1.File 2Edit 3View 4.Tahle

STIMULUS | CAL KIT| COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 |
RdcTest: Stimulus { 3) 100.00 MH=z { 3) 100.00 MH=z
UP 10.00 k| Parameter Ls 1]
LO 0.000 O Hode & ABS
Hominal G.morn myg 00 || ooeeeees
BIH 1 UpperLimit
0FF LowerLimit
In/f0ut b
BIH 2 UpperLimit
OFF LowerLimit [0ut
Inf0ut AL
BIH 3 UpperLimit
0FF LowerLimit
Inf0ut
BIH 4 UpperLimit
0FF LowerLimit
Inf0ut
BIH 5 UpperLimit
0FF LowerLimit <
4] _ | LIJ
2 | 3 ] .4 | 5 ] i =8
4287acji29

Step 4. Set the upper limit measurement value for sorting into BIN 1 for Condition 2 by following

Figure 8-27

this procedure.

a. Click the BIN 1 UpperLimit cell in the Condition 2 column to select the cell.

b. Press the [1] key in the entry block on the front panel (Figure 8-27) and then press the
[G/n] key to enter 1G as the upper limit value for Condition 2 of BIN 1.

Setting the upper limit value for Condition 2 of BIN 1
4287A RF LCR M

1.File 2Edit 3\iew 4.Tahle

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =]
RdcTest: Stimulus { 3) 100.00 MH=z { 3) 100.00 MH=z
UP 10.00 ki | Parameter Ls n
LO 0.000 O Hode & ABS
Hominal ooy o ] eseseses
BIH 1 UpperLimit ®
OFF LowerLimit ! I jE”
In/f0ut b
BIH 2 UpperLimit
OFF LowerLimit
Inf0ut
BIH 3 UpperLimit
OFF LowerLimit
Inf0ut
BIH 4 UpperLimit
OFF LowerLimit
Injfout
BIH 5 UpperLimit
OFF LowerLimit =
4] _ | LIJ
2 | .3 | ..a | &5 7.8
4287acj130
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NOTE

Sorting According to Measurement Results

Example of Settings for BIN Sorting

Instead of setting the upper limit to infinite, 1G is entered as a sufficiently large value.

The In/Out cell is left unchanged in the default setting “In” (the BIN range is between the

upper limit and lower limit).

Step 5. Set the lower limit measurement value for sorting into BIN 1 for Condition 2 by following

Figure 8-28

this procedure.

a. Click the BIN 1 LowerLimit cell in the Condition 2 column to select the cell.

b. Press the [1][0][0] keys in the entry block on the front panel (Figure 8-28) and then
press the [x1] key to enter 100 as the lower limit value for Condition 2 of BIN 1.

Setting the lower limit value for Condition 2 of BIN 1
42874 RF LCR Meter

1File ZEdit 3Wiew 4.

STIMULUS | CAL KIT| COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =]
RdcTest: Stimmlus { 3) 100.00 MH=z { 3) 100.00 MH=z
UP 10.00 k| Parameter Ls n
L0 0.000 O Hode & ABS
Hominal .oy ooy || 00 =esssess
BIH 1 UpperLimit
OFF LowerLimit wa ji”—
InfOut
BIH 2 UpperLimit
OFF LowerLimit
InfOut
BIH 3 UpperLimit
OFF LowerLimit
InfOout
BIH 4 UpperLimit
OFF LowerLimit
InfOut
BIN 5 UpperLimit
OFF LowerLimit =
<] - | LIJ
2 [ 3 TR 7ol

4287a0j131

Step 6. Set the BIN range mode of Condition 2 for sorting into BIN 1 to “In”.
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Figure 8-29 Setting the BIN range mode of Condition 2 of BIN 2

1File 2Edit 3View 4.Table

STIMULUS | CAL KIT| COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =
RdcTest: Stimnlus { 3) 100.00 MHz { 3) 100.00 MHz
VP 10.00 k)| Parameter L= 1]
LO 0.000 O Mode E] ARBS
Hominal e
BIN 1 UpperLimit
OFF LowerLimit
In/Out -
BIN 2 UpperLimit
OFF LowerLimit Out
Infout ALL
BIN 3 UpperLimit
OFF LowerLimit
Infout
BIN 4 UpperLimit
OFF LowerLimit
Infout
BIN 5 UpperLimit
OFF LowerLimit =
<] - | LIJ
T T A < |
4287aoj132

Step 7. Set the BIN 1 setting to On.

= o
2o
. . »
Figure 8-30 BIN 1 turned to ON setting c =
S =
4287A RF LCR Meter (BD a
1.File Z2Edit 3View 4.Table (-:D g
STIMULUS | CAL KIT | COMPEN KIT COMPARATOR| =9
Tahlel Conditionl Condition2 [~ | C? a
RdcTest : Stimulus { 3) 100.00 MHz { 3) 100.00 MHz g 5
UP 10.00 k0| Parameter Ls 0 =@
—
LO 0.000 Mode % ABS ® 3
Hominal 0000 w0 |00 em—eeeee
BIN 1 UpperLimit 1.000 % 1.00000 G
on LowerLimit -1.000 % 100.000
In/fOut In In o
BIH 2 UpperLimit
OFF LowerLimit
Inf0ut
BIH 3 UpperLimit
OFF LowerLimit
Inf0ut
BIH 4 UpperLimit
OFF LowerLimit
Inf0ut
BIH 5 UpperLimit
OFF LowerLimit
4] - | LlJ
2 | 3 4 | 5 | .7 | 8 EXIT
4287a0/133

Step 8. In the same manner as for BIN 1, set the measurement value ranges for BIN 2 and BIN 3 as
shown in Figure 8-31.
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Figure 8-31

Sorting According to Measurement Results

Example of Settings for BIN Sorting

BIN 2 and BIN 3 sorting condition settings

4287A RF LCR Meter

1.File 2.Edit 32View 4.Table

STIMULUS | CAL KIT | COMPEN KIT COMPARATOR |
Tahlel Conditionl Condition2 =~ |
RdcTest: Stimmlus { 3) 100.00 MH=z 3) 100.00 MH=z
UP 10.00 kit | Parameter Ls n
L0 0.000 & Mode E] ABS
Hominal U oy oy | oeeseees
BIH 1 UpperLimit 1.000 % 1.00000 G
0H LowerLimit -1.000 % 100.000
Injout In In b
BIH 2 UpperLimit 2.000 % 1.00000 G
0H LowerLimit -2.000 % 100.000
InjfOut In In
BIH 3 UpperLimit 2.000 % 100.000
0H LowerLimit -2.000 % -1.00000 G
InjfOut In In
BIH 4 UpperLimit
OFF LowerLimit
InjOut
BIH 5 UpperLimit
OFF LowerLimit =
4] o | LIJ

4287aoji34

OUT OF GOOD BINS setting

Following these steps to set OUT OF GOOD BINS.

Step 1. Click with the mouse “2. Edit” in the menu bar to display the pull-down menu.

Step 2. Click “7. Out Of Good Bins > in the pull-down menu (selection sub-menu appears to the

right).
Step 3. Click “Out Of Good Bins: >Bin3” (Figure 8-32).
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Figure 8-32

Figure 8-33

OUT OF GOOD BINS setting

1File | 2Edit 3Wiew 4.Table

Sorting According to Measurement Results

Example of Settings for BIN Sorting

STIM!I LUt i
T: 2.Copy CirkrC Conditionl Condition2 =
| 2Pt i 3) 100.00 MHz { 3) 100.00 MHz
uP 1 < Irsent = 0
Lo 5ok Edit % ABS
&St Al FOLO000 @l | e
1 nnn & 1.00000 G
Out Of Good Bins: =Bin 1 100. 000
B.Clear Table Cut Of Good Bins: =Bin2 In b
Bin uppErLIL Out Of Good 1.00000 B
1)) LowerLimit Out Of Good Bins: =Bind 100.000
Infout Qut Of Good Bins: =BinS In
BIH 3 UpperLimit Cut Of Good Bins: =BinG 100.000
0H LowerLimit Qut Of Good Bins: =Bin7 -1.00000 G
Inj0ut Cut Of Good Bins: =Bing In
BEIN 4 UpperLimit Out Of Good Bing: »Bind
fEh AR LI v Out Of Good Bins: »Binl0
Ly s Out Of Good Bins: =Bin1l
BN D (Woperlimit Out Of Good Bins: =Bin12
i Loverl it Out Of Goad Bins: >Bin13 -
1] T LIJ
2 | 3 | A | &5 _ | & 7.8
4287a0j135

The GOOD BINS line is drawn between BIN 3 and BIN 4 as shown in Figure 8-33. In
accordance with this setting, measurement results that do not meet the conditions set for

BIN 1 to BIN 3 are judged to be OUT OF GOOD BINS.

OUT OF GOOD BINS line

4287A RF LCR Meter

1File 2Edit 3.View 4.Tahle

Z®
)

wn
i)
c =
5
‘3"@
o >
50
=0
palcs
=
>
c @
at—F
o

STIMULUS | CAL KIT | COMPEN KIT { COMPARATOR'
Tahlel Conditionl Condition2 [~ |
RdcTest: Stimulus { 3) 100.00 MHz 4 S 100.00 MH=z
UP 10.00 kO | Parameter L= n
LO 0.000 © Hode & ABS
Hominal U ooy o | sosssess
BIH 1 UpperLimit 1.000 % 1.00000 G
0H LowerLimit -1.000 % 100.000
In/f0ut In In o
BIH 2 UpperLimit 2.000 % 1.00000 G
0H LowerLimit -2.000 % 100.000
Inf0ut In In
BIH 3 UpperLimit 2.000 % 100.000
0H LowerLimit -2.000 % -1.00000 G
Inf0ut In In
| Bmw 4 |vpperiimit| = o000z [ T " oloooo0
OFF LowerLimit
Inf0ut
BIH 5 UpperLimit
OFF LowerLimit =
4] _ | LIJ
2 .3 | 4 | 5 | ® i .8
4287acj136
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Sorting According to Measurement Results
Example of Settings for BIN Sorting

Displaying the BIN sorting results

Following these steps to display the BIN sort result on the LCD display.
Step 1. Press the [System] key on the front panel to display the System softkey menu.

Step 2. Press the Comparator [ ] softkey to turn on the comparator function. The BIN sort result is
displayed for each measurement in the upper left part of the LCD display (Figure 8-34).

Figure 8-34 BIN sorting result display

4287A RF LCR Meter

BIN Sorting
result

“E MENU

4237 a0e 137
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Obtaining Statistical Data on
Measurement Results

This chapter describes the functions for calculating and displaying statistical data
following continuous recording of measurement results.

205



Obtaining Statistical Data on Measurement Results
Overview of Functions for Statistical Analysis

Overview of Functions for Statistical Analysis

Agilent 4287A’s functions for statistical analysis allow you to store the required values of
measurement results (four measurement parameters, test signal voltage level monitor
value, test signal current level monitor value, DC resistance measurement value) in the
order of measurement internally in the unit. These functions also allow you to calculate and
display statistical data based on the stored data.

The parameter names and definitions of the statistical data that can be calculated and
displayed are shown in Table 9-1.

Table 9-1

Statistical analysis parameters of 4287A

Parameter name

Definition

Mean value (Mean)

n
2%

i=1
n

(n = number of normal measurements, x; = normal

measurement number 7)

Standard Deviation (SD)

n

2
Z (x;—Mean)
izl ; (n = number of normal measurements, x; = normal
n_

measurement number 7)

3*SD/Mean

3xSD
Mean

Minimum value (Min)

*
Smallest measured value among normal measurements !

Maximum value (Max)

Largest measured value among normal measurements

Number of normal measurements
(Total = n)

Number of measurements performed normally

Number of Rdc limit deviations
(Rdc Fail)

Number of measurements where Rcd measurement value deviated from
the limit value

Number of overloads (Ovld)

Number of measurements where overloaded occurred

Number of abnormal measurements
(Abnorm.)

Number of measurements where either Rdc limit deviation or overload
occurred

Total number of measurements (All)

The total number of measurements (including abnormal measurements)

*]. Measurements where neither Rdc limit deviation nor overload occur.

206

Chapter9



Obtaining Statistical Data on Measurement Results
Data Logging for Statistical Analysis

Data Logging for Statistical Analysis
Perform the following steps to log the data to be used in statistical analysis.

From the seven parameters (measurement parameter 1, measurement parameter 2,
measurement parameter 3, measurement parameter 4, test signal voltage level monitor
value (I-mon), test signal current level monitor value (V-mon), and DC resistance
measurement value (Rdc)), select the parameters for statistical analysis and display them
on the single point measurement display or on the list measurement display.

Parameters displayed on the measurement display are subjected to statistical analysis.
Accordingly, make sure that parameters that should not be subjected to statistical analysis
are not displayed on the measurement display. For how to turn the parameter display off,
see Chapter 7, “Executing Measurements and Displaying Results,” on page 155.

When measuring with multiple measurement points on the list measurement display, each
of the measurement points are subjected to statistical analysis.

—
Step 1.
NOTE
Step 2.
Step 3.
Figure 9-1

Step 4.

Press the [Trig Mode] key on the instrument state block of the front panel to display the
trigger mode softkey menu.

Select DATA LOGGING from the softkey menu to display the DATA LOGGING softkey
menu.

Select MAX LOG SIZE [ ] from the softkey menu to display the Data Logging Size input
window (Figure 9-1).

Data Logging Size input window

BERT
i
BE D |

BEETT
DmE e

Cancel BS

4287a0j138

Enter the data logging size by clicking the number keys in the window. When done, click
the Enter key to complete the input.

NOTE

A single data logging size is required for all parameters in the same measurement. For
example, if seven parameters are displayed in the single point measurement display and list
measurement with four measuring points are to be performed with 1000 data logged for
each point, it is necessary to set the data logging size to 7 x 4 x 1,000 = 28,000.

The data logging size can be set to a maximum of 2,400,000 (points).

Step 5.

Select START LOGGING from the DATA LOGGING softkey menu to start data logging.
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Obtaining Statistical Data on Measurement Results
Data Logging for Statistical Analysis

Step 6. Activate the measurement trigger and execute measurement the required number of times.

NOTE When the trigger mode is free run, data logging starts at the time the START LOGGING
key is selected in Step 6.
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Obtaining Statistical Data on Measurement Results
Executing Statistical Analysis and Displaying Results

Executing Statistical Analysis and Displaying Results
The following procedure is used to execute statistical analysis and display results.

Step 1. Press the [Prmtr] key on the measurement block of the front panel to display the Prmtrs
softkey menu.

Step 2. Select the DATA EXAM softkey to display the DATA EXAM softkey menu.

Step 3. From the softkey menu, select the parameters to be subjected to statistical analysis and
show the results of the statistical analysis of the parameters on the display.

Figure 9-2 Results of statistical analysis

Data Exam. Result

wo. | mean | sp | 3+sp/tean | man | max | Total

-204 905.9 m 2.258 111.2 m 9.702 1000
-265 991.4 m 2.352 40.11 m 13.67 1000
-302 1.535 3.536 63.94 m 39.18 1000
-005 58.20 m 173.7 m 63.1 m 1.246 1000

4287a0j138

428Taoj140

NOTE For the definition of each of the statistical analysis parameters, see “Overview of Functions
for Statistical Analysis” on page 206.
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Saving Measurement Data for Statistical Analysis

The following procedure can be used to save measurement data for statistical analysis to the
4287A’s hard disk or to a floppy disk.

Step 1. Press the [Save/Recall] key on the instrument state block of the front panel to display the
Save/Recall softkey menu.

Step 2. Press either of the following softkeys to display the window for saving measurement data
for the statistical analysis.

Softkey Function

EXPORT LOG (ASC) Displays the window for saving measurement
data for the statistical analysis in ASCII format.

EXPORT LOG DATA (BIN) Displays the window for saving measurement
data for the statistical analysis in binary format.

Figure 9-3 Windows for saving results of statistical analysis (left: ASCII format; right: Binary
format)
Save As K1 Ei @l Save As EE3
Save_in:l@User =l gl l__ Save_in:l@User =l gl |_§—

File name: | Save I File name: I Save I
Save as type: I[)ata Files[*. cav) j Cancel | Save as ype: IBinar_l,l [rata Files[* dta) j Cancel |

Input from the front panel | Input fram the front panel |
4 A
4287acj141 4287acji42
Step 3. Enter the filename in the File name box.
NOTE The user is not required to add the extension following the filename (the “.csv” filename

extension is automatically added).

When using the mouse to enter the filename, follow this procedure.

a. Click the Input from the front panel key to display the File Name input window
(Figure 9-4).
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Figure 9-4 File Name input window

DERDEREED e
DEREDDRE -

BB B R D e
K22 B R B Y
- > ﬁ E - Enter

<

4287a0j143

b. Click the letter keys to enter the filename.

¢. Click the Enter key to complete the filename input.

Key Function

(Letter and symbol keys) To enter the alphabetic letter or symbol
shown on the key face at the position of
the cursor on the input line.

ABC To switch the letter and symbol keys to
the upper case mode.

abc To switch the letter and symbol keys to
the lower case mode.

1@#%$% To switch the letter and symbol keys to
the symbol mode.

<- To move the cursor on the input line one
character to the left.

> To move the cursor on the input line one
character to the right.

Del To delete the character to the right of the
CUrSOT.

BS To delete the character to the left of the
CUrsor.

Cancel To cancel the input of the filename in the
File Name input window and close the
window.

Enter To accept the character string entered on
the input line as the filename and close the
window.

Step 4. Press the Save key to save the results of the statistical analysis in a file with the specified
file name and in the specified file format.
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Obtaining Statistical Data on Measurement Results
Saving Measurement Data for Statistical Analysis
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10

Storing and Retrieving 4287A Internal
Information and File Management

This chapter describes the methods used for storing and retrieving 4287A internal
information (setting statuses, results of statistical analyses, screen displays) as well as file
management.
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Step 1.
Step 2.
Step 3.
Figure 10-1
Step 4.
NOTE
NOTE
Step 5.

Storing and Retrieving 4287A Internal Information and File Management
Saving Setting Status

Saving Setting Status

The following procedure can be used to save any of several setting statuses of the 4287A
on a storage device (built-in nonvolatile memory or floppy disk).

Set the 4287A to the setting status that you want to record.

Press the [Save/Recall] key on the instrument state block of the front panel to display the
Save/Recall softkey menu.

Press the SAVE STATE softkey to display the dialog box for saving the setting status.

Save As dialog box for saving setting status

Save As EE
Save_in:l@User ﬂ gl iRt EEE

File name:

autarec Save I
Save as type: |State Files(".sta) =l Cancel |

Input from the front panel |

4

Enter the filename in the File name box. If you want to enter the filename using the mouse,
see “Entering the Filename using the Mouse” on page 215.

The user is not required to add the extension following the filename (the “.sta” filename
extension is automatically added).

If the filename is specified as “autorec,” the 4287A will automatically retrieve the
corresponding settings at the time the power is turned on. This “autorec” file can also be
automatically created at the time of calibration and compensation. For details, see the
explanation in Chapter 6, “Calibration and Compensation,” on page 115.

Press the Save key to save the setting status with the specified file name.
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Storing and Retrieving 4287A Internal Information and File Management
Saving Setting Status

Entering the Filename using the Mouse
When using the mouse for entering the filename, follow this procedure.

Step 1. Click the Input from the front panel button to display the file name input window (Figure
10-2).

File Name input window

DEEDEREBEE
DEREDDRE

22 B KA 0 A £ A v
Ll D e

e

<

> Det 'Bs N Enter

Step 2. Click the letter keys to enter the filename.

Step 3. Click the Enter key to complete the filename input.

Key Function

(Letter and symbol keys) To enter the alphabetic letter or symbol
shown on the key face at the position of
the cursor on the input line.

ABC To switch the letter and symbol keys to
the upper case mode.

abc To switch the letter and symbol keys to
the lower case mode.

1@#$% To switch the letter and symbol keys to
the symbol mode.

<- To move the cursor on the input line one
character to the left.

-> To move the cursor on the input line one
character to the right.

Del To delete the character to the right of the
CUISOT.

BS To delete the character to the left of the
Cursor.

Cancel To cancel the input of the filename in the
File Name input window and close the
window.

Enter To accept the character string entered on
the input line as the filename and close the
window.
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Step 1.

Step 2.
NOTE

Step 3.

Step 4.
Figure 10-3

Step 5.
NOTE
NOTE

Step 6.

Storing and Retrieving 4287A Internal Information and File Management
Saving Screen Displays

Saving Screen Displays

Follow this procedure to save the 4287A’s current screen display on a storage device
(built-in nonvolatile memory or floppy disk) in the Windows bitmap format (.bmp).

Set the 4287A to show the screen display that you want to record.

Press the [Capture] key (same as [Display] key) on the instrument state block of the front
panel to temporarily store the screen display in the internal memory.

When the Capture key is pressed, the Display softkey menu appears and the displayed
screen is simultaneously stored in the internal memory.

Press the [Save/Recall] key on the instrument state block of the front panel to display the
Save/Recall softkey menu.

Press the SAVE GRAPHIC softkey to display the Save As dialog box for saving the screen
display.
Save As dialog box for saving screen display

Save As EE

Save_in:l@USer ﬂ gl E?

File name: | Save I
Save as type: |Bitmap Files(".brp] =l Cancel |

Input from the front panel |

4

Enter the filename in the File name box. If you want to enter the filename using the mouse,
see “Entering the Filename using the Mouse” on page 215.

The user is not required to add the extension following the filename (the “.bmp” filename
extension is automatically added).

The size of the screen’s image file is sometimes above 720 kB and cannot be save onto a
2DD (720 kB) floppy disk. When you try to save the image, the system indicates “save
error” and the image will not be stored. In this case, use a 2HD (1.44 MB) disk to save the
image.

Press the Save key to save the temporarily stored screen display.
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Saving the List Measurement Display in CSV Format

Saving the List Measurement Display in CSV Format

The following procedure can be used to save the setting values and measurement result list
components of the list measurement display of the 4287A on a storage device (built-in
nonvolatile memory or floppy disk) in the CSV format (.csv).

Step 1. Set the 4287A to show the list measurement display that you want to record.

Step 2. Press the [Save/Recall] key on the instrument state block of the front panel to display the
Save/Recall softkey menu.

Step 3. Press the EXPORT LIST VIEW softkey to display the Save As window for saving the list
measurement display.

Figure 10-4 Save As window for saving the list measurement display
Save As 2] x|
Save_in:lausef ﬂ gl E?

File name: || Save I
Save as type: |Data Files(.csv) =l Cancel |

Input from the front panel |

4

Step 4. Enter the filename in the File name box. If you want to enter the filename using the mouse,
see “Entering the Filename using the Mouse” on page 215.

NOTE The user is not required to add the extension following the filename (the “.csv” filename
extension is automatically added).

Step 5. Press the Save key to save the list measurement display.
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Storing and Retrieving 4287A Internal Information and File Management
Saving the List Measurement Display in CSV Format

Example of the Saved List Measurement Display Data (CSV format)

The saved CSV-format data is a text file. This file can be opened using a text editor in a
PC(Personal Computer). Table 10-1 shows an example of the list measurement display

data in CSV-format.
Table 10-1 List Measurement Display Data in CSV-format (a part of the Table 1)

[Table No.1]

,»Cal Kit,,,,,,Compen Kit

,»0pen,,Short,,Load,,Open,,Short

Freq [Hz],Ave,0SC [dBm],G [S],C [F],R [Ohm],L [H],Rs [Ohm],Ls [H],G [S],C [F],R [Ohm],L [H]
1E+006,1,-13,0,8.2E-014,0,0,50,0,0,0,0,0

,»»R_DC,,,Offset Delay,,,R_DC

,»,0pen:G [S],0,,0pen [sec],0,,0pen:G [S],0
,»Short:R [Ohm],0,,Short [sec],0,,Short:R [Ohm],0
,»Load:R [Ohm],50,,Load [sec],0

The CSV-format data can be displayed with a formatted style in a spreadsheet application
software. Figure 10-5 shows the CSV data (Table 10-1) displayed in Microsoft Excel.

Figure 10-5 Display the CSV-format List Measurement Display Data in the spreadsheet
B 27LE FEE FTW #AD BRQ LD FHRD 20 ALE =181 x]
NERESRY s BRY o-- G&®|[= A 4% a1 -2
MEPEiey Wil - B 7 U |EEEE|F %, @8EE|l
L] = =]
A | B [ © ] D [ E T F E w1 ] J k[ L M|
1 |[Tahle Mo1]
2 Cal Kit Compen Kit
s Open Short Load Cpen Short
4 |Freq[Hz] e 035G [dBm)G [5] o [F R [Ohm] L [H] Rs [Ohm] Ls [H] G [5] o [F R [Ohm] L [H]
5 | 1.00E+06 1 -13 0 8.20E-14 0 0 50 0 0 0 0 0
&
7 R.DC Offget Delay R.DC
3 OpenG [S] 0 Open [sec] o] OpenG [5] 0
9 Short:R [Ohm] 0 Short [sec] ] Short:R [Ohm] 0
10 LoadR [Ohrm] 50 Load [sec] s}
11
ORCINEY 1«1 ﬂJJ
S ] e | o o |
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Saving the Setup Table (Measurement point, Calibration kit, Compensation
kit) in CSV Format

Saving the Setup Table (Measurement point, Calibration Kit,
Compensation kit) in CSV Format

The following procedure can be used to save the setting values and measurement result list
components of the measurement point setup table, calibration kit setup table and
compensation kit setup table of the 4287A on a storage device (built-in nonvolatile
memory or floppy disk) in the CSV format (.csv).

Step 1. Set the 4287A to show the setup table that you want to record.
Step 2. Click with the mouse “1.File” in the setup display menu bar to display the pull-down menu.

Step 3. Click “1.Export...“ in the pull-down menu to display the setup table save as window.

Figure 10-6 Save As window for saving the setup table
Save As %]
Save jn: I@ User ﬂ gI =

File name: || Save I
Save as type: |Data Files(.csv) =l Cancel |

Input from the front panel |

4

Step 4. Enter the filename in the File name box. If you want to enter the filename using the mouse,
see “Entering the Filename using the Mouse” on page 215.

NOTE The user is not required to add the extension following the filename (the “.csv” filename
extension is automatically added).

Step 5. Press the Save key to save the setup table.
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Saving the Setup Table (Measurement point, Calibration kit, Compensation
kit) in CSV Format

Example of the Saved Setup Table Data (CSV format)

The saved CSV-format data is a text file. This file can be opened using a text editor in a
PC(Personal Computer). Table 10-2 shows an example of the setup table data in

CSV-format.

Table 10-2 Setup Table Data in CSV-format (a part of the Table 1 and 2)

[Table No.1]

,»Cal Kit,,,,,,Compen Kit
,»0pen,,Short,,Load,,Open,,Short

Freq [Hz],Ave,OSC [dBm],G [S],C [FI,R
1E+006,1,-13,0,8.2E-014,0,0,50,0,0,0,0,0
1E+007,1,-13,0,8.2E-014,0,0,50,0,0,0,0,0
1E+008,1,-13,0,8.2E-014,0,0,50,0,0,0,0,0
1E+009,1,-13,0,8.2E-014,0,0,50,0,0,0,0,0
3E+009,1,-13,0,8.2E-014,0,0,50,0,0,0,0,0

,»R_DC,,,Offset Delay,,,R_DC

[Ohm],L

,»,0pen:G [S],0,,0pen [sec],0,,0pen:G [S],0
,»Short:R [Ohm],0,,Short [sec],0,,Short:R [Ohm],0

,»Load:R [Ohm],50,,Load [sec],0

[Table No.2]
,»Cal Kit,,,,,,Compen Kit

[H],Rs [Ohm],Ls [H],G [S],C [F],R [Ohm],L [H]

The CSV-format data can be displayed with a formatted style in a spreadsheet application
software. Figure 10-7 shows the CSV data (Table 10-2) displayed in Microsoft Excel.

Flgure 10-7 Display the CSV-format Setup Table Data in the spreadsheet
X M 5 zeh .cav
S 770ME FEE FR0) HAD ERQ LD 75D 4G AL 15
DR SRY [ ad - A&z &8l %|me s -8
MS Py N -Brul=E==EHP %, B8|EE] - H-A
015 = =]
A& | 8 | © | D T E F [ & [ H ] [ N e T L [ wm [ 2
1 |[Table Mol
2 Cal Kit Compen Kit
3 Open Short Load Open Short
4 Freq[Hz] Ave 03¢ [6Bm G [5] G [F] R [Ohrm] L [H] Rs [Ohm] Ls [H] G [5] G [F] R [Ohm] L [H]
5 | 1.00E+06 1 -13 0 B.20E-14 0 0 50 0 0 0 0 0
6 | 1.00E+07 1 -13 0 B.20E-14 0 0 50 0 0 0 0 0
7 | 1.00E+08 1 -13 0 B.20E-14 0 0 50 0 0 0 0 0
& | 1.00E+0D 1 -13 0 B.20E-14 0 0 50 0 0 0 0 0
o | 3.00E+0D 1 -13 0 B.20E-14 0 0 50 0 0 0 0 0
10
11 R.OC Offset Delay R.DC
12 OpenG [5] o] Open [sec] 0 OpenG [5] 0
13 ShartR [Ohm] 0 Shart [sec] 0 ShartR [Ohm] 0
14 Load'R [Ohrm] 50 Load [sec] o]
15
1«4 [¥ ¥ setup table K| HJJ
Tk

1| 7

220

Chapter10




Storing and Retrieving 4287A Internal Information and File Management
Saving the BIN Sorting Setup Table in CSV Format

—
Step 1.
Step 2.
Step 3.
Figure 10-8
Step 4.
NOTE
Step 5.

Saving the BIN Sorting Setup Table in CSV Format

The following procedure can be used to save the setting values and measurement result list
components of the BIN sorting setup table of the 4287A on a storage device (built-in
nonvolatile memory or floppy disk) in the CSV format (.csv).

Set the 4287A to show the BIN sorting setup display that you want to record.
Click with the mouse “1.File” in the setup display menu bar to display the pull-down menu.
Click “1.Export... in the pull-down menu to display the setup table save as window.

Save As window for saving the BIN sorting setup table

Save As EE
Save_in:laUser ﬂ gl iRt EEE

File name: || Save I
Save as type: |Data Files(.csv) =l Cancel |

Input from the front panel |

4

Enter the filename in the File name box. If you want to enter the filename using the mouse,
see “Entering the Filename using the Mouse” on page 215.

The user is not required to add the extension following the filename (the “.csv” filename
extension is automatically added).

Press the Save key to save the BIN sorting setup table.

Chapter 10 221

Juswiabeuey a|i4 pue
uoleWIOoJU| [BUIBIU| /821

—
o
9]
—
(®]
=
2.
>
(o]
Q
>
o
Py
[©]
—_
=.
(9]
<.
>
(o]
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Saving the BIN Sorting Setup Table in CSV Format

Example of the Saved BIN Sorting Setup Table Data (CSV format)

The saved CSV-format data is a text file. This file can be opened using a text editor in a
PC(Personal Computer). Table 10-3 shows an example of the setup table data in

CSV-format.

Table 10-3 BIN Sorting Setup Table Data in CSV-format (a part of the Table 1)

Tablel,,Condition1,Condition2,Condition3,Conditon4

RdcTest:,StimulusNo,2,2,0,0
10000,ParamNo,Ls,Q,Rs,X
0,Mode,%,ABS,ABS,ABS
,Nominal,5e-008,

BIN1,UpperLimit,1,1e+009,0,0
ON,LowerLimit,-1,100,0,0
LInOut,In, In, AlLAIL
BIN2,UpperLimit,2,1e+009,0,0
ON,LowerLimit,-2,100,0,0
JInOut,In, In, AL Al
BIN3,UpperLimit,2,100,0,0
ON,LowerLimit,-2,-1e+009,0,0
LInOut,In, In, AL Al
BIN4,UpperLimit,0,0,0,0
OFF,LowerLimit,0,0,0,0

JInOut, AILAILAILAI

b} E)
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The CSV-format data can be displayed with a formatted style in a spreadsheet application
software. Figure 10-9 shows the CSV data (Table 10-3) displayed in Microsoft Excel.

Figure 10-9 Display the CSV-format BIN Sorting Setup Table Data in the spreadsheet
= bin_tab
8] 71710 REE RTY BAD BRO PO PO 2O AL TS|
DSHERY BRI - & = A4 0IH - @
MS Py -1 «|B 7 U = 9 %, @93
K46 4| =]
A | 8 | ¢ [ o [ e | F | & [ H T
| 1 |Taklet Condition! Condition2 Condition3 Conditond
| 2 |RdcTest: StimulusMNo 2 2 8] 8]
) 10000 | ParamMo Ls ] Rs X
ER 0 Mads % ABS ABS ABS
| 5 | Maminal 5.00E-08
| 6 |EIn UpperLimit 1 1.00E+09 0 0
| 7 |on LowerLimit -1 100 0 0
| 8 | InOut In In All All
| 9 |EINz UpperLimit 2| 1.00E+09 0 0
| 10 (On LowerLimit -2 100 0 0
| 11 | InOut In In All All
| 12 |EING UpperLimit z 100 0 0
EER[Y LowerLimit -2 -1.00E+09 0 0
| 14 | InOut In In All All
| 15 |EIn4 UpperLimit 0 0 0 0
| 16 |OFF LowerLimit 0 0 0 0
117 | InOut All All All All
| 18 |EINS UpperLimit 0 0 0 0
| 19 |OFF LowerLimit 0 0 0 0
| 20 | InOut All All All All
| 21 |EInG UpperLimit 0 0 0 0
| 22 |OFF LowerLimit 0 0 0 0
| 23 | InOut All All All All
| 24 |EINT UpperLimit 0 0 0 0
| 25 |OFF LowerLimit 0 0 0 0
| 26 | InOut All All All All
| 27 |Emne UpperLimit 0 0 0 0
| 28 |OFF LowerLimit 0 0 0 0
| 29 | InOut All All All All
| 30 |EINg UpperLimit 0 0 0 0
| 31 |OFF LowerLimit 0 0 0 0
| 32 | InOut All All All All
| 33 |[BINIO UpperLimit 0 0 0 0
| 34 |OFF LowerLimit 0 0 0 0
| 35 | InOut All All All All
| 36 BN UpperLimit 0 0 0 0
| 37 |OFF LowerLimit 0 0 0 0
| 38 | InOut All All All All
| 39 |BIMN1Z2  UpperLimit 0 0 0 0
| 40 |OFF LowerLimit 0 0 0 0
EN InOut All All All All
| 42 |BINI3 UpperLimit 0 0 0 0
| 43 |OFF LowerLimit 0 0 0 0
| 44 | InOut All All All All
| 45 | OutOfGooc 3
| 46 | -
144 » [ M [bin table 4] : L|J_‘
b | o ) | o ) | 7|
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Storing and Retrieving 4287A Internal Information and File Management
Saving the BIN Sorting Setup Table in CSV Format
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11 Setting and Using the Control and
Management Facilities

This chapter describes the methods for setting and using the control and management
facilities for the 4287A functions not directly related to measurement results and analysis.
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NOTE

Step 1.

Step 2.

Figure 11-1

Setting and Using the Control and Management Facilities
Checking and Editing the GPIB Address

Checking and Editing the GPIB Address

The 4287A can be controlled by an external controller through the GPIB (General Purpose
Interface Bus) interface. The following procedure is used for checking and editing the
GPIB address.

For how to perform the instruction “press the key (softkey) in the softkey menu”
mentioned in the procedure, see “13. Softkeys” on page 87.

Press the [System] key on the front panel to display the System softkey menu.

The currently set GPIB address (number) is displayed inside the brackets [ ] in the
GPIB ADDR [ ] softkey label.

To edit the GPIB address, continue with the following operations.

Press the GPIB ADDR [ ] key in the softkey menu to display the GPIB ADDRESS dialog
box (Figure 11-1).
GPIB ADDRESS dialog box

n - - Enter

BS

Cancel

AZ87acj05T

Step 3. Perform the following operations to enter the new GPIB address in the address box of the
GPIB ADDRESS dialog box.
Operation
Function
Front panel Keyboard Mouse
Entering digit at the Press [0][1][2] ... [9]. Press [0][1][2] ... [9]. Click the number keys

position of the cursor

displayed in the dialog box.

Increasing or lowering
the address (numeric
value) in the dialog box

Press [T1IY1. Click AV at the right side of

the dialog box.

Moving the cursor

Click the position where the
cursor should be moved to.

Press [« ][-].

@9

Deleting the character to
the left of the cursor”!

Click the BS button in the
dialog box.

Press [Back Space]. Press [«—Backspace].

Deleting the character to

the right of the cursor” |

(Not possible) Press [Delete]. (Not possible)

*1. If the cursor has been used to select one or more digits, only the selected digits are deleted.
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Setting and Using the Control and Management Facilities g =
Checking and Editing the GPIB Address 3 g
mno g
>
82,
NOTE The GPIB address can be set using whole numbers from 0 to 30. = Qg, 3
n I C
Qo
Step 4. Perform the following operations to complete or cancel the input of the GPIB address. ] 3
3
$3
Operation —
Function
Front panel Keyboard Mouse
To accept the input Press [Enter]. Click the Enter button in the
(execute) Press [1], ®’ or ‘ dialog box.
To cancel the input Press [Cancel]."! Press [Esc]. Click the Cancel button in
the dialog box.

*1. Same as the [Alt] key.
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NOTE

Figure 11-2

Step 1.
Step 2.
Step 3.
Step 4.

Setting and Using the Control and Management Facilities
Configuring the Network

Configuring the Network

When you use the 4287A by connecting it to your LAN, consult your network
administrator and make the setting of the LAN correctly.

This section describes how to set the following basic items necessary to connect the 4287A
to the LAN (Local Area Network).

1 “Enabling/disabling network” on page 228
4 “Setting IP address” on page 229
4 “Specifying computer name” on page 231

If you need detail network settings, consult your network administrator and perform
operation in the same way as the Windows 2000® PC.

Enabling/disabling network

You can enable/disable the network connection function of the 4287A.

Follow these steps to enable/disable the network connection function.

Use the LAN cable to connect the 4287A to the LAN.

Press (System] .
Press LAN Setup.

Press Network Configuration to open the Network and Dial-up Connections window
(Figure 11-2). Press OK in the warning dialog box.

Network and Dial-up Connections window

% Network and Dial-up Connections

J File Edit View Favorites Tools Advanced Help
&2 - Bem3|H%E X v |E
£ &3
T |1
Make MNew Local Area
Connection Connection,
|2 ohject{s) v

25070huj034
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Step 5.

Step 6.

Step 1.
Step 2.
Step 3.

Step 4.

Setting and Using the Control and Management Facilities
Configuring the Network

When switching from disable to enable:

Double-click the Local Area Connection icon (1 in Figure 11-2) in the Network and
Dial-up connections window to enable the network connection function.

Click the x button (2 in Figure 11-2) in the upper right of the Network and Dial-up
Connections window.

Setting IP address

Follow these steps to set the IP address:
Press (System] .

Press LAN Setup.

Press Network Configuration.

Double-click the Local Area Connection icon (1 in Figure 11-2) in the Network and
Dial-up Connections window. The Local Area Connection Status dialog box appears.
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Setting and Using the Control and Management Facilities
Configuring the Network

Step 5. The Local Area Connection Properties dialog box (Figure 11-3) appears. Select (highlight)
Internet Protocol (TCP/IP) (1 in Figure 11-3) and then click the Properties button (2 in
Figure 11-3).

Figure 11-3 Local Area Connection Properties dialog box
Local Area Connection Properties ﬂ E
General |

Connect using:

I B3 IntellR) FROA00YM Desktop Adapter

Components checked are used by this connection:
Client for Microsoft Metworks

Hamare-Frbe-Shating rMicroso_&tNetworks
Efl nternet Protocaol [TCPARP) DY

q
Install... Uningtall | ( Propertiez ) |

r— Description

Transmission Control Protocol/|nternet Protocol. The default
wide area network. protocol that provides communication
across diverse interconnected networks.

™ Show icon in taskbar when connected

3
ok sl Cancel

e5070huj041

Step 6. The Internet Protocol (TCP/IP) Properties dialog box (Figure 11-4) appears. Click (select)
Use the following IP address (1 in Figure 11-4) and then enter the IP address (2 in Figure
11-4), the subnet mask (3 in Figure 11-4), and the gateway address (4 in Figure 11-4).

If the TP address can be obtained automatically (if the DHCP server can be used), click
(select) Obtain an IP address automatically (5 in Figure 11-4).

Figure 11-4 Internet Protocol (TCP/IP) Properties dialog box
Internet Protocol {TCP/IP) Properties EHE
General |

‘f'ou can get |P zettings assigned automatically if your network, supports
this capability. Otherwise, vou need to ask vour network. administrator for
the appropriate |P settings.

<1 Obtain an IP address automatic1

1+ |Jze the following IP address >

IP address: C:}’ 2

Subnet mask: 3

Default gateway: @4

| Obtain DS server address automatically

—* Use the following DMS server addresses:

Frefened DNS server: I . . .
Alternate DNS server: I . . .

6 Advanced.. |
N\

|E ()8 sl Cancel |

e5070huj042
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Figure 11-5

Step 7.

Step 8.
Step 9.
Step 10.

Step 1.
Step 2.
Step 3.

Step 4.

Setting and Using the Control and Management Facilities
Configuring the Network

In the Internet Protocol (TCP/IP) Properties dialog box, click the OK button (6 in Figure
11-4).

In the Local Area Connection Properties dialog box, click the OK button (3 in Figure 11-3).
In the Local Area Connection Status dialog box, click the Close button.

Click the x button (2 in Figure 11-2) in the upper right of the Network and Dial-up
Connections window.

Specifying computer name

Follow these steps to specify the computer name:
Press (System] .

Press LAN Setup.

Press Network Identification.

The System Properties dialog box (Figure 11-5) appears. Click the Properties button (1 in
Figure 11-5). Press OK in the warning dialog box.
System Properties dialog box

System Properties ﬂ E

General  Metwork Identification | Hardwarel User Profilesl Advancedl

| @ ‘windows uzes the following information to identify vour computer
T, on the network.

Full computer name: AGEMA-MPTYLEGOL,
‘workgroup: WORKGROUP

To uge the Metwork, [dentification ‘Wizard to join a
domain and create a local user, click Network D,

To rename thiz computer or join a domain, click. ’
Froperties. i —

2

(_ QK E Cancel Lpply

e5070huj043
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Setting and Using the Control and Management Facilities
Configuring the Network

Step 5. The Identification Changes dialog box (Figure 11-6) appears. Enter the computer name in
the Computer Name box (1 in Figure 11-6).

Figure 11-6 Identification Changes dialog box

Identification Changes EHE

*f'ou can change the name and the membership of this
computer. Changes may affect access to network, resources.

Full computer name:
AGENA-MPTYLEGOLU.

More... |

Member of
" Domain:
& orkgroup:
IWDHKGHDUP
U2
)8 Cancel |

e5070huj044

Step 6. The Network Identification dialog box (Figure 11-7) appears. Click the OK button.

Figure 11-7 Network Identification dialog box

@ ‘fou must reboot this computer For the changes to take effect,

_
-«
-«

e5070huj045

Step 7. In the Identification Changes dialog box, click the OK button (2 in Figure 11-6).

Step 8. In the System Properties dialog box, click the OK button (2 in Figure 11-5).

Step 9. The System Settings Change dialog box (Figure 11-8) appears. Click the Yes button to

restart the 4287A.
Figure 11-8 System Settings Change dialog box

@ ‘fou must restart your computer before the new settings will take
effect.

Do ywou wank bo restart your compuker now?

S
- I
I -

e5070huj046

NOTE Until the 4287A is restarted, changed setting does not take effect.
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Table 11-1

Setting and Using the Control and Management Facilities
Setting the Built-in Speaker (Beep Sound)

Setting the Built-in Speaker (Beep Sound)

The 4287A is provided with a built-in speaker for emitting beep sounds. The beep sounds
serve two functions as shown in Table 11-1.

4287A beep functions

Type Function

Completion beep Beep sound heard when saving of calibration data or
measurement data is completed.

Warning beep Beep sound heard when a warning message is
displayed or when the result of the BIN sort function

(comparator) is “pass” or “fail.”

NOTE

Step 1.
Step 2.

Step 3.

Turning the completion beep ON or OFF

The following procedure is used to turn the completion beep ON or OFF.

For how to perform the instruction “press the key (softkey) in the softkey menu”
mentioned in the procedure, see “13. Softkeys” on page 87.
Press the [System] key on the front panel to display the System softkey menu.

Press the BEEPER MENU key in the softkey menu to display the BEEPER MENU softkey
menu.

Press the BEEP DONE [ ] key in the softkey menu to turn the completion beep ON or OFF
(the setting toggles with each press of the button).

Softkey Label Completion Beep Setting

NOTE

NOTE

Step 1.

BEEP DONE [ON] ON

BEEP DONE [OFF] OFF

Pressing the PLAY BEEP DONE key in the BEEPER MENU softkey menu allows you to
hear the completion beep to test its operation.

Turning the warning beep ON or OFF

The following procedure is used to turn the warning beep ON or OFF.

For how to perform the instruction “press the key (softkey) in the softkey menu”
mentioned in the procedure, see “13. Softkeys” on page 87.

Press the [System] key on the front panel to display the System softkey menu.
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Setting and Using the Control and Management Facilities
Setting the Built-in Speaker (Beep Sound)

Press the BEEPER MENU key in the softkey menu to display the BEEPER MENU softkey
menu.

Press the BEEP WARN [ ] key in the softkey menu to turn the warning beep ON or OFF
(the setting toggles with each press of the button).

Step 2.
Step 3.
NOTE
NOTE
Step 1.
Step 2.
Step 3.
NOTE

Softkey Label Warning Beep Setting
BEEP WARN [ON] ON
BEEP WARN [OFF] OFF

Pressing the PLAY BEEP WARN key in the BEEPER MENU softkey menu allows you to
hear the completion beep to test its operation.

Switching the beep sound that indicates the BIN sort function result
(Pass or Fail)

The following procedure is used to set whether the beep sound indicates that the BIN sort
function is “Pass” (entered in good BIN) or “Fail” (not entered in good BIN).

For how to perform the instruction “press the key (softkey) in the softkey menu”
mentioned in the procedure, see “13. Softkeys” on page 87.

Press the [System] key on the front panel to display the System softkey menu.

Press the BEEPER MENU key in the softkey menu to display the BEEPER MENU softkey
menu.

Press the BEEP COMPARATOR [ ] key in the softkey menu to switch the condition for
sounding the beep (Pass or Fail) (the setting toggles with each press of the button).

Softkey Label Beep Setting According to BIN Sort Result

BEEP COMPARATOR [FAIL] Beep sounds in case of Fail (not entered in
good BIN).

BEEP COMPARATOR [PASS] Beep sounds in case of Pass (entered in good
BIN).

Turning ON/OFF the beep sound for the BIN sort results is set by the procedure described
in “Turning the warning beep ON or OFF” on page 233.
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Setting and Using the Control and Management Facilities
Locking the Front Panel Keys, Keyboard and Mouse

Locking the Front Panel Keys, Keyboard and Mouse

You can lock the operation of any of the input devices, including the 4287A front panel
keys, the attached keyboard, and the attached mouse. Using this function will prevent
accidental operation of devices not intended for use.

Locking the front panel keys and keyboad

With the exception of the standby switch ((') ), all of the keys on the front panel and
keyboad can be made inoperative by following the procedure described below.

After the front panel keys and keyboad have been locked, they (with the exception of
the standby switch) cannot be used to return the lock to OFF.

For how to perform the instruction “press the key (softkey) in the softkey menu”
mentioned in the procedure, see “13. Softkeys” on page 87.

Press the [System] key on the front panel to display the System softkey menu.

Press the KEY LOCK MENU key in the softkey menu to display the KEY LOCK MENU
softkey menu.

Press the KBD LOCK [ ] key in the softkey menu to switch the lock status of the front keys
and keyboad between ON or OFF (the setting toggles with each press of the button).

NOTE
Step 1.
Step 2.
Step 3.
NOTE

Softkey Label Lock Status of Front Keys
KBD LOCK [ON] ON (inoperative status)
KBD LOCK [OFF] OFF (operative status)

To set the lock status of the front keys to OFF, perform any of the following operations.

» Use the mouse to press the KBD LOCK [ ] key in the softkey menu (or perform the

. . &
same operation in the menu bar 1).

* Use the mouse to execute 8. Help - 2. Frontkey - Preset from the menu bar'! to return
the 4287A settings to the preset condition. In the preset condition, the lock function is
OFF.

» Execute either of the above operations by sending GPIB commands from an external
controller to the 4287A. For how to use GPIB commands, see the Programming
Manual.

* Press the standby switch ((')) on the front panel to completely turn OFF the power.
When the standby switch is pressed again to turn the power ON, the 4287A
power-on-settings will become valid. In the power-on-setting, the lock functions of the
front keys, keyboard and mouse are all OFF.

*1. For how to operate the menu bar, see “2. Measurement display menu bar” on page 84.
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NOTE
Step 1.
Step 2.
Step 3.
Figure 11-9
Step 4.
NOTE
NOTE

Setting and Using the Control and Management Facilities
Locking the Front Panel Keys, Keyboard and Mouse

Locking the keyboard

All of the keys on the keyboard connected to the 4287A can be made inoperative by
following the procedure described below.

Once the keyboard has been locked, the locked condition cannot be released until the
power has been turned OFF and then ON again.

For how to perform the instruction “press the key (softkey) in the softkey menu”

mentioned in the procedure, see “13. Softkeys” on page 87.

Press the [System] key on the front panel to display the System softkey menu.

Press the KEY LOCK MENU key in the softkey menu to display the KEY LOCK MENU
softkey menu.

Press the KBD LOCK [ ] key in the softkey menu. The dialog box shown in Figure 11-9
appears.

Keyboard lock dialog box

& KBD LOCKED UMITL POWER-OFF

Cancel |

4287 a0j050

Press the OK button in the dialog box to set the keyboard lock to ON.

Press the Cancel button in the dialog box if the keyboard lock should not be ON.

For how to press buttons in dialog boxes, see “4287A Key Operation Overview” on
page 99.

The keyboard lock status can be confirmed by the softkey label.

Softkey Label Keyboard Lock Status
KBD LOCK [ON] ON (inoperative status)
KBD LOCK [OFF] OFF (operative status)

To set the keyboard lock status to OFF, press the standby switch ((')) on the front panel to
completely turn OFF the power. When the standby switch is pressed again, the 4287A
power-on-settings will become valid. In the power-on-setting, the lock functions of the
front keys, keyboard and mouse are all OFF.
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Setting and Using the Control and Management Facilities
Locking the Front Panel Keys, Keyboard and Mouse

Locking the mouse

The mouse connected to the 4287A can be made inoperative.

After the mouse has been locked, it cannot be used to return the mouse lock to OFF.
For how to perform the instruction “press the key (softkey) in the softkey menu”

mentioned in the procedure, see “13. Softkeys” on page 87.

Press the [System] key on the front panel to display the System softkey menu.

Press the KEY LOCK MENU key in the softkey menu to display the KEY LOCK MENU
softkey menu.

Press the MOUSE LOCK [ ] key in the softkey menu to turn the mouse lock ON or OFF
(the setting toggles with each press of the button).

NOTE
Step 1.
Step 2.
Step 3.
NOTE

Softkey Label Mouse Lock Status
MOUSE LOCK [ON] ON (inoperative status)
MOUSE LOCK [OFF] OFF (operative status)

To set the mouse lock to OFF, use any of the following methods.

* Use the front keys or the keyboard to press the MOUSE LOCK [ ] key in the softkey

. . *
menu (or perform the same operation in the menu bar 1).

* Press the [Preset] key on the front panel (or use the front keys or the keyboard to

perform the same operation on the menu bar’ 1) to return the 4287A settings to the
preset condition. In the preset condition, the lock function of the front keys and the
mouse is OFF.

» Execute either of the above operations by sending GPIB commands from an external
controller to the 4287A. For how to use GPIB commands, see the Programming
Manual.

*  Press the standby switch ( (')) on the front panel to completely turn OFF the power.
When the standby switch is pressed again to turn the power ON, the 4287A
power-on-settings will become valid. In the power-on-setting, the lock functions of the
front keys, keyboard and mouse are all OFF.

*1. For how to operate the menu bar, see “2. Measurement display menu bar” on page 84.
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NOTE

Figure 11-10

Step 1.
Step 2.

Step 3.

NOTE

Setting and Using the Control and Management Facilities
Locking the Front Panel Keys, Keyboard and Mouse

Locking the front panel keys, keyboard and mouse simultaneously

With the exception of the standby switch ((') ), all of the front panel keys, the attached
keyboard, and the attached mouse can be made inoperative at the same time.

Once the front keys, keyboard and mouse have been locked, the lock can only be
released by sending a GPIB command from an external controller or by turning the
power off and then on again.

For how to perform the instruction “press the key (softkey) in the softkey menu”

mentioned in the procedure, see “13. Softkeys” on page 87.

Press the [System] key on the front panel to display the System softkey menu.

Press the KEY LOCK MENU key in the softkey menu to display the KEY LOCK MENU
softkey menu.

Press the LOCK ALL key in the softkey menu. The dialog box shown in Figure 11-10
appears.

Lock all dialog box

IMPUT LOCKED UMITL
POWER-OFF/REMOTE UNLOCK

Cancel |

4287 a0iDE0

Press the OK button in the dialog box to simultaneously lock the front panel keys, keyboard
and mouse.

To turn the lock OFF after all the front keys, keyboard and mouse have been locked, use
any of the following procedures.

*  From the external controller, send the GPIB command to set the front key or mouse
lock to OFF. To turn OFF the keyboard lock, it is necessary to once set the power to off
and then turn it on again.

* Send the GPIB command for executing preset to return the 4287A settings to the preset
condition. In the preset condition, the lock function of the front keys and mouse is OFF.
For the preset command, see the Programming Manual.

* Press the standby switch ((')) on the front panel to completely turn OFF the power.
When the standby switch is pressed again to turn the power ON, the 4287A
power-on-settings will become valid. In the power-on-setting, the lock functions of the
front keys, keyboard and mouse are all OFF.

To cancel the operation for locking everything, press the Cancel button in the dialog box.

For how to press buttons in dialog boxes, see “4287A Key Operation Overview” on
page 99.
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Setting and Using the Control and Management Facilities
Turning OFF the LCD Display’s Backlight

Turning OFF the LCD Display’s Backlight

The following procedure can be used to turn off the backlight (illumination) of the 4287A’s
LCD display. Turning off the illumination helps extend the service life of the backlight
when the unit is used in continuous operation.

For how to perform the instruction “press the key (softkey) in the softkey menu”
mentioned in the procedure, see “13. Softkeys” on page 87.

Press the [System] key on the front panel to display the System softkey menu.

Press the SERVICE MENU key in the softkey menu to display the SERVICE MENU
softkey menu.

Press the BACK LIGHT [ ] key to turn the backlight ON or OFF (the setting toggles with
each press of the button).

NOTE
Step 1.
Step 2.
Step 3.
NOTE

Softkey Label Backlight Status
BACK LIGHT [ON] On (illuminated)
BACK LIGHT [OFF] Off (no illumination)

If the backlight is turned off, nothing is visible on the LCD display. When operating the
softkeys manually in this condition, it is necessary to view the display on an external
monitor connected to the 4287A.

If the backlight is turned off by mistake and operation is impeded, press the [Preset] key
on the front panel to return the 4287A settings to the preset condition (in the preset

condition the backlight is on).
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Setting and Using the Control and Management Facilities
System Recovery

System Recovery

By executing system recovery, you can return the system of the 4287A (the Windows
operating system and the firmware) to the factory state (at the time of purchase*l).

Types of system recoveries
The following two types of system recoveries are available.

4 Factory recovery

Returns the contents of the C drive to the factory state.

[ User recovery’k2

Returns the contents of the C drive to a user-specified state. To use this function, you
must prepare for recovery in advance. For information on preparation, see ‘“Procedure
to create the user backup image” on page 244 for information on the execution. Also,

see “Procedure to execute the user recovery function” on page 247.

Notes on executing system recovery
Executing system recovery causes the following:

4 In addition to the Windows operating system and the firmware, the following settings
of the 4287 A are returned to the factory state.

* Network setting
*  GPIB setting
* Printer setting

(A The driver for the supported printer installed after purchase is deleted.
[ You need to execute initial registration again.

Files you created using the save function (files in the D drive) are not affected, but we
recommend backing them up before executing system recovery for precautionary
purposes.

*1.1If the hard disk failed and has been replaced after purchase, the state when the replacement
was performed is recovered.
*2.This function is available when the volume label on the hard disk is IZ202 or higher.
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Setting and Using the Control and Management Facilities
System Recovery

Procedure to execute system recovery

This section describes how to return the contents of the C drive to the factory state.

NOTE You need the keyboard for this operation.

Step 1. Shut down the 4287A.
Step 2. Connect the keyboard to the 4287A.
Step 3. Insert the disk for the system recovery into the floppy disk drive of the 4287A.

Step 4. Press the standby switch of the 4287A to turn it on.

Step 5. When the screen as shown in the figure below appears, press and hold E] of the
keyboard until this screen disappears.

.
LR

Agilent Technologies

starting | ]
usaeer
]
e€5061buj034
NOTE After several seconds, the next screen appears automatically even if you do not press any

key, so do not miss it.

If the above message does not appear, the instrument is at fault; contact your local Agilent
customer center listed at the end of this manual or distributor.
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Setting and Using the Control and Management Facilities
System Recovery

Step 6. The following screen appears. Select “+Removable Devices” with of the
keyboard, and press of the keyboard.

Boot Menu

1. +Hard Drive

3. CD—-ROM Drive
4. Network Boot
5. LAN

< Enter Setup>

Step 7. The message as shown below appears. Press of the keyboard. If you want to cancel the
factory recovery, press (4] here.

Agilent Technologies System Utilities

Recovery & Backup Options

Choose One of the following:

. Recover Factory Backup Image
. Create User Backup Image

. Recover User Backup Image

. Exit

Sw NP

Enter a Choice:

NOTE If the above message does not appear, the instrument or the disk for the system recovery is
at fault; contact your local Agilent customer center listed at the end of this manual or
distributor.
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Step 8.
Step 9.
CAUTION
Step 10.
NOTE
Step 11.

Setting and Using the Control and Management Facilities
System Recovery

The message as shown below appears. Press of the keyboard. If you want to cancel the
system recovery, press [_E ] here.

You chose to Restore your system by installing the original factory
installed OS and system software.

WARNING: Press C to Continue only if you are sure that you want

to proceed. The C: Drive will be completely overwritten with no
chance of recovering any data. Use Option 1 to recover the system
from a serious malfunction caused by corrupted or inadvertently
deleted files on the system's primary C: partition.

Press C to Continue or E to Exit:

The message as shown below appears. Press of the keyboard to start the factory

recovery. If you want to cancel the factory recovery, press _E ] here.

CAUTION! Interrupting this process may leave the system in an
unstable state. Allow the software to complete the

backup and recovery process. This may take up to 20
minutes depending on the system configuration.

Press C to Continue or E to Exit:

Never turn off the power during the factory recovery because doing so may cause
serious damage to the 4287A.

The factory recovery will be complete in about 5 minutes. When the factory recovery is

complete, the message as shown below appears. Press [_Ctrl ], [_Alt ], and (Delete | of the
keyboard at the same time to restart.

Remove the disk and Press CLT+ALT+DEL to restart your
system.

If the above message does not appear, the instrument is at fault; contact your local Agilent
customer center listed at the end of this manual or distributor.

After restart, the screen for initial registration appears. Execute initial registration. For
information on the execution procedure, refer to fInitial Registration of 4287A% on
page 40.
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Setting and Using the Control and Management Facilities
System Recovery

Procedure to create the user backup image

This section describes how to create the user backup image. The C drive contents saved in
this creation are recalled when the user recovery function is executed.

This function is available when the volume label on the hard disk is [Z202 or higher.

You need the keyboard for this operation.

Shut down the 4287A.
Connect the keyboard to the 4287A.
Insert the disk for the system recovery into the floppy disk drive of the 4287A.

Press the standby switch of the 4287A to turn it on.

When the screen as shown in the figure below appears, press and hold E] of the
keyboard until this screen disappears.

Agilent Technologies

starting | |
USB'%’

/J’;Q [I==1] E

NOTE
NOTE
Step 1.
Step 2.
Step 3.
Step 4.
Step 5.
e€5061buj034
NOTE

After several seconds, the next screen appears automatically even if you do not press any
key, so do not miss it.

If the above message does not appear, the instrument is at fault; contact your local Agilent
customer center listed at the end of this manual or distributor.

244 Chapter 11



Setting and Using the Control and Management Facilities
System Recovery

Step 6. The following screen appears. Select “+Removable Devices” with of the
keyboard, and press of the keyboard.
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Boot Menu

1. +Hard Drive

3. CD-ROM Drive
4. Network Boot
5. LAN

< Enter Setup>

Step 7. The message as shown below appears. Press of the keyboard. If you want to cancel the
create user backup image, press (4] here.

Agilent Technologies System Utilities

Recovery & Backup Options

Choose One of the following:

Recover Factory Backup Image
Create User Backup Image
Recover User Backup Image
Exit

Sw NN

Enter a Choice:

NOTE If the above message does not appear, the instrument or the disk for the system recovery is
at fault; contact your local Agilent customer center listed at the end of this manual or
distributor.
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Step 8.
Step 9.
CAUTION
Step 10.
NOTE

Setting and Using the Control and Management Facilities
System Recovery

The message as shown below appears. Press of the keyboard. If you want to cancel the
create user backup image, press [_E ] here.

You chose to create a backup image file of your system.

The system will perform a quick integrity check of the file
structure on the C: Drive. It will then copy the C: partition to

an image file and store it on the System Recovery partition.

Press C to Continue or E to Exit:

The message as shown below appears. Press of the keyboard to start the create user

backup image. If you want to cancel the create user backup image, press (E ] here.

CAUTION! Interrupting this process may leave the system in an
unstable state. Allow the software to complete the

backup and recovery process. This may take up to 20
minutes depending on the system configuration.

Press C to Continue or E to Exit:

Never turn off the power during the create user backup image because doing so may
cause serious damage to the 4287A.

The create user backup image will be complete in about 5 minutes. When the create user
backup image is complete, the message as shown below appears. Press _Ctrl ], [_ At ], and
of the keyboard at the same time to restart.

Remove the disk and Press CLT+ALT+DEL to restart your

system.

If the above message does not appear, the instrument is at fault; contact your local Agilent
customer center listed at the end of this manual or distributor.
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Setting and Using the Control and Management Facilities
System Recovery

Procedure to execute the user recovery function

Returns the contents of the C drive to a user-specified state. To use this function, you must
create the user backup image in advance. For more information, see the description
“Procedure to create the user backup image” on page 244.

This function is available when the volume label on the hard disk is 12202 or higher.

You need the keyboard for this operation.

Shut down the 4287A.
Connect the keyboard to the 4287A.
Insert the disk for the system recovery into the floppy disk drive of the 4287A.

Press the standby switch of the 4287A to turn it on.

When the screen as shown in the figure below appears, press and hold E] of the
keyboard until this screen disappears.

: Agilent Technologies

starting ]

usB
o

NOTE
NOTE
Step 1.
Step 2.
Step 3.
Step 4.
Step 5.
e5061buj034
NOTE

After several seconds, the next screen appears automatically even if you do not press any
key, so do not miss it.

If the above message does not appear, the instrument is at fault; contact your local Agilent
customer center listed at the end of this manual or distributor.
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Setting and Using the Control and Management Facilities
System Recovery

Step 6. The following screen appears. Select “+Removable Devices” with of the
keyboard, and press of the keyboard.

Boot Menu

1. +Hard Drive

3. CD—-ROM Drive
4. Network Boot
5. LAN

< Enter Setup>

Step 7. The message as shown below appears. Press of the keyboard. If you want to cancel the
user recovery, press 4] here.

Agilent Technologies System Utilities

Recovery & Backup Options

Choose One of the following:

. Recover Factory Backup Image
Create User Backup Image
Recover User Backup Image
Exit

Sw NP

Enter a Choice:

NOTE If the above message does not appear, the instrument or the disk for the system recovery is
at fault; contact your local Agilent customer center listed at the end of this manual or
distributor.
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Step 8.
Step 9.
CAUTION
Step 10.
NOTE

Setting and Using the Control and Management Facilities
System Recovery

The message as shown below appears. Press of the keyboard. If you want to cancel the
user recovery, press |_E ] here.

You chose to recover your own system backup image file.

WARNING: Press C to Continue only if you are sure that you want
to proceed. The C: partition will be completely overwritten with no
chance of recovering any data. Use Option 3 to recover the system
from a serious malfunction caused by corrupted or inadvertently

deleted files on the system's primary C: partition.

Press C to Continue or E to Exit:

The message as shown below appears. Press of the keyboard to start the user recovery.

If you want to cancel the user recovery, press [_E ] here.

CAUTION! Interrupting this process may leave the system in an
unstable state. Allow the software to complete the

backup and recovery process. This may take up to 20
minutes depending on the system configuration.

Press C to Continue or E to Exit:

Never turn off the power during the system recovery because doing so may cause
serious damage to the 4287A.

The user recovery will be complete in about 5 minutes. When the user recovery is

complete, the message as shown below appears. Press [_Cirl ], [_Alt ], and [Delete ] of the
keyboard at the same time to restart.

Remove the disk and Press CLT+ALT+DEL to restart your
system.

If the above message does not appear, the instrument is at fault; contact your local Agilent
customer center listed at the end of this manual or distributor.
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Setting and Using the Control and Management Facilities
System Recovery
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Specifications and Supplemental Performance Characteristics

Specifications describe the instrument’s warranted performance over the temperature range
of 5 °C to 40 °C (except as noted). Supplemental performance characteristics are intended
to provide helpful information for using certain non-warranted performance parameters
with the instrument. These are denoted as SPC (supplemental performance characteristics),
typical, or nominal. Warm-up time must be at least 30 minutes after turning the power on
for all specifications.
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Specifications and Supplemental Performance Characteristics
Basic Measurement Characteristics

Basic Measurement Characteristics

Measurement parameters

Impedance parameters

|Z], Y], Ls, Lp, Cs, Cp, Rs, Rp, X, G, B, D, Q, 6z [°],

0z [rad], Oy [°], Oy [rad]

(A maximum of four parameters can be displayed at one
time.)

Measurement range

Measurement range

200 mQ to 3 kQ

Frequency = 1 MHz

Averaging factor = 8

Oscillator level > -33 dBm

Measurement uncertainty < +10 %

Calibration is performed within 23 °C £5 °C
Measurement is performed within +5 °C of calibration
temperature)

Source characteristics

Frequency
Range 1 MHz to 3 GHz
Resolution 100 kHz
Uncertainty +10 ppm (23 £5°C)

120 ppm (5°C to 40°C)

Oscillator Level

Range

Cable length: 1 m

Power (when 50 Q LOAD is
connected to test port)

—40 dBm to 1 dBm (Frequency < 1 GHz)
—40 dBm to 0 dBm (Frequency > lGHz*l)

Current (when SHORT is
connected to test port)

0.0894 mArms to 10 mArms (Frequency < 1 GHz)
0.0894 mArms to 8.94 mArms (Frequency > 1 GHz™ )

Voltage (when OPEN is
connected to test port)

4.47 mVrms to 502 mVrms (Frequency < 1 GHz)
4.47 mVrms to 447 mVrms (Frequency > 1 GHZ*I)

Cable length: 2 m

(when Option 002 is used)

Power

Subtract the following attenuation from the power (setting
value) at 1 m cable length:

Attenuation [dB] = 0.37 x /F

(F: Frequency [GHz])

Chapter 12
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Specifications and Supplemental Performance Characteristics
Basic Measurement Characteristics

Resolution

0.1 dB™2

Uncertainty

Cable length: 1 m

Power (when 50 QQ LOAD is
connected to test port)

Frequency <1 GHz

+2 dB(23 + 5°C)
+4 dB(5°C to 40°C)

Frequency > 1 GHz

+3 dB(23 +5°C)
+5 dB (5°C to 40°C)

Cable length: 2 m

(when Option 002 is used)

Power

Add 1 dB to the uncertainty at 1 m cable length.

*1. It is possible to set more than 0 dBm (447 mV, 8.94 mA) oscillator level at
frequency > 1 GHz. However, the characteristics at this setting are not guaranteed.
*2. When the unit is set at mV or mA, the entered value is rounded to 0.1 dBm resolution.
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Specifications and Supplemental Performance Characteristics

Output Impedance

Basic Measurement Characteristics

Output Impedance

50 Q (nominal)

Measurement accuracy

Conditions for Defining Accuracy

Temperature 23 £5°C
Accuracy-specified plane 7-mm connector of 3.5-mm-to-7-mm adapter connected to
3.5-mm terminal of test heads
Measurement Uncertainty
When OPEN/SHORT/LOAD
calibration is performed:
1Z],] Y] HE,+E,) [%]
0 (E,+E))
4oa b
00 [rad]
L,CX,B 2
£(E,+ Ey) x J(1+D2) [%]
R, G 2
HE, +Ep) x J(1+0)) [%]
D
Ea+E1;) 2 (Ea+Eb)
+ —
at Dxtan( 00 <1 +(1 D})tan T00
B E,+E,
1 xDxtan( 00 )
at D <0.1 +Ea+Eb
100
Q
E +E E +E
a B 2 ( a b)
+
at than( 00 ) <1 +(1 0 )tan 00
B E, +E,
1F than( 100 )
10 E +E
> > 2%q b
atEaJrEb_Qx_lO 0~ o0
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Specifications and Supplemental Performance Characteristics
Basic Measurement Characteristics

When
OPEN/SHORT/LOAD/LOW-
LOSS C calibration is performed
(SPC):

1Z],] Y| H(E,+E,) [%]
0 +Ec d
_'1'(')'6 [ra ]
L.C,X,B +J 3 2
+ J(E, + E,)’ +(E,D,)" [%]
R,G 2 2
£ JE,+E,) 4 (E,00)° [%]
D
D an 1) <1 1+ Dhan( )
+
tan 700 +( )tan 700
* E
15D tan(loo)
D, <0.1 LB
*100
Q
an(125)] <1 ! ()
+
100 ( Q) tan 100
1+Q tan(lOO)
10
_ > >
£Z210 055

Dx = Measurement value of D
Qx = Measurement value of Q
Ea= Within £5°C from the calibration temperature.

Measurement accuracy applies when the calibration is
performed at 23°C £5°C. When the calibration is performed
beyond 23°C £5°C, the measurement accuracy decreases to
half that described.

Oscillator level > —33
dBm

Frequency > 1 MHz,
<100 MHz

+0.65 [%]

Frequency > 100 MHz,
<500 MHz

+0.8 [%]
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Frequency > 500 MHz, +1.2 [%]
<1 GHz
Frequency > 1 GHz, 2.5 [%]
<1.8 GHz
Frequency > 1.8 GHz, 5 [%]
<3 GHz

Oscillator level < -33

dBm
Frequency > 1 MHz, +1 [%]
<100 MHz
Frequency > 100 MHz, +1.2 [%]
<500 MHz
Frequency > 500 MHz, +1.2 [%]
<1GHz
Frequency > 1 GHz, 2.5 [%]
<1.8 GHz
Frequency > 1.8 GHz, 5 [%]

<3 GHz

Eb= VA

i(-—-i 1Y, |ZX|) X 100 [%]

12

(|Zx|: Measurement value of |Z|)
Ec=

i(0.06 +0.08 F) [%] (F: Frequency [MHz])

1000

Zs = Within +5°C from the calibration temperature.

Measurement accuracy applies when the calibration is
performed at 23°C £5°C. When the calibration is performed
beyond 23°C +5°C, the measurement accuracy decreases to
half that described.

Oscillator level > —33
dBm, Averaging factor > 8

(20 + 0.5 x F) [mQ] (F: Frequency [MHz])

Oscillator level > -33
dBm, Averaging factor <7

(50 + 0.5 x F) [mQ] (F: Frequency [MHz])

Oscillator level <-33
dBm

£ (100 + 0.5 x F) [mQ] (F: Frequency [MHz])

Yo =

Within £5°C from the calibration temperature.
Measurement accuracy applies when the calibration is
performed at 23°C £5°C. When the calibration is performed
beyond 23°C £5°C, the measurement accuracy decreases to
half that described.

Oscillator level > —33
dBm, Averaging factor > 8

+ (30 + 0.15 x F) [uS] (F: Frequency [MHz])

Oscillator level > —33
dBm, Averaging factor <7

+ (50 + 0.15 x F) [uS] (F: Frequency [MHz])
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Specifications and Supplemental Performance Characteristics

Basic Measurement Characteristics

dBm

Oscillator level <-33

+ (100 + 0.15 x F) [uS] (F: Frequency [MHz])

At the following points, measurement error may exceed the specifications described here
due to the 4287A’s spurious characteristics:

109.7 MHz, 153.6 MHz, 177.2 MHz, 256.0 MHz, 329.1 MHz, 460.8 MHz, 768.0 MHz

Examples of Calculated Impedance Measurement Accuracy

Figure 12-1 Oscillator Level > —33 dBm, Averaging Factor > 8, Temperature Deviation < 5°C
7 & Q>
'O/(\ '\<Q ’O/<\ )\Q e '\\>
100u 10Kk -
2, =10% s
O N
B B "f5%' Trem=~a ;
m 1k < 2%
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20 . \k N
' 10m - " 1100~ —1% \
9, Ci o | 7 \|
> — N ok
100m- — 10+~ / / /
2, . 0662\
70 —__;__f 7 s / N
1- s ~~ T S
Z, o Q>
e - R
10~ 100mh
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Frequency [HZ]
4287a0j152
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Figure 12-2 Oscillator Level > -33 dBm, Averaging Factor < 7, Temperature Deviation < 5°C
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Figure 12-3 Oscillator Level <-33 dBm, Temperature Deviation < 5°C
X
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Timing chart and measurement time (SPC)

Timing Chart of Handler Interface Signal (SPC)

Figure 12-4 Timing Chart of Handler Interface

T1 T3 T4 T5 T6 T7

T2
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Table 12-1 Value T1 through T (Typical)
Test Condition Timing
Name . . . .
Screen Setting Display Rde Compa Min. Median Max
Meas. rator
T1 Trigger pulse width | - - - - 2 us - -
T2 Trigger response - - - - - 0.3ms 0.5ms
time of
Ready for Trig
T3 Trigger response - - - - - 0.4ms 0.6ms
time of INDEX and
EOM
Meas. Time*¢™! - - Off - - 5.7ms 5.9ms
T4
- - On - - 7.5ms 7.7ms
Meas. data - - - Off - 0.3ms 0.4ms
T5 L
calculation time B ) ) On B 0.4ms 0.4ms
Ready for Trig 1-point meas. Off - - - 0.1ms 0.3ms
setting time Ls-Q meas.
1-point meas. On On On - 9.8ms 10.2ms
T6
Ls-Q meas.
List Meas. 3-point | On On On - 9.8ms 10.2ms
meas. Ls-Q meas.
T7 Trigger wait time - - 0 - 0 -

*1. 1-point measurement, Trigger delay=0, point delay=0

Test condition for “Typical data”

The measurement time of 4287A is scattered to some extent by an overhead of the internal
operation system and other conditions, so it is difficult to define the specification of
handler interface timing. Thus, for your reference, we provide “typical” data on it in Table
13-1 by defining the following test condition.

Definition for “typical” data:

Median : Median value of running one minute of measurement data
Max. : Max. value of running one minute of measurement data

NOTE 1. The instrument’s operating system sometimes suffers interruptions during measurement,
and we sometimes observe an extremely large overhead in handler interface timings. The
table excludes such special cases, thus you can sometimes see timing over the max. value
data shown in the table. If you make a handshake using the READY FOR_TRIGGER
signal of the handler interface, your test system can continue to work correctly regardless
of such an irregular measurement time drift.
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2. If your system communicates with external devices, you will see longer timing results
than those on the table.

3. In the case of using a bus trigger in the GPIB system instead of the handler interface, you
should measure the test cycle time for yourself, because the system performance depends
heavily on the system parameters. Of course, you will see much longer test cycle times
from your systemAfs software overhead.
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Details of Measurement Time (T4) (Typical)

Figure 12-5 Measurement Time T4 for Single Point Measurement
T4 T5
/INDEX
/EOM
Sorting Result : . .
Output (Previous Sorting Results) Sorting Results
Ts Tt Tp Tr Tm
Internal Rdc M | Meas. Data
Process Meas, ' casuremen Math.
Meas. Meas.Point
Condition Delay Time
Setup Trigger Delay  (User's Setup)
Time (User's Setup)

4287a0e157
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Figure 12-6

Specifications and Supplemental Performance Characteristics
Basic Measurement Characteristics

Measurement Time T4 at List Measurement

T4 T5
/INDEX
/EOM
Sorting Result . . .
oﬂput (Previous Sorting Results) Sorting Results
Meas.Point 1 Meas Point2 Meas.Point N
TsTt Tp Tr Tn Ts Tp Tm Ts Tp Tm
Internal | | Meas. Datq
Process , [ I / I Math.
Meas.
Condition Rdc
Setup Meas. Meas.
Measurement C%r;ihtlon Measurement
Trigger Delay Time Meas. Meas.Point P ) N: Number of Meas.
(User's Setup) Condition  Delay Time Meas.Point Point in the Table
Setup (User's Setup) ° a.ly me
(User's Setup)

4287a0e158
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Table 12-2

Specifications and Supplemental Performance Characteristics
Basic Measurement Characteristics

Values of Ts, Tt, Tp, Tr and Tm (Typical)

Time [ms]

Ts

Measurement condition setup *If the test signal level has changed”! crossing -12.95 dBm
time or -22.95 dBm since the last measurement cycle: 300 ms

oIf the test signal level has changed*2 without crossing
-12.95 dBm or -22.95 dBm or if there is no level change in
the test signal: see table below.

Tt

Trigger delay time 0.0 ms to 1000.0 ms™3

Tp

Measurement point delay time 0.0 ms to 1000.0 ms™4

Tr

Rdc measurement time 2.0ms"

Tm

Measurement data acquirement | ¢ 9 ;™0
time

NOTE

Table 12-3

*1. For example, this can be a level change from -15 dBm to -10 dBm.

*2. For example, this can be a level change from -20 dBm to -15 dBm.

*3, To set this, use the :TRIG:DEL command.

*4. To set this, use the :TRIG:SEQ2:DEL command.

*5. This applies when the offset cancel function is turned off. Add 2 [ms] when the offset cancel
function is turned on.

*6. This applies when the averaging factor is 1. Add 3.9 [ms] for every increase of the averaging
factor by 1.

Time settings Ts, Tt, Tp, Tr and Tm indicated in Table 12-2 are the values taken when the
instrument makes a measurement without receiving any external request (such as user
actions through the front panel keys, keyboard, or mouse) and without performing
non-measurement tasks (such as printout and network connection handling) while the
measurement results display is off.

Values of Ts (Typical)

Change in test signal frequency Ts [ms]
since last measurement cycle

No change 0

Increase | Change in frequency 34+ 1x(f-fp)/ 1E9 2
crossing 1.73995 GHZ"!

Change in frequency 1 x (f-fp)/ 1E9 "2
without crossing 1.73995 GHz"

Decrease | Change in frequency 1.7+2x (fp-f)/1E9 ™2
crossing 1.73995 GHZ™

Change in frequency without 2x(fp-1)/1E9 2
crossing 1.73995 GHZ"

*1. For example, this can be a frequency change from 1.7 GHz to 1.8 GHz.

*2. f: Test signal frequency [Hz] currently in effect, fp: Test signal frequency [Hz] in the
last measurement

*3. For example, this can be a frequency change from 1.8 GHz to 1.9 GHz.

*4, For example, this can be a frequency change from 1.8 GHz to 1.7 GHz.

*5. For example, this can be a frequency change from 1.7 GHz to 1.6 GHz.
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Single-point measurement (Typical)

This section provides an example of measurement time calculation based on the conditions
shown in the table below.

Measurement point settings Test signal frequency 100 MHz
Test signal level 0 dBm
Averaging factor 2

Trigger delay time 3.0 ms

Measurement point delay time 0 ms

R 4. measurement Off

NOTE

Here, Ts, Tt, Tp, Tr, Tm are as follows:

Ts =0 ms
Tt=3.0 ms
Tp=0ms

Tr = 0 ms (R4, measurement off)

When measurement cycles are repeated at the single point, Ts is normally 0 ms because the
test signal settings do not change. However, Ts may not be 0 ms if you start a new
measurement cycle with the measurement conditions shown in the table above
immediately after performing measurement with different conditions.

Tm=6.9 + 3.9 = 10.8 ms (averaging factor: 2)

The measurement time would be 0 + 3.0 + 0 + 0 + 10.8 = 13.8 ms based on these
conditions.

List measurement (Typical)

This section provides an example of measurement time calculation for one cycle of list
measurement based on the conditions shown in the table below.

Measurement Point 1 Test signal frequency 100 MHz
condition -
table settings Test signal level 0 dBm
(with two . Averaging factor 2
measurement points
defined) Point 2 Test signal frequency 800 MHz
Test signal level 0 dBm
Averaging factor 1
Trigger delay time 2.0 ms
Measurement point delay time 1.0 ms
R4, measurement On
(the offset cancel function is off)

For Tt, Tp and Tr, these settings are applied regardless of the measurement point settings:
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Basic Measurement Characteristics

Tt=2.0ms; Tp = 1.0 ms; Tr = 2.0 ms (R4, measurement on).

e Tsand Tm at point 1

Between point 2 (previous conditions) and point 1, the test signal changes in frequency
from 800 MHz to 100 MHz but does not change in level. Thus, Ts is determined as

follows:
Ts =2 x (0.8E9 - 0.1E9) / 1IE9 = 1.4 ms

The averaging factor is 2 for the point. This determines Tm as follows:
Tm=69+39=10.8 ms

e Tsand Tm at point 2

Between point 1 and point 2, the test signal changes in frequency from 100 MHz to 800
MHz but does not change in level. Thus, Ts is determined as follows:
Ts=1x(0.8E9 - 0.1E9) / 1IE9 =0.7 ms

The averaging factor is 1 for the point. This determines Tm as follows:
Tm=6.9 ms

Thus, the measurement time is determined as follows:
Ts (at point 1) + Tt + Tp + Tr + Tm (at point 1) + Ts (at point 2) + Tp + Tm (at point 2) =

144+20+1.0+2.0+108+0.7+1.0+6.9=258ms

| —
|
|
1\
|
|

/INDEX

Nl

/EOM
25.8
1.4 20 1.0] 20 10.8 0.71.0 76
x
Measurement _
Measurement (at point 1) Measurement
Status | (at point 2)
Meas. /
Condition .
Setup E':?fer Meas.Point Rdc Meas. Meas. Point
y Delay Time Measurement Condition Delay Time
(User's Setup) Setup  (User's Setup)
4287a0e159
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Measurement Data Transfer Time through GPIB (Typical)
Conditions:

4287A: S/N JP1KGxxxxx

Host computer: HP9000 Series, Model 715
Display: OFF

Measurement mode: List measurement
Measurement parameters: Ls and Q

Evaluation method: Average value of 10,000 repeated measurements %
o RN
Table 12-4 Measurement Data Transfer Time through GPIB (Typical) O'% N
52%
Required time for FETCH? command o C:;D Q.
Number of measurement o %h
int T =
points Rdc measurement OFF Rdc measurement ON > ;DU %’:
=35
o m
1 10.0 ms 10.0 ms @ =
o >
2 12.0 ms 13.5 ms 3
®
3 15.0 ms 15.0 ms

Switching Time for Setup Change by GPIB (Typical)
Conditions:

Host computer: HP9000 Series, Model 715

Display: OFF

Measurement mode: List measurement

Measurement parameters: Ls and Q

Evaluation method: Average value of 10,000 repeated measurements

Table 12-5 Switching Time for Setup Change by GPIB (Typical)
Conditions Time
Measurement table switching at list 8.8 ms

measurement (required time for executing
:SOUR:LIST:TABL 1 command and
*OPC? command)
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Measurement Support Functions

Error correction function

Available Calibration and Compensation

OPEN/SHORT/LOAD
Calibration

Connect OPEN, SHORT, and LOAD standards to the
desired reference plane and measure each kind of
calibration data. The reference plane is called the calibration
reference plane.

Low-Loss Capacitor Calibration

Connect the dedicated standard (Low-Loss Capacitor) to the
calibration reference plane and measure the calibration data.

Port Extension Compensation
(Fixture Selection)

When a device is connected to a terminal that is extended
from the calibration reference plane, set the electrical length
between the calibration plane and the device contact. Select
the model number of the registered test fixtures in the
4287A's softkey menu or enter the electrical length for the
user's test fixture.

OPEN/SHORT Compensation

When a device is connected to a terminal that is extended
from the calibration reference plane, make OPEN and
SHORT states at the device contact and measure each kind
of compensation data.

Calibration/Compensation Data Measurement Point

Data Measurement Points

Same as measurement points set in the measurement point
setup display. (Changing the frequency or oscillator level
settings after calibration or compensation makes the
calibration and compensation data invalid.)

DC resistance (Rdc) measurement

Measurement range

0.1 Qto 100 Q2

Measurement resolution

1 mQ

Test signal level

1 mA (maximum)

Error correction

OPEN/SHORT/LOAD Calibration, OPEN/SHORT
Compensation. (Changing the frequency or oscillator level
settings after the calibration or compensation makes the
calibration and compensation data invalid.)

Measurement uncertainty

i{l + (M t Raw 100} [%]
R,,, 1000
Rdut: DC resistance measurement value [€2]

Within £5°C from the calibration temperature.
Measurement accuracy applies when the calibration is
performed at 23°C £5°C. When the calibration is performed
beyond 23°C +5°C, the measurement accuracy decreases to
half that described.
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Trigger function

Trigger mode Internal, External (external trigger input connector or
handler interface), Bus (GPIB or LAN), Manual (front key)

Averaging function

Setting range 1 to 100 (integer)
g .
Displ E
1Spia oo
Py >39
253
Type/Size Color LCD, 8.4 inch @ g. =
=29
@ ]
Resolution 640 dots x 480 lines o =
S5
" 3
. . 33
List measurement function 2a
o
@
Number of Measurement points 32 points for each table (maximum)
Number of tables 8 tables

Test signal level monitor function

Uncertainty of monitor value A
i{SO + (1020 - 1} x 100 + B} [%](SPC)

A: Uncertainty of oscillator level [dB]
B: Uncertainty of impedance measurement [%]

Mass Storage

Built-in flexible disk drive 3.5 inch, 720 KByte or 1.44 KByte, DOS format
Built-in hard disk drive About 18 GByte
Interface
GPIB
Standard conformity IEEE 488.1-1987, IEEE 488.2-1987
Available functions SH1, AH1, T6, TEO, L4, LEO, SR1, RLO, PPO, DT1, DC1,
(function code)*1 €0, E2
Numerical data transfer format ASCII
Protocol IEEE 488.2-1987

*1. Refer to the standard for the meaning of each function code.
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Handler Interface

Connector type 36 pin centronics connector
Signal type Negative logic, Opto-isolated, Open collector output
Output signal * BIN sort result (BIN 1 to BIN 13,

OUT_OF GOOD_BINS)

* DC resistance pass/fail (DCR_OUT_OF RANGE)
* Overload (OVLD)

* Alarm (ALARM)

* End of analog measurement (INDEX)

* End of measurement (EOM)

* Ready for trigger (READY_FOR_TRIG)

Input signal * External trigger (EXT_TRIG)
* Key lock (KEY_LOCK)

Pin locations See Figure 12-7. Refer to Programming Manual for the
definition of each pin.

Figure 12-7 Pin Locations of Handler Interface
/BIN 1 ||| 0 @9 ||| s8N 11
/BIN 2 ||| &0 ||| /BIN12
/BIN 3 ||| 3] 20| /BIN13
/BIN 4 || 4] [22]||| /READY_FOR_TRIG
/BIN 5 ||| (5] [23] ||| /RDC_OUT_OF RANGE
/BIN 6 || [6] [24] || rovLD
/BIN 7 ||| @0 [25]||| /KeY_LocK
/BIN 8 8] [26] (reserved)
/BIN 9 || o] 27
/OUT_OF_GOOD_BINS ||| [10] [28] EXT_DCV
/BIN10 ||| I1] [29] ||| 7ALARM
(2] [30 ||| /INDEX
EXT_TRIG<Z 3] G| /eom
4] [32
EXT_DCV<Z 05l 53]
6] [34] ||| »COM
+5V 7] (35
{

4287apj008
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LAN Interface

Standard conformity 10 Base-T or 100 Base-TX (automatically switched),
Ethertwist, RJ45 connector
Protocol TCP/IP
Functions Telnet, FTP
Measurement terminal (at Test Head) g N
- N
Connector type 3.5-mm (female) connector 9 (BD _g’
(can be converted to 7-mm connector using the QL o o
3.5-mm-to-7-mm adapter) a T gh
S ol
n oo
=35
Rear panel connectors o % ¢
23
External Reference Signal Input Connector 8
Frequency 10 MHz £10 ppm (SPC)
Level > (0 dBm (SPC)
Input impedance 50 Q (nominal)
Connector type BNC (female)

Internal Reference Signal Output Connector

Frequency 10 MHz (nominal)

Uncertainty of frequency Same as frequency uncertainty described in “Source
characteristics” on page 253

Level +2 dBm (nominal)
Output impedance 50 Q (nominal)
Connector type BNC (female)

External Trigger Input Connector

Level LOW threshold voltage: 0.5 V
HIGH threshold voltage: 2.1 V
Input level range: 0 to +5 V

Pulse width (Tp) > 2 psec (SPC)

See Figure 12-8 for definition of Tp
Polarity Positive or Negative (selective)
Connector type BNC (female)
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Figure 12-8 Definition of Pulse Width (Tp)
Tp Tp Tp Tp
5V—— 5V —
ov ov
Positive Trigger Signal Negative Trigger Signal
C5010014e
NOTE An USB and a parallel printer inteaface are not supported.
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General Characteristics

Environment conditions

Operating Condition

()]
Temperature 5°Cto40°C s -
- N
Humidity (at wet bulb Q (BD 7))
temperature < 29 °C, without ) 8
condensation) P g— S
=25
@ ]
Flexible disk drive 20 % to 80 % RH 7o
non-operating condition 5 g* 7
" 3 ®
Flexible disk drive 15 % to 90 % RH ]
operating condition §
Altitude 0 to 2,000 m (0 to 6,561 feet)
Vibration 0.5 G maximum, 5 Hz to 500 Hz
Warm-up time 30 minutes

Non-Operating Storage Condition

Temperature —20°Cto +60°C

Humidity (at wet bulb 15% to 90% RH

temperature < 45 °C, without

condensation)

Altitude 0 to 4,572 m (0 to 15,000 feet)
Vibration 1 G maximum, 5 Hz to 500 Hz
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General Characteristics

Other Specifications

EMC
c E ISM 1-A

¢ nio149

European Council Directive 89/336/EEC
IEC 61326-1:1997+A1
CISPR 11:1990 / EN 55011:1991 Group 1, Class A
IEC 61000-4-2:1995 / EN 61000-4-2:1995
4kVCD/8kV AD
TEC 61000-4-3:1995 / EN 61000-4-3:1996
3 V/m, 27-1000 MHz, 80% AM
TEC 61000-4-4:1995 / EN 61000-4-4:1995
1 kV power / 0.5 kV Signal
IEC 61000-4-5:1995 / EN 61000-4-5:1995
0.5 kV Normal / 1 kV Common
TEC 61000-4-6:1996 / EN 61000-4-6:1996
3V, 0.15-80 MHz, 80% AM
IEC 61000-4-11:1994 / EN 61000-4-11:1994
100% Icycle
NOTE 1: When tested at 3 V/m according to EN
61000-4-3:1996, the measurement accuracy will be within
specifications over the full immunity test frequency range of
27 to 1000 MHz except when the analyzer frequency is
identical to the transmitted interference signal test
frequency.
NOTE 2: When tested at 3 V according to EN
61000-4-6:1996, the measurement accuracy will be within
specifications over the full immunity test frequency range of
0.15 to 80 MHz except when the analyzer frequency is
identical to the transmitted interference signal test
frequency.
This ISM device complies with Canadian ICES-001.
Cet appareil ISM est conforme a la norme NMB-001 du
Canada.

AS/NZS 2064.1/2 Group 1, Class A

Safety

c E ISM 1-A

@® LR95111C

European Council Directive 73/23/EEC
IEC 61010-1:1990+A1+A2 / EN 61010-1:1993+A2
INSTALLATION CATEGORY II, POLLUTION
DEGREE 2
INDOOR USE
IEC60825-1:1994 CLASS 1 LED PRODUCT

CAN/CSA C22.2 No. 1010.1-92
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Environment This product complies with the WEEE Directive
4 (2002/96/EC) marking requirements. The affixed label

‘ indicates that you must not discard this electrical/ electronic
‘ product in domestic household waste.
0
Product Category : With reference to the equipment types in
[ the WEEE Directive Annex I, this product is classed as a
“Monitoring and Control instrumentation” product.

Do not dispose in domestic household waste.

()]
c RN
To return unwanted products, contact your local Agilent AN
office, or see www.agilent.com/environment/product/ for 02w
more information. 3 CBD 3
QL
o 3 Q.
Power requirements 90 V to 132V, or 198 V to 264 V (automatically switched), g- 8=
47 Hz to 63 Hz, 350 VA max. o2
: =35
Weight Qoo
S5
Main unit 16 kg (SPC) Sa
o
®
Test head 0.3 kg (SPC)
Dimensions
Main unit See Figure 12-9 through Figure 12-11.
Test head See Figure 12-12.
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Main Unit Dimensions (front view, in millimeters, typical)
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221.62

2751
=

58.8

4287a0j146

Main Unit Dimensions (rear view, in millimeters, typical)

18.13
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=
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These connectors in the gray area are reserved
and cannot be used.

30 0.2

428720j10006
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Figure 12-11 Main Unit Dimensions (side view, in millimeters, typical)
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Figure 12-12 Test Head Dimensions (in millimeters, typical)
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Furnished accessories

Ord.er Model or Agilent Description Qty Check
Option Number Part Number o)
Agilent 4287A - Agilent 4287A RF LCR Meter (Main Unit) 1
- Test Head (with 1 m cable) 1
1250-2879 N(m)-SMA(f) Adapter 3
8710-2409 Wrench (for 3.5-mm/SMA connector) 1
04287-005xx CD-ROM ('Operation Manual, . !
Programming Manual, Sample Program)
E2078-62101 | GPIB adapter™ 1
- Power Cable 1
Option 700 - Agilent 16195B 7-mm Calibration Kit 1
Option 710 - Test Fixture Stand 1
Option 720 1250-1746 3.5-mm-to-7-mm Coaxial Adapter 1
Option 810 - Keyboard 1
Option 820 - Mouse 1
Option ABA 04287-900x0 Operation Manual”" 1
04287-900x1 Programming Manual”" 1
04287-180x0 Sample Program Disk (3.5 inch floppy disk)*1 1
Option 004 16197-29001 Short device 0.6 x 0.3 mm 2
16191-29005 Short device 1.0 x 0.5 mm 2
16191-29006 Short device 1.6 x 0.8 mm 2
16191-29007 Short device 2.0 x 1.25 mm 2
16191-29008 Short device 3.2 x 1.6 mm 2
0699-6926 Resistor 0.6 x 0.3 mm 5
5182-0433 Resistor 1.0 x 0.5 mm 5
5182-0434 Resistor 1.6 x 0.8 mm 5
5182-0435 Resistor 2.0 x 1.25 mm 5
5182-0436 Resistor 3.2 x 1.6 mm 5
Option 020 - Test Head Extension Cable (1 m) 1
1250-1158 SMA(f)-SMA(f) Adapter 3
Option 1CM 5063-9216 Rackmount Kit 1
Option 1CN 5063-9229 Handle Kit 1
Option 1CP 5063-9223 Rackmount & Handle Kit 1

(T3}

*1. The number indicated by “x” in the part number of each manual or sample program disk, 0 for the first edition, is
incremented by 1 each time a revision is made. The latest edition comes with the product.
*2. Use this adapter when to connect a GPIB cable to 4287A GPIB connector.
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Option 004 Working Standard Set Characteristics

Furnished devices

Short device 0.6 x 0.3 mm (part number: 16197-29001)
1.0 x 0.5 mm (part number: 16191-29005)
1.6 x 0.8 mm (part number: 16191-29006)
2.0 x 1.25 mm (part number: 16196-29007)
3.2 x 1.6 mm (part number: 16196-29008)

Resistor 0.6 x 0.3 mm (part number: 0699-6926)
1.0 x 0.5 mm (part number: 5182-0433)
1.6 x 0.8 mm (part number: 5182-0434)
2.0 x 1.25 mm (part number: 5182-0435)
3.2 x 1.6 mm (part number: 5182-0436)
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Manual Changes

This appendix contains the information required to adapt this manual to versions or
configurations of the 4287A manufactured earlier than the current printing date of this
manual. The information in this manual applies directly to 4287A units with the serial
number that is printed on the title page of this manual.
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Table A-1

Table A-2

Figure A-1

Manual Changes
Manual Changes

Manual Changes

To adapt this manual to your 4287A, refer to Table A-1 and Table A-2.

Manual Changes by Serial Number

Serial Number Prefix Make Manual Changes
JP1KG “Change 3”
JP1IKG , M432 “Change 4”“Change 5”“Change 6”
Manual Changes by Firmware Version
Version Make Manual Changes
1.1x “Change 17, “Change 2”
1.20 “Change 2”
2.0x “Change 4”“Change 5”“Change 6”“Change 7”

Agilent Technologies uses a two-part, ten-character serial number that is stamped on the
serial number plate (Figure A-1). The first five characters are the serial prefix and the last

five digits are the suffix.

Example of Serial Number Plate

w". Agilent Technologies

Made In Malaysia

4287A
MY 12345678

4287a0j1101
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NOTE

NOTE

Step 1.
Step 2.
Step 3.
Step 4.

Manual Changes
Manual Changes

Change 7
This function is available when the volume label on the C-drive is 1Z202 or higher.

1 User recovery function

Change 6

“System Recovery” can not be applied. Reffer to the following explation.

System recovery

The 4287A with option 011 can not operate this function.

Performing system recovery will allow you to reset the Windows operating system and the
firmware of the 4287A to the state when you purchased*l.

If, for some reason, the Windows operating system or firmware failed and cannot be started
normally or operation after startup is unstable, execute system recovery.

Notes on executing system recovery
Performing system recovery causes the following:
[ The following settings of the 4287A are initialized.

* Network settings
*  GPIB settings
* Printer settings

[ Ifthe firmware has been updated after purchasing the 4287A, the firmware when you

purchased the product*1 is recovered.

Files you created using the save function are not affected, but we recommend backing them
up before executing system recovery for precautionary purposes.

Procedure to execute system recovery

You need the keyboard for this operation.

Shut down the 4287A.
Connect the keyboard to the 4287A.
Press the standby switch of the 4287A to turn it on.

When the message in the figure below appears on the screen following the Agilent's logo

*1.If the hard disk failed and has been replaced after purchase, the state when the
replacement was performed is recovered.
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NOTE
Step 5.
Step 6.
Step 7.
CAUTION

Step 8.

Manual Changes
Manual Changes

screen, immediately press (R] on the keyboard.

s-Agilent  4287A iMHz -3 GHz

RF LCRMETER

Watch the message carefully because after several seconds it will be replaced with the next
screen. Note that this is automatically done with no key operations.

Push 'R’ key to enter recovery mode[R,N]?

4287a0j165

If the above message does not appear, the 4287A is at fault; contact your local Agilent
customer center listed at the end of this manual or the distributor from which you
purchased the instrument.

When “Recover Hard disk (C drive) [Y, NJ?2”is displayed, press on the
keyboard. If you want to quit the system recovery, press to start up the 4287A as usual.

The following message appears. This is the final confirmation message asking whether you
want to start the system recover. Press on the keyboard to start the system recovery. If
you want to quit the system recovery, press to start up the 4287A as usual.

SYSTEM RECOVERY

This process will recover the system drive (C:) of this

instrument to the factory-shipment state. It takes about 10 minutes.
Please refer to the Operation Manual for more information.

This is the last chance to quit the recovery process

Continue [Y,N]?

The system recovery will complete in about 10 minutes. The following message is
displayed during the system recovery.

SYSTEM RECOVERY IN PROGRESS....

System recovery in progress. It takes about 10 minutes.
Please DO NOT TURN THE POWER OFF DURING THIS TIME.

Never turn off the power during the system recovery because doing so may cause
serious damage to the 4287A.

When the system recovery is completed, the following message appears below the above
message indicating that the system recovery is in progress.

"Recovery Completed !"
"Please any key and then restart system."
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Now the system recovery of the 4287A is complete.

NOTE If the problem persists even after executing system recovery, the 4287A is at fault; contact
your local Agilent customer center listed at the end of this manual or the distributor from
which you purchased the instrument.

Change 5

“Configuring the network” can not be applied. Reffer to the following explation.

Checking and Editing the LAN Settings

The following explains how to set the necessary addresses and other settings required for
using the LAN (Local Area Network) functions of the 4287A. For details on LAN
functions, see the Programming Manual.

Checking and editing the network addresses

The 4287A network addresses (IP address, Gateway address, Sub Net Mask) can be
checked and edited by the following procedure (IP: Internet Protocol).

NOTE For how to perform the instruction “press the key (softkey) in the softkey menu”
mentioned in the procedure, see “13. Softkeys” on page 87. >
=
Step 1. Press the [System] key on the front panel to display the System softkey menu. §
o
Step 2. Press the LAN SETUP key in the softkey menu to display the LAN SETUP softkey menu. o
=0
Step 3. Press the SETUP IP ADDRESS key in the softkey menu to display the Network Address §
Setup dialog box (Figure A-2). )
Figure A-2 Network Address Setup dialog box
|P Address I .o . 0.0
Gateway o .0 .0 .0
Met Mask o .0 .0 .0
()8 I Cancel |

4287 acj058

Step 4. Perform the following operations to enter the IP address, Gateway address and Net Mask
address in their respective input boxes of the dialog box.

Operation
Function
Front panel Keyboard Mouse
Moving the cursor Press [Tab][M[V1[«1[-]. Click the position where the
Turn @, or ]
cursor should be moved to.
press B DE B
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Operation
Function
Front panel Keyboard Mouse

Deleting the characterto | Press [Back Space]. Press [«—Backspace]. (Not possible)

the left of the cursor

Deleting the characterto | (Not possible) Press [Delete]. (Not possible)

the right of the cursor

Entering a digit at the Press [0][1][2] ... [9]. Press [0][1][2] ... [9]. (Not possible)
position of the cursor

*1. However, if the OK or Cancel button is clicked, you will execute Step 5 rather than move the cursor.

NOTE Each of the network addresses can be set using whole numbers from 0 to 255, separated by
periods (.).
Step 5. Use the following operations to complete or cancel the input.
Operation
Function
Front panel Keyboard Mouse

To accept the input
(execute)

Click the OK button in the
dialog box.

Move the cursor in the dialog | Press [Enter].

box to the OK button and then

press [x1], @, or .

To cancel the input

Click the Cancel button in
the dialog box.

Press [Cancel] "}, ormove the | Press [Esc].

cursor in the dialog box to the
Cancel button and then press

[x1],®,0r .

*1. Same as the [Alt] key.

NOTE

Change 4

“Setting the internal Clack” can not be applied. Reffer to the following explation.

Setting the Internal Clock

The 4287A is equipped with an internal clock with clock/date function. The internal clock
is used for recording the date and time when data are stored on a storage device, etc. The
following procedure can be used to set the date and time of the internal clock of the 4287A.

Be sure to set the internal clock the first time the power is turned ON after you receive the
instrument.

Follow these steps to set the clock by using only the keys on the front panel, i.e., without
using a keyboard or mouse.

1. Displaying the Setting Date and Time dialog box
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Figure A-3

Step 1.

Step 2.

Step 3.

Step 4.

Step 1.

Step 2.

Step 3.

Manual Changes
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Press the [Preset] key on the front panel to place the 4287A in the mode for presetting the
clock.

Press the [System] key on the front panel to display the System softkey menu.
Press the @ key or @ key on the front panel the required number of times to move

the cursor in the softkey label area in the right side of the screen to the SET DATE & TIME
key.

Press the Ene) key on the front panel.
The Setting Date and Time dialog box (Figure A-3) appears.

Setting Date and Time dialog box

Setting Date and Time x|

 Time Zone
| (GMT+0%:00] Osaka, Sapporo, Tokya =l
¥ | Eutomatically adiust elack fon dayliaht savine changes

—Date & Time
Date T 19,2000 <] ok |
Time |12:nu:uu PH :‘ Cancel |

4287 20i061

2. Selecting the time zone and setting the automatic daylight saving time adjustment

Press the @ key or @ key on the front panel the required number of times to move the

cursor in the dialog box to the Time Zone box.

>
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»

Press the @ key or @ key on the front panel the required number of times to select
the time zone.

Press the @ key on the front panel once.

If an area where daylight saving time is implemented was selected in Step 2, the cursor
moves to the “Automatically adjust clock for daylight saving changes” setting area. In this
case, perform the following steps to execute the setting for automatic adjustment for
daylight saving time before proceeding to “3. Setting the date”.

a. Pressthe @ key on the front panel to switch the function for automatic adjustment for
daylight saving time ON or OFF (the setting toggles with each press of the button).

Check box Automatic adjustment for daylight saving time
\ On
{blank field} Off

b. Press the @ key on the front panel once to move the cursor to the Date box.

When an area where daylight saving time is not implemented was selected in Step 2, the
cursor moves to the Date box, proceeding to “3. Setting the date”.
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Step 4.
Step 5.
Step 6.
NOTE
Figure A-4
Step 1.
Step 2.
NOTE

Step 3.
Step 4.

Step 5.
Step 6.
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Manual Changes

3. Setting the date

Press the [.] key on the front panel the required number of times to move the cursor to the
position where the “month” is indicated.

Each press on the [.] key moves the cursor inside the Date box in the following order:
Month — Day — Year — Month — ..

Press the @ key or @ key on the front panel the required number of times to select
the “month.”

Press the [.] key on the front panel the required number of times to move the cursor to the
position where the “day” is indicated.

Use the number keys ([0][1] to [9]) on the front panel to enter the day.

Press the [.] key on the front panel to move the cursor to the position where the “year” is
indicated.

Use the number keys ([0][1] to [9]) on the front panel to enter the year.

When a mouse is used, click the down-arrow ¥ to the right of the Date box to display the
date setting calendar (Figure A-4). Then click the appropriate date on the calendar to
complete the entire setting of the date.

Date setting calendar

n January 2000

Sun Mon Tue Wed Thu Fri Sat
26027 28 029 30 3
2 3 4 5 B 7 8
9 10 11 12 13 14 15
18 17 18 13 20 21 22
23024 X8\ X% o8/ oA
Jc/IIC ) I 2 3 4 85

4287a0j068

4. Setting the time

Press the @ key on the front panel once to move the cursor to the Time box.

Press the [.] key on the front panel the required number of times to move the cursor to the
position where “hour” is indicated.

Each press on the [.] key moves the cursor inside the Time box in the following order: Hour
— Minute — Second - AM/PM — Hour— ..

Use the number keys ([0][1] to [9]) on the front panel to enter the “hour.”

Press the [.] key on the front panel to move the cursor to the position where “minute” is
indicated.

Use the number keys ([0][1] to [9]) on the front panel to enter the “minute.”

Press the [.] key on the front panel to move the cursor to the position where “second” is
indicated.
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Step 1.

Step 2.

NOTE

Step 1.

Step 2.

Step 3.
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Use the number keys ([0][1] to [9]) on the front panel to enter the “second.”

Press the [.] key on the front panel to move the cursor to the position where “AM/PM” is
indicated.

Press the @ key or @ key on the front panel to select “AM” or “PM.”

5. Completing the setting
Press the @ key on the front panel once to move the cursor to the OK button.

Press the key on the front panel to complete the date and time setting and close the
dialog box.

To cancel setting of the date and time, press the @ key or the @ key on the front

panel to move the cursor inside the dialog box to the Cancel button and then press the

key. If the setting of the date and time is cancelled, the date and time set and valid before
you started to make the new setting will remain in effect.

6. Turning the date and time display On or Off

The set date and time can be displayed in the date/time display area in the lower-right area
of the measurement display.

Press the [Display] key on the front panel to show the Display softkey menu.

Turn the rotary knob (@) on the front panel to move the cursor in the softkey menu to
the DATE & TIME [ ] key.
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Press the rotary knob (@) to switch the date/time display ON or OFF (the setting toggles
with each press of the button).

Softkey indicator Date/time display status

DATE & TIME [LIVE] Display on (constantly updated)
DATE & TIME [STAMP] Display on (display not updated)
DATE & TIME [OFF] Display off

Miscellaneous Changes

The option system of the 4287A has changed since May 2003. Apply the following
changes.

New Option Number Old Option Number Remark
700 (Agilent 16195B 7-mm - *]
Calibration Kit)

- 001 (Without Agilent 16195B 7-mm
Calibration Kit)
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New Option Number Old Option Number Remark
710 (Test Fixture Stand) - *2
- 002 (Without Test Fixture Stand)
720 (3.5-mm-to-7-mm Coaxial - *3
Adapter)
- 003 (Without 3.5-mm-to-7-mm
Adapter)
810 (Mini DIN Keyboard) - *4
- 1A2 (Delete Mini DIN Keyboard)
820 (Mouse) - *5
- 1CS (Without Mouse)
same as the right number 004 (Add Working Standard Set)
same as the right number 020 (Add Test Fixture Extension
Cable Set )
same as the right number and 010 (Hard-Disk Drive Mass
discontinued in Dec.2004 Storage)
same as the right number and 011 (Solid-State Mass Storage)
discontinued in Dec.2004
same as the right number 1CN (Handle Kit)
same as the right number 1CM (Rack Mount Kit)
same as the right number 1CP (Rack Mount & Handle Kit)
ABA (Add Manual set (English)) | - *6
- ABA (Select Manual set (English)) ;
ABJ (Add Operation Manual set | - *6
(Japanese)) *7
- ABJ (Select Manual set (Japanese))
same as the right number 0BW (Add Service Manual)
- 0B1 (Delete Manual Sets) '8
- 0B1 (Add Manual Sets)

*1.In the previous option system, the 16195B 7-mm Calibration Kit comes as one of
standard accessories. In the new option system, it will be attached only when you

choose option 700.

*2.In the previous option system, the Test Fixture Stand comes as one of standard accessories. In
the new option system, it will be attached only when you choose option 710.
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*3.In the previous option system, the 3.5-mm-to-7-mm Coaxial Adapter comes as one of standard
accessories. In the new option system, it will be attached only when you choose option 720.

*4.In the previous option system, the keyboard comes as one of standard accessories. In
the new option system, it will be attached only when you choose option 810.

*5.1In the previous option system, the mouse comes as one of standard accessories. In the
new option system, it will be attached only when you choose option 820.

*6.1In the previous system, the option number is used to choose the language of manual
set (standard accessory). In the new option system, it is used to add manual set
(optional accessory) of the language the customer desires.

*7.1n the previous option system, the CD-ROM (Contained Operation Manual,
Programming Manual, Sample Program) attatched when you coose option ABA. In
the new option system, it will be attached as a standard accessories.

*8.No selection of addition/deletion is required for the manual set because it is only
available as an optional accessory in the new option system. When 2 or more sets are
required, specify option ABA,ABJ * (number of required sets).

Change 3

The serial number prefix JP1KG does not support the system recovery function. Please
delete the descriptions about this function in this manual.

Change 2

The firmware revision 1.1x, and 1.20 does not support the R4, offset cancel function.
Please delete the descriptions about this function in this manual.

Change 1

The firmware revision 1.1x does not support controling the BIN count function using the
front panel. Please delete the descriptions about this function in this manual.
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Differences from Agilent 4286A

This appendix contains information about the differences between the Agilent 4286A (RF
LCR Meter) and the Agilent 4287A (this product).
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Changes in LOAD
compensation

Change in USER
and FIXED POINT
modes

Change in Rdc
measurement

New functions
added to the
4287A

CAUTION

Differences from Agilent 4286A
1. Main Differences Between 4286A and 4287A

1. Main Differences Between 4286A and 4287A

This section outlines the main differences between the 4286A and 4287A.

Outline of Differences in Calibration/Compensation

Change in concept

The concept of calibration/compensation for the 4286A is to make a calibration plane by
calibration and remove the error component from the jig section located at the tip of the
plane. However, some users found this procedure troublesome and followed it without
proper calibration/compensation. To prevent this, the calibration/compensation procedure
of the 4287A was simplified without degrading precision. The same precision as that of the
4286A is implemented by performing only OPEN/SHORT/LOAD calibration for the
4287A instead of the longer procedure for the 4286A (performing
OPEN/SHORT/LOAD/LOW LOSS CAPACITOR calibration before
OPEN/SHORT/LOAD calibration).

Changes in functions

The 4286A is provided with LOAD compensation; the 4287A, based on the concept
described above, is not provided with LOAD compensation.

* For the 4286 A, only one reference value for LOAD calibration can be set for the entire
frequency range; for the 4287A, the reference value for LOAD calibration can be set
for each of the list sweep frequency points.

* For the 4286A, only two parameters of Ls-Rs and Ls-Q are available for the LOAD
reference value; for the 4287A, three parameters of Ls-Rs, Ls-Q, and Cp-D are
available.

For the 4286A, two modes, USER and FIXED POINT, are available; for the 4287A,
only USER mode is available. In addition, the interpolation mode is not available with
the 4287A; therefore, calibration/compensation have to be performed again if the
frequency setting needs to be changed.

* For the 4286A, the compensation data used for Rdc measurement is obtained at the
same time the data for ordinary calibration/compensation is obtained; for the 4287A,
the compensation data for Rdc measurement can be obtained separately.

* The Calibration Wizard function, not available with the 4286A, is available with the
4287A.

* The 4286A is not provided with a function that checks whether
calibration/compensation has been completed correctly; for the 4287A, this
determination can be made by checking the DCR measured value, provided that the
Calibration Wizard is active.

For the 4287A calibration/compensation functions, refer to Chapter 6, “Calibration and
Compensation.”
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Outline of Differences in Comparator Handler I/F

Change in the » For the 4286A, the following functions are available: BINSORTING (sorting data into
comparator BINO to BIN9 and OUT_OF_BINS for one frequency point) and Limit Test (making
function the Go-No Go decision), and both can be used together.

» For the 4287A, four sorting conditions are set to allow more complex sorting, and
setting is enabled for up to 13 bins.

CAUTION For the 4287A comparator function, refer to Chapter 8, “Sorting According to
Measurement Results.”

Changes in the » For the 4286A, either MODE1 or MODE?2 signal pattern can be selected; for the
Handler I/F 4287A, only one signal pattern is available because the comparator function was
changed as above.

* Regarding the electrical characteristics of the handler I/F, for the 4286A, the maximum
rated voltage output of the decision output signal is 24 V and the maximum rated
voltage output of the control output signal is 15 V; for the 4287A, the maximum rated
voltage output is 24 V for both signals.

» For the 4287A, the /READY FOR_TRIG signal, not output on the 42864, is output.

CAUTION For the 4287A handler I/F function, refer to Chapter 12, “Connection with Automatic
Machine (Use of Handler I/F)” in the 42874 Programming Manual.

Other Important Differences

View on the » For the 4286A, only two measurement parameters can be shown; for the 4287A, up to
display four measurement parameters can be shown.

» For the 4286A, the parameter display mode cannot be turned ON/OFF; for the 4287A,
it can be turned ON/OFF for each of the parameters.

* For the 4287A, when used with the GPIB, there is an UPDATE ON/OFF function that
can be used to minimize the time needed to redraw the images on the screen display;
however, there is still a trade-off between the ability to watch real-time results and
measurement speed. For more on the UPDATE ON/OFF function, refer to the last
section, “Turning ON/OFF Update the LCD Display View,” in Chapter 7, “Executing
Measurements and Displaying Results.”

» The 4287A is provided with a statistical processing function and a LAN interface.
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CAUTION For the 4287A statistical processing function, refer to Chapter 9, “Obtaining Statistical
Data on Measurement Results.” For the 4287A LAN interface, refer to Chapter 13, “Use of
LAN?” in the Programming Manual.
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2. Differences Between 4286A and 4287A Hardware

This section lists the differences between the 4286A and 4287A hardware.

Table B-1 Measurement performance
4287A 4286A
1 MHz to 3 GHz, in 100 kHz steps | 1 MHz to 3 GHz, in 10 kHz steps
Frequency

Max 32 points by 8 boards

Max 10 points

Test signal

For open system:
447 mV t0 0.502 V at <1 GHz
4.47 mV to 0.447 V at > 1 GHz

For open system:

10mVtolV

and/or current is set)

level For short-circuited system: For short-circuited system:
0.0894 to 10 mA at <1 GHz 0.2 to 20 mA
0.0894 to 8.94 mA at > 1 GHz
Resolution 0.1 dBm (also when voltage Refer to the specification.

Basic accuracy

*+1%

+1%

Right angle only

3.5 mm (male)

Range of Z 200 mQ to 3 kQ 200 mQ to 3 kQ
measurement || (at | MHz, accuracy < 10%) (at 1 MHz, accuracy < 10%)
1 m added standard, 1 m added 1 m added standard, 3 m added
optionally (2 m in total) optionally
Test head

Right/straight angle

3.5 mm (male)

Duration of 9 ms/point 15 ms/point
measurement
Table B-2 Functions for manufacturing line

4287A

4286A

For contact error check, ON/OFF
switchable

For contact check, ON/OFF

DCR switchable
measurement || Contact errors are checked Contact errors are NOT checked
during calibration. during calibration.
Scanner I/F not provided Scanner I/F not provided
Scanner. By Table switching, Cal setting With [-Basic, compensation is
compensation || s epabled for each of the enabled for each of the channels.

channels (through GPIB).
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Table B-2 Functions for manufacturing line
4287A 4286A
. Different load reference values One fixed load reference value
Provision for .
. can be entered for different
multi-frequency .
frequencies.
Max 13 bins Max 9 bins (only one frequency)
Bin setting is enabled by Go/No/Go decision for each list
combination of four conditions. sweep point
Comparator ) o
- Bin sorting is enabled at each
point of multi-frequency
- Secondary parameters can be
bin-sorted simultaneously.
Resume Supported Support.ed only for .
calibration/compensation data
Statistical Supported Not supported
processing
GPIB I/F equipped GPIB I/F equipped
GPIB
ASCII, binary data ASCII, binary data
Measurement || 4 orthogonal coordinate 2 orthogonal coordinate
parameters parameters parameters
Table B-3 Calibration
4287A 4286A
O/S/L/LLC calibration O/S/L/LLC calibration
O/S compensation O/S/L compensation
Calibration/ || Electrical length calibration Electrical length calibration
compensation || Without frequency interpolation | With frequency interpolation
Read/write is enabled from an Read/write is enabled from an
external PC external PC
Compensation || 16195B (provision for high 16195A
kit frequency, Load, Low Loss C)
Table B-4 Other characteristics
4287A 4286A
Data storage About 18 GB HDD 256 kbyte SRAM
(user area) 1.44 MB FDD 1.44MB FDD
GPIB, Handler I/F GPIB, Handler I/F
Interface
LAN (10Base-T): Telnet, FTP

Appendix B

299

w
>0
Q =
o2
S O
~ 3

o)
o o
oo »
o =
>0
3
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Table B-4 Other characteristics
4287A 4286A
Display 8.4", color 7", monochrome
Dimensions of || 426 (W) x 234 (H) x 426 (D)mm | 426 (W) x 234 (H) x 537 (D)mm
body
Weight of 20 kg 28 kg
body
Dimensions of || 90 (W) x 24 (D) x 55 (H) mm 110 (W) x 28 (D) x 55 (H) mm
test head (excluding protrusions) (excluding protrusions)
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3. Functional Differences Between 4286A and 4287A

This section describes the functional differences between the 4286A and 4287A based on
the 4286A soft key tree. In the following table, each check mark (V) shows that the
function is provided.

Table B-5 Measurement functions
Function 4286A | 4287A Remarks
Meas Measurement Select Ls-Q \/ N For one-point measurement with the 4287A,
parameter . N N a maximum of four measurement parameters
Select Ls-D are randomly selected for simultaneous
Select Ls-Rs \/ N display.
Select Lp-Q S v
Select Lp-D \/ 3
Select Lp-G \/ N
Select Lp-Rp S N
Select Cs-Q S v
Select Cs-D N N
Select Cs-Rs S v
Select Cp-Q \/ v
Select Cp-D \/ N
Select Cp-G S \/
Select Cp-Rp \/ N
Select R-X \/ N
Select |Z|-Theta (deg) S N
Select |Z|-Theta (rad) v N
Select G-B \/ N
Select |Y|-Theta (deg) S N ®
>U
Select [Y|-Theta (rad) S N G =
(¢}
Display Input Title Type Title on Screen \/ N =1 §
N O
Display Select All Instruments \/ Because the 4287A is not provided with the N 8
Allocation 1 If If Basi N IBASIC function, neither Half Display nor % =
Select Half Instrument Half Basic Basic status setting is available. > g
Select All Basic \/
Select Basic Status \/
Display ON/OFF For the 4287A, ON/OFF is separately
Measurement \/ N switchable for each piece of the measured
Data data.
Update Display | ON/OFF The 4287A is provided with a function that
turns off update of the display in order to
\/ o .
minimize the time needed to redraw the
images on the screen display.
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Table B-5 Measurement functions
Function 4286A | 4287A Remarks
Calibration | CALIBRATION | Run OPEN v \ The concept of calibration/compensation for
MENU N N the 4286A differs from that for the 4287A.
Run SHORT In addition, for the 4286A, the compensation
Run LOAD data for Rdc measurement is obtained
N J together with that for calibration; for the
4287A, these kinds of data can be obtained
separately.
Run LOW-LOSS Capacitor y J
Select CAL POINT [FIXED] N Because the interpolation mode is not
Interpolation Mode supported for the 4287A, the FIXED mode
is not available; it is always in user mode.
Select CAL POINT [USER] User N N
Mode
RESUME CAL For the 4287A, even when the Run screen
SEQUENCE closes temporarily in the course of
v v calibration/compensation, the
calibration/compensation data already
processed is not cleared.
Calibration | FIXTURE Run COMPEN OPEN
COMPEN
Run COMPEN SHORT
Run COMPEN LOAD For the 4287A, LOAD compensation is not
v available; calibration should be used for this
purpose.
Select COMPEN POINT [FIXED] Because the interpolation mode is not
Interpolation Mode v supported for the 4287A, the FIXED mode
is not available.
Select COMPEN POINT [USER] N N The 4287A is always in user mode.
User Mode
RESUME COM SEQUENCE Data For the 4287A, even when the Run screen
Resume closes temporarily in the course of
v v calibration/compensation, the
calibration/compensation data already
processed is not cleared.
OPEN Compensation ON/OFF
SHORT Compensation ON/OFF
LOAD Compensation ON/OFF For the 4287A, LOAD compensation is not
v available; calibration should be used for this
purpose.
FIXTURE Select SELECT FIXTURE 16191 N N The 4287A is additionally provided with
16196A/B/C.
Select SELECT FIXTURE 16192 v J
Select SELECT FIXTURE 16193 v J
Select SELECT FIXTURE 16194 x/ \/
Select SELECT FIXTURE 16196A J
Select SELECT FIXTURE 16196B \
Select SELECT FIXTURE 16196C J
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Table B-5 Measurement functions
Function 4286A | 4287A Remarks
Calibration | FIXTURE SELECT FIXTURE USER \/ N
Change and archive SAVE USER For the 4287A, the new setting immediately
FIXTURE KIT \ N takes effect when change is made, without
having to press a specific key.
MODIFY DEFINE EXTENSION J v
MODIFY LABEL FIXTURE J v
MODIFY KIT DONE (run) x/ N
CALIBRATION | Use 7-mm CAL KIT J v
KIT
Use 3.5-mm CAL KIT J
Use CAL KIT User Kit J V
Change and archive SAVE USER N N
KIT
Input MODIFY OPEN G N N
Input MODIFY OPEN C S 3
Input MODIFY SHORT L \/ v
Input MODIFY SHORT Rs x/ N
Input MODIFY LOAD L \ N | For the 4286A, only Ls-Rs can be set for the
equivalent circuit; whereas, for the 4287A,
Input MODIFY LOAD Rs N N either Ls-Q or Cp-D can also be selected for
the equivalent circuit.
Change and Run STD DONE The 4287A is not provided with a specific
\/ N key associated with this function; the setting
is run at the same time the data is input.
Input LABEL KIT Label \
Calibration | COMPEN KIT Change and archive SAVE For the 4286A, only one value can be set for
COMPEN KIT v N all frequencies; for the 4287A, each list
sweep frequency can be set.
Input MODIFY OPEN G x/ N
Input MODIFY OPEN C S N
Input MODIFY SHORT L V v
Input MODIFY SHORT Rs x/ N
Input MODIFY LOAD L For the 4287A, LOAD compensation is not
v available; calibration should be used for this
purpose.
Input MODIFY LOAD Rs «/
Change and Run STD DONE \/ v
PORT Port Extension ON/OFF J
EXTENSION -
Input Extension Value \/
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Table B-5 Measurement functions
Function 4286A | 4287A Remarks
weep Setup et Segment
Sweep S SEGMENT Set S v v
EDIT v J
DELETE v v
ADD Set Frequency within SEGMENT N N
FREQ Segment
Set AVG within AVERAGING ON N N
POINT
SEGMENT QUIT v
SEGMENT DONE v v
CLEAR LIST Clear YES/NO List Sweep Tables N N For the 4287A, tables can be cleared one by
one, or all tables can be cleared at once.
LIST DONE Complete Setting of List Sweep N N
Tables
Test Setup | LIMIT TEST Limit Test of PRI LIMIT ON/OFF N The 4287A is not provided with the limit test
MENU Primary Parameter function as provided for the 4286A.
Limit Test of PRI LIMIT ON/OFF N
Secondary Parameter
Input Limit of EDIT PRI LIMIT J
Primary Parameter
Input Limit of EDIT SEC LIMIT N
Secondary Parameter
BIN SORT BIN SORT ON/OFF Comparator N N The concept of the comparator function for
MENU ON/OFF the 4287A is completely different from that
for the 4286A.
Select TEST SEGMENT v J
Limit Setting of EDIT BIN SORT N N
Bin Sort
BEEP Select the setting to generate a beep N N
when a test result is PASS.
Select the setting to generate a beep N N
when a test result is FAIL.
HANDLER IF Output MODE:
The 4286A is provided with two output lines
for MODE1 and MODE?2; the 4287A is
provided with one output mode because it is
based on a comparator concept that is
N N completely different from that of the 4286A.
ON/OFF:
The 4286A can be set up independently.
The 4287A is dependent on the ON/OFF of
the comparator function and cannot be set up
independently.
Monitor AC-V AC-V Monitor Display
AC-1 AC-I Monitor Display \
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Table B-5 Measurement functions

Function 4286A | 4287A Remarks

Delay Time | Sweep Delay Input the sweep delay time inserted N N
Time first

Point Delay Time| Input the delay time inserted at each N N
measurement point

Source OSC LEVEL Input Signal Level The concept of setting the signal level

differs between the 4286A and 4287A.

Set the measure to V

Set the measure to dBm

< (| <= 2| 2| =

N
N
Set the measure to I J
N
N

Contact Rdc Meas Run Rdc Measurement (ON/OFF)
Check

Perform Rdc Pass/Fail Decision N
(ON/OFF)

Input Upper Limit of Rdc Pass/Fail N N
Decision

Input Lower Limit of Rdc Pass/Fail
Decision

<
<2

Trigger Mode | Sweep Hold

Single Measurement

Continuous Measurement

Trigger Free RUN Mode

External Trigger Mode

Manual Trigger Mode

(BUS Trigger Mode)

< | 2| 2| 2| 2| 2| < | <=
< | 2| 2| 2| 2| <

Trigger Event Trigger at ON SWEEP

Trigger at ON POINT Trigger at ON POINT is only supported for

the 4287A.

<

Trigger Polarity | Positive Edge Trigger

Negative Edge Trigger \

Trigger Trigger Button Used for Manual N N
Trigger

w
>0
Q =
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Differences from Agilent 4286A
3. Functional Differences Between 4286A and 4287A

Table B-6 Instrument State functions
Function 4286A | 4287A Remarks
Copy Print Output to GPIB Printer N For 4287A, the printing function is not
Plot Set and Output Plotter N The 4287A does not support output to a
Output
Copy Abort Copy Abort v N
Copy Time Display Time of Copy N N
(ON/OFF)
LIST VALUES Display Measurement
Points and Measured \ v
Values
OPERATING Display All Measurement N N
PARAMETERS Settings
CAL KIT Display All Calibration Kit J N
DEFINITION Settings
COMPEN KIT Display All Compensation N N
DEFINITION Kit Settings
LIST SWEEP Display List Sweep Table N N
TABLE Settings
LIMIT TEST Display Limit Test Settings
MENU TEST v v
TABLE
BIN SORT MENU Display All Bin Sort N N
SORT TABLE (Comparator) Settings
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Differences from Agilent 4286A
3. Functional Differences Between 4286A and 4287A

Table B-6 Instrument State functions

Function 4286A 4287A Remarks
Save/Recall Save File Save File with STATE v v
Save File with AUTOREC J J
Save DATA Only (Binary) S \
Save DATA Only (ASCII) S \
Saved Contents of SAVE N N
DATA, RAM
Saved Contents of CAL N N
DATA, CAL
Saved Contents of SAVE N N
DATA, DATA
Saved Contents of SAVE N N
DATA, TRACE
Save Data Graphically N N Saved in HPGL form for the 4286A or
BMP form for the 4287A.
RECALL File Read Contents of File \/ S
FILE UTILITIES PURGE FILE \/ \ For the 4287A, executable only through
the front panel (not executable with a
CREATE DIRECTORY J J GPIB command).
CHANGE DIRECTORY J J
COPY FILE J J
INITIALIZE J J
FORMAT LIF J
FORMAT DOS J J
STORE DEV Select Destination Disk or N N
Memory -
System IBASIC BASIC function N >0
Q. =
SET CLOCK Set Clock v J ) %
S
-3
BEEPER Run Beep (ON/OFF) S \ >3
oo »
Run Beep When Warning N N % é’*
Occurs (ON/OFF) 3
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Differences from Agilent 4286A
3. Functional Differences Between 4286A and 4287A

Table B-6 Instrument State functions
Function 4286A 4287A Remarks
Local SYSTEM N
CONTROLLER
ADDRESSABLE N N The 4287A is always in addressable only
ONLY mode.
SET ADDRESS Set GPIB Address of Body v N
Set GPIB Address of N
Plotter
Set GPIB Address of N
Printer
Set Address of Controller v
Preset Run Preset v N
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Improvement of Measurement
Throughput by Screen Display Settings

This appendix describes a few ways to improve the throughput of measurement with the
4287A by adjusting the screen display settings.
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Improvement of Measurement Throughput by Screen Display Settings
How to improve 4287A measurement throughput by screen display settings

How to improve 4287A measurement throughput by screen
display settings

With the 4287A, you can minimize the measurement time by adjusting the screen display
settings used during measurement.

Hiding the Screen Display

If no information needs to be displayed on the 4287A's LCD display (for example, when
measurement is made through GPIB), you should hide the screen display. When the screen
display is turned off, no time is needed for redrawing the image, and this significantly
shortens the measurement time. For the procedure used to hide the screen display, refer to
“Hiding the Screen Display” on page 166.

Optimizing the Settings of the Display Contents

If it is not possible to hide the screen display, try the following settings:
(1) Set the screen display to the list measurement display

If it is not necessary to display measured values in the large size of single point
measurement display, set the screen display to the list measurement display. The single
point measurement display requires a longer time for redrawing images than does the list
measurement display because of the wider area used to display the measurement. Use of
the list measurement display therefore reduces the measurement time. For the procedure
used to set the list measurement display, refer to “Selecting Single Point Measurement or
List Measurement” on page 157.

(2) Minimize the number of parameters shown

If one or more parameters do not need to be shown in the list measurement display, turn off
the display. Each time measurement runs, the rewrite process occurs for the parameters
currently shown on the display; thus, measurement time is accordingly lengthened. For the
procedure of hiding the parameters shown, refer to “Selection of Display Parameters in
List Measurement Display” on page 162.

(3) Turn off update of the screen display

When the display is in view, turning off update of the screen display reduces the time of
internal workings (therefore the measurement time). When using this method, make sure
that the measured values are updated but all other information, such as the status, is not
updated. For the procedure used to turn off update of the screen display and the restrictions
on this feature’s use, refer to “Turning ON/OFF Update the LCD Display View” on

page 167.
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Table of Operations When Measurement
Errors Occur

This appendix list the operations when errors (overload/error detected outside R, limit)
are detected while using the Agilent 4287A.
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Table of Operations When Measurement Errors Occur

Operations When Measurement Errors Occur

Operations When Measurement Errors Occur

Table D-1 shows the LCD screen indications, GPIB output, and the parameters and
interface signals that become active when any of the following items is detected.

¢ Overload

(Detected for ranging failure caused by DUT coming loose during measurement, etc.)

* Ry limit deviation

(Detected when the R 4. measurement result does not fall within the limit range.)

« Simultaneous detection of overload and R4 limit deviation.

Table D-1 Operations when errors occur
LCD screen indication GPIB output
Measurement result Parameter and interface
CU:;E?::OT Measuremen | Measuremen CU;‘;E:};‘;OT signal that become active
Measuremen 1 t status ¢ value'! 1
Parameter | signal level Ry, result result
1to4 .
monitor
* Measurement
Overload™? 9.9E37 9.9E37 3 1 9.9E37 /OVLD
value
Measurement
*5
M t value
Ry limit deviation Measure::ent easurellzen (indicated by ) Measurezent /RDC_OUT OF RANGE
value value value
red 14 14
characters)
Simultaneous Measuref;ent
detection of 99E37 09E37 value 3 0037 /OVLD
*2 . . (indicated by .
Overload ~ and red /RDC_OUT OF RANGE
R 4¢ limit deviation
characters)

*1. All measurement values of parameters 1 to 4 (impedance measurement), measurement signal level monitor, and
R 4. measurement.

*2. Ovld lights up red in the instrument status area at the bottom of the display.
*3. Overload is not detected for Ry, measurement.

*4. The measurement result is indicated as usual, but the indicated value may have been measured in a condition of
improper contact.

*5. The measurement result is indicated as usual, but the characters are displayed in red.

*6. The measurement result is read out as usual, but the readout value may have been measured in a condition of
improper contact.
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Printing Out Measurement Results and
Internal Data on a Printer

This chapter explains how to print out the measurement and setup screens or other data on
a printer connected to the printer parallel port on the rear panel of the 4287A.
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Printing Out Measurement Results and Internal Data on a Printer

Printer Support

NOTE The printing function is not supported at present. This section explains function for the
older version of 4287A specified with the serial numbers as below and is not applicable for

the newer version

Table E-1 Compatible printers (as of January 2000)

Version Serial number Printing fuction
Older JP1KGO0xxx Yes
MY43200xxx
Newer MY43300xxx No
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Printing Out Measurement Results and Internal Data on a Printer

Printer Support

The printers that can be connected to the printer parallel port on the rear panel of the 4287A

are shown in Table E-2.

Table E-2 Compatible printers (as of January 2000)

Maker

Model

Hewlett-Packard

DesklJet 895C Series (895Cse, 895Cxi)

DesklJet 970C Series (970Cse, 970Cxi)

DesklJet 930C

Appendix E
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Step 1.

Step 2.

Step 3.

Step 4.

Step 1.

Printing Out Measurement Results and Internal Data on a Printer

Procedure for Printing

Follow this procedure to print out the screen information on a printer.

1. Selecting the contents to be printed

To print a screenshot of the information shown on the LCD display, display the screen that
you want to print.

Press [Display] on the front panel (Capture is imprinted on the front panel above the key).
At this point, the displayed image data are copied to the clipboard (internal temporary
memory). At the same time, the Display softkey menu appears.

Turn the rotary knob @ on the front panel to move the cursor in the softkey menu to

PRINT MENU. Then press @ to display the PRINT MENU softkey menu.

Turn the rotary knob @ on the front panel to move the cursor in the softkey menu to

CONTENT []. Then press @ to select the content to be printed (each press switches the

selection in order).

Softkey Label Printed Content
CONTENT [SCREEN] Image copied to the clipboard.
CONTENT [SETUP] Contents (measurement point setup table,

calibration kit table, BIN sort setup table)
of the selected measurement point table
(active table).

CONTENT [LIST] List of the parameters for each
measurement point displayed on the list
measurement display.

2. Setting the image format

If CONTENT [SCREEN] is selected in “1. Selecting the contents to be printed”, the image
format is set by following this procedure.

Turn the rotary knob @ on the front panel to move the cursor in the softkey menu to

IMAGE [ ]. Then press @ to select the image format (each press switches the selection in

order).
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Figure E-1

Step 1.

Step 1.

Printing Out Measurement Results and Internal Data on a Printer

Softkey Label Printing Format

IMAGE [NORMAL] Color printing with colors close to those
of the actual screen display.

IMAGE [INVERTED] Color printing with the colors of the actual
screen display inverted" .

IMAGE [MONOCHROME] Black and white printing with the colors

of the actual screen display inverted"!.

*1. Colors changed as follows: Yellow <—— Blue, Red «—— Light blue, White «<—— Black.

3. Setting paper orientation

The paper orientation (landscape or portrait) is set by following this procedure.
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Turn the rotary knob @ on the front panel to move the cursor in the PRINT MENU

softkey menu to ORIENTATION [ ]. Then press @ to select the orientation of the paper
(the setting toggles with each press of the button).

Softkey Label Paper Orientation

NOTE

ORIENTATION [PORTRAIT] Horizontal print orientation.

ORIENTATION [LANDSCAPE] Vertical print orientation.

4. Selecting the printer model

Turn the rotary knob @ on the front panel to move the cursor in the PRINT MENU
softkey menu to SELECT DEFAULT PRINTER. Then press @ to display the Available

Printers dialog box for selecting the printer (Figure E-1).

Available Printers dialog box for selecting printer

Available Printers

1.HF DeskJet S95C Series Printe;;l
Default: Z.HF DeskJet 970C Zeries

¥
kil 2
Cancel I OF I

4287a0j144

If the printer to be used is already selected in the Available Printers dialog box (“Default:”
is indicated to the left of the model name), the following operations for selecting the printer
model are not required.
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Step 2.
NOTE
Step 3.
Step 4.
NOTE
Step 1.
Step 2.
Step 3.
Step 4.
NOTE
NOTE

Printing Out Measurement Results and Internal Data on a Printer

Press @ or @ on the front panel to highlight the desired printer model.
When you use the DeskJet 930C, select “HP DesklJet 970C Series”.

Press @ on the front panel the required number of times to move the cursor to the OK

button.

Press on the front panel to close the Available Printers dialog box.

To cancel the printer selection, move the cursor to the Cancel button in Step 3. Then press

to close the Available Printer dialog box. In this case, the printer selection remains
unchanged from the last time a selection was made.

5. Starting and stopping printing

Check that the printer is properly connected to the printer parallel port on the rear panel of
the 4287A.

Check that paper is properly loaded in the printer.

Check that the printer is turned ON.

Turn the rotary knob @ on the front panel to move the cursor in the softkey menu to

PRINT. Then press @ to start printing.

If you have selected CONTENT [SCREEN] as the item to be printed, save the image to
the clipboard before starting print.

When there is no saved image on the clipboard, the image at the start of print is printed.
Therefore, if you start print with the menu bar at the top of the screen using a mouse and
the like, the pull-down menu displayed for the operation may partly hide the image you
want to print. To avoid this, before starting print, press [Display] (Capture is shown above
it) with the image you want displayed to save the image to the clipboard.

To stop printing after it has been started, turn the rotary knob @ on the front panel to

move the cursor in the softkey menu to ABORT PRINTING. Then press @ to stop

printing.
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Error Messages

The Agilent 4287A provides error messages to indicate its operating status. This appendix
describes the error messages of the 4287A in alphabetical order. To search error messages
in order of error number, refer to the 42874 Programming Manual.
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NOTE

NOTE

NOTE

Error Messages

A21 board can't be detected. The instrument will be automatically shutdown
in 20 seconds.

Error messages are displayed at the top of the 4287A's LCD. Error messages generated
during the execution of GPIB commands are preceded by the string “[GPIB]” or
“[TELNET]” and can be read out using the GPIB command. This section gives you the
description of each error message and its remedy.

Errors with a negative error number are basically general errors for GPIB instruments
defined by IEEE488.2. On the other hand, errors with a positive error number are those
defined specifically for the 4287A.

Order of Error Number

A

A21 board can't be detected. The instrument will be automatically shutdown
in 20 seconds.

The A21 board cannot be detected.

The 4287A will be automatically shut down in approximately 20 seconds after the
occurrence of this error. The 4287A is at fault and needs repair.

Contact the Agilent Technologies sales office or the company you purchased this
instrument.

This is a special error that occurs at the startup of the 4287A. The error message, unlike
other ones, is displayed in the box that appears at the center of the LCD display, instead of
the top of it. No error number is assigned.

A24 GPIB board can't detected. Press OK to continue.
The A24 board cannot be detected.

Although the measurement screen appears normally, the instrument has started up
abnormally (GPIB is disabled). To recover the normal status, reboot the 4287A (turn OFF
the standby switch and then ON again).

If this error persists after rebooting the 4287A, or occurs frequently, the 4287A is at fault
and needs repair. Contact the Agilent Technologies sales office or the company you
purchased this instrument.

This is a special error that occurs at the startup of the 4287A. The error message, unlike
other ones, is displayed in the box that appears at the center of the LCD display, instead of
the top of it. No error number is assigned.
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-168

62

-148

-100

11

Error Messages
Additional standards needed

Additional standards needed

Before the completion of all of the data measurement required for calculating the
calibration/compensation coefficients, a GPIB command requiring any of the measurement
data was sent. For example, when only the OPEN and SHORT measurements of the
calibration kit have been complete, the : CORR1 : COLL : SAVE command, which performs
calculation of the calibration coefficients, was sent.

Measure all the required data.

B

Block data not allowed

A block data element was received where the 4287A does not accept any block data
element.

C

Calibration required

Though the calibration was not turned on, a GPIB command was sent that is valid only
when the calibration is turned on. For example, the : CORR2 : COLL command, which
obtains the data for calculating the compensation coefficients, was executed.

Turn on the calibration.
Can't execute data examination

The data for statistical analysis has been acquired, but change was made to the settings
during the data acquisition, so statistical analysis cannot be executed.

Acquire the data for statistical analysis with the current settings.
Character data not allowed

A character data element (that did not violate the standard) was received where the 4287A
does not accept any character data element.

Command error

A comprehensive syntax error occurred for which the 4287A could not detect further
details. This error code simply indicates the occurrence of a command error that is defined

in IEEE488.2,11.5.1.1.4.
Compensation required

Although compensation was not turned on, a GPIB command that is valid only when
compensation is turned on was sent. For example, the : DATA : CMP{1-3} command, which
reads out the compensation coefficients, was executed when compensation was turned off.

Turn on the compensation.

Appendix F 321

L
m
a
3
o
-
<
®
®
n
Q
Q
®
o




-230

-222

-104

-200

-123

-178

-170

-256

-105

Error Messages
Data corrupt or stale

D

Data corrupt or stale

The data may be invalid or a newly initiated read operation has not been completed since
the latest access.

Data out of range

A data element (that did not violate the standard) out of the defined range of the 4287A was
received.

Data type error

The parser recognized impossible data elements. For example, numeric value or string data
was expected, but block data was sent.

E

Execution error

A comprehensive execution error occurred for which the 4287A could not detect further
details. This error code simply indicates the occurrence of an execution error that is defined

in [IEEE488.2,11.5.1.1.5.

Exponent too large

The absolute value of the exponent exceeds 32,000. (Refer to IEEE488.2,7.7.2.4.1.)
Expression data not allowed

An equation data element was received where the 4287A does not accept any equation data
element.

Expression error

An error not included in error numbers between -171 and -179 occurred during the syntax
analysis of equation data.

F

File name not found

The specified filename was not found and, as a result, the command was not executed
correctly. For example, you attempted to read a file that does not exist on the disk.

This message is also displayed when you attempt to read a file on a floppy disk drive but
no floppy disk is correctly inserted into the drive.

G

GET not allowed

A group execution trigger (GET) was received in a program message. (Refer to
IEEE488.2,7.7.)
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-224

-213

-161

-101

-121

-171

106

-103

-151

-131

Error Messages
lllegal parameter value

lllegal parameter value
The value of the parameter is illegal.
Init ignored

Another measurement was being executed and the measurement start request (: INIT
command) was ignored.

Invalid block data

Block data was expected but the sent block data was invalid for some reasons. (Refer to
IEEE488.2,7.7.6.2.) For example, the END message was received before the length of the

block data was reached.
Invalid character

Invalid characters exist in the program message string. For example, for a correct program
message, “:CALC: PAR]1 : FORM LS”, an ampersand (&) is inserted by mistake as

“:CALC:PAR1 : FORM&LS”.
Invalid character in number

An invalid character for the data type of the syntax analysis target was received. For
example, alphabetical characters exist in a decimal value, or “9” exits in octal data.

Invalid expression

The equation data element is invalid. (Refer to IEEE488.2,7.7.7.2.) For example,
parentheses are not paired or a character violates the standard.

Invalid File Name

When executing the save/recall file command, a file name string was invalid. For example,
when executing the save command, no extension for the file was specified.

Specify a valid file name.

This error also occurs if the floppy disk has not been correctly inserted into the drive or the
disk is write-protected when you attempt to save a file onto it.

Invalid separator

The parser (syntax analysis program) expected a separator, but a character other than a

@,

separator was sent. For example, although the correct way is using “;” to separate two sent
program messages such as ““:CALC: PAR1 : FORM LS; *OPC?”, the semicolon (;) needed to
separate the program messages is missing, as in “: CALC : PAR1 : FORM LS *OPC?”.
Invalid string data

Character string data was expected but the sent string data was invalid for some reasons.
(Refer to IEEE488.2,7.7.5.2.) For example, the END message was received before the end

quotation mark character appeared.
Invalid suffix

The suffix does not meet the syntax defined in IEEE488.2,7.7.3.2 or is inappropriate for
the 4287A.
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-109

61

-120

-128

-321

-108

120

Error Messages
Missing parameter

M

Missing parameter

The number of parameters is less than that the command requires. For example, although
the : SOUR:LIST:TABL command requires one parameter such as “: SOUR:LIST: TABL

3”, no parameter is added, as in “: SOUR: LIST : TABL”.

N

(No error)
No error has occurred.

This message is not displayed on the LCD. It is returned as the error number if no error has
occurred in the instrument when the : SYST :ERR? command is sent through GPIB.

No data available on memory

Although no data for statistical analysis has been acquired, the : CALC:EXAM: GET?
command that executes statistical analysis and acquires the results was sent.

Acquire the data for statistical analysis.
Numeric data error

Numeric data (including numeric data without a decimal point) causes an error. A numeric
value error other than -121 to -129 occurred.

Numeric data not allowed

A numeric value data element (that did not violate the standard) was received where the
4287A does not accept any numeric value data element.

O

Out of memory

An internal operation needed more memory than was available.

P

Parameter not allowed

The number of parameters is larger than that the command requires. For example, although
the : SOUR:LIST: TABL command requires one parameter such as “: SOUR: LIST : TABL
3”7, two parameters are added, as in “: SOUR:LIST:TABL 3,5".

PLL unlock
Phase lock loop was not locked

If you entered the external reference signal, check to see if it is correct. If you entered the
correct signal or you did not enter it, the instrument needs adjustment or repair. Contact
your local Agilent Technologies sales office or the company you purchased this instrument
from.
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198

22

-112

-430

-400

-410

-420

-440

105

Error Messages
Power on test failed

Power on test failed
In the power-on self test, a fault was detected.

Contact your local Agilent Technologies sales office or the company you purchased this
instrument from.

Printer error

The printer does not respond to control from the 4287A.

Check the power to the printer, cable connections, paper, and so on.
Program mnemonic too long

The length of the header exceeds 12 characters. (Refer to IEEE488.2,7.6.1.4.1.)

Q

Query DEADLOCKED

Status that causes a “DEADLOCKED” query error. (Refer to IEEE488.2,6.3.1.7.) This
error occurs, for example, when both input and output buffers become full and the 4287A

cannot continue processing.
Query error

A comprehensive Query error occurred for which the 4287A could not detect further
details. This code simply indicates the occurrence of a query error that is defined in
IEEE488.2,11.5.1.1.7 and 6.3.

Query INTERRPUTED

Status that causes an “INTERRUPTED” query error. (Refer to IEEE488.1,6.3.2.3.) This
error occurs, for example, when data byte (DAB) or GET is received after Query has been

initiated but before the response has been completely sent.
Query UNTERMINATED

Status that causes an “UNTERMINATED” query error. (Refer to IEEE488.2,6.3.2.) This
error occurs, for example, when the 4287A is specified as a talker and an incomplete
program message is received.

Query UNTERMINATED after indefinite response
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In a certain program message, after a Query that requested an ambiguous response was
executed, another Query was received. (Refer to IEEE488.2,6.5.7.5.7.)

R

Recall error

An error occurred while reading out (recalling) a file. For example, you attempted to read
out a file with invalid contents, such as an instrument setting file with extension “.sta” that
was saved using an instrument other than the 4287A).

Check to see if the contents of the file is valid.
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104

-221

-150

-158

-138

-134

-102

-310

-124

-223

-211

Error Messages
Save error

Save error

When saving a file, anomalies in the storage media were detected. For example, if you
attempt to save a file on a floppy disk when there is not enough space on the disk.

Ensure that there is enough space on the floppy disk.
Setting conflict

A program data element complying with the syntax standard was analyzed but the 4287A
could not execute it at the time.

String data error

An error not included in error numbers between -151 and -159 occurred during the syntax
analysis of a string data element.

String data not allowed

A string data element was received where the 4287A does not accept any string data
element. For example, a parameter that should not be enclosed with double quotation
marks (“) such as ABC is sent with them, as in “ABC”.

Suffix not allowed

A suffix is added to a numeric value element to which no suffix can be added.

Suffix too long

The suffix contains the notation of 12 characters or more. (Refer to IEEE488.2,7.7.3.4.)
Syntax error

There is a command or data type that cannot be recognized. For example, for a correct
program message, ““: SYST: PRES”, an extra colon (:) is inserted by mistake, as in
“:SYST: :PRES”.

System error

One of the “system errors” defined for the 4287A occurred.

T

Too many digits

The number of digits of the mantissa of the decimal value data element exceeds 255, aside
from preceding Os. (Refer to IEEE488.27.7.2.4.1.)

Too much data

The received block, equation, or string type program data complied with the standard but
its amount exceeded the limit that the 4287A can deal with due to memory or

device-specific conditions related to memory.
Trigger ignored

A trigger command or trigger signal was received and recognized by the 4287A but was
ignored due to the timing relationship with the 4287A (for example, when the 4287A’s
trigger system is not in Waiting for Trigger state).
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Error Messages
Undefined header

U

-113 Undefined header

A header not defined for the 4287A was received. For example, “*XY2”, which is not
defined for the 4287A, was received.
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Error Messages
Undefined header
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Information on Maintenance

This appendix explains the measures you should take to maintain the Agilent 4287A.
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WARNING

NOTE

Information on Maintenance
Cleaning this Instrument

Cleaning this Instrument

This section describes how to clean the instrument.

To protect yourself from electrical shock, be sure to unplug the power cable from the
outlet before cleaning the instrument.

Never clean the internal components of the instrument.

Cleaning an LCD

Use one of the following methods to clean the display surface regularly.

* For normal cleaning, wipe the surface gently with a soft cloth that is dry or wetted with
a small amount of water and wrung tightly.

*  When stains are difficult to remove, gently wipe the surface with cloth damped with a
small amount of ethanol or isopropyl alcohol.

Do not use chemicals other than ethanol and isopropyl alcohol to wet the cleaning cloth.

Maintenance of Connectors/Ports

A 3.5-mm connector (7-mm connector when the conversion adapter is connected) is used
for the test head of the 4287A. The N-type connector is used for the front panel. In the RF
band, dirt or damage to connectors significantly affects measurement accuracy. Take
special care about the following.

» Always keep the connectors free from stains and dust.
* Do not touch the contact surface on the connectors.
* Do not plug damaged or scratched connectors into the test ports.

* Use compressed air for cleaning connectors. Do not use abrasives under any
circumstance.

Observe the above instruction for the connectors and ports not on the test head or the front
panel.

Procedure to replace center conductor collet of 7-mm connector.

Required tools
Agilent part number
Collet removal tool 5060-0370
6-slot precision collet 85050-20001
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Cleaning this Instrument

Removing center conductor collet

Follow these steps to remove the center conductor collet of the 7-mm connector.

Step 1. Turn the outer part of the 7-mm connector clockwise viewed from above to completely
expose the connector sleeve.

Sleeve

428720j023

Step 2. Pull up the handle of the collet replacement cool (Figure A below) and, while keeping
pulling the handle, insert the replacement tool slowly until it touches the end of the

connector (Figure B below).

A

B

4287a0j169

Step 3. After releasing the handle (Figure A below), pull up the collet removal tool (Figure B
below) to remove the old collet.
|

A / B /

ot || &

4 //
\\

W

4287a0j170
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Information on Maintenance
Cleaning this Instrument

Installing center conductor collet

Follow these steps to install the center conductor collet of the 7-mm connector.

Step 1. Insert the collet into the center conductor of the connector.

4287a0j171

Step 2. Push the collet slowly as far as it will go.

428720j172

Cleaning a Display Other than an LCD

To remove stains on parts other than the LCD, test ports, and other connectors/ports of the
instrument, wipe them gently with a soft cloth that is dry or wetted with a small amount of
water and wrung tightly.
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Cautions Applicable to Requesting Repair, Replacement, Regular
Calibration, etc.

Cautions Applicable to Requesting Repair, Replacement,
Regular Calibration, etc.

Devices to be Sent Back for Repair or Regular Calibration

If it is necessary to send the unit to the Service Center of Agilent Technologies for repair or
regular calibration, please follow the instructions below.

Sending Back Your Instrument Set

When you request our service center for repair or periodical calibration of this instrument,
please include the test head (with 1-m cable), the calibration kit (if Option 001 is not
specified), the test fixture stand (if Option 002 is not specified), and the 3.5-mm-to-7-mm
conversion adapter (if Option 003 is not specified) in the 4287A to be sent. You do not
have to send other accessories.

Packing

Use the original package and shock absorbers, or equivalent antistatic packing materials,
when sending the unit.

Shipping Address

For the location of the nearest Agilent Technologies Service Center, contact the Customer
Contact listed at the end of this brochure.

Recommended Calibration Period

The recommended calibration period for this instrument is one year. The user is
recommended to request the Company’s Service Center to perform regular calibration
every year.

®
53
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Cautions Applicable to Requesting Repair, Replacement, Regular
Calibration, etc.
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Symbols

A, 164
[Capture] key, 76

Numerics

16191A
selection guideline, 45
16192A
selection guideline, 45
16193A
selection guideline, 45
16194A
selection guideline, 45
16195B
contents, 18, 280
16196A
selection guideline, 45
16196B
selection guideline, 45
16196C
selection guideline, 45
3*SD/Mean
statistical analysis parameter, 206
3.5-inch floppy disk drive, 74
3.5-mm-to-7-mm Adapter
contents, 18, 280
4286A
Differences Between 4286A and 4287A Hardware, 298
Functional Differences Between 4286A and 4287A, 301
Main Differences Between 4286A and 4287A, 296
7-mm Calibration Kit
contents, 18, 280

A

abnormal measurements
statistical analysis parameter, 206
ABS
Limit mode, 181
Absolute mode
Limit mode, 181
Absolute value of admittance
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Absolute value of impedance
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Additional standards needed
Error message, 320
Admittance phase (deg.)
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Admittance phase (radian)
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
ALL, 185
[Alt] key

function, 77
Altitude
General Characteristics, 275
Operation environment, 20
Arrow keys
function, 75
assistance, 6
Automatic Equipment
precautions required when connecting, 47
automatic setting file
specifying creation, 127, 130, 133, 140, 144
autorec.sta, 127
Averaging factor
How to chang, 109
Names and Functions of Display Areas, 86, 92
Selection of Display Parameters, 162
setting range, 271
AVG
Selection of Display Parameters, 162

B

B, 179
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
BACK LIGHT, 239
[Back Space] key
function, 77
Backlight
turning OFF, 239
Basic Measurement Characteristics
Specifications and Supplemental Performance
Characteristics, 253
Basic Operations, 49
Beep
completion beep ON or OFF, 233
warning beep ON or OFF, 233
BEEP COMPARATOR, 234
BEEP DONE, 233
Beep Sound
BIN sort function result, 234
Setting, 233
BEEP WARN, 234
BIN count
display results, 190
on/off, 190
reset, 191
BIN COUNT MENU soft key, 190, 191
BIN number
Names and Functions of Display Areas, 97
BIN ON/OFF
Concept of BIN sort setting, 175
Names and Functions of Display Areas, 97
setting, 186
Bin ON/OFF, 175
BIN range
Setting, 183
BIN range mode, 185
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Concept of BIN sort setting, 175

selecting, 185
BIN range setting

Example of Settings for BIN Sorting, 193
BIN Sort Function

Overview, 172
BIN sort judgment

Internal flow, 176
BIN sort result

Beep sound, 234

Names and Functions of Display Areas, 85
BIN sort setting

Concept, 175
BIN Sorting

example, 192

turning on, 189
BIN sorting setup display

Function, 82

How to set, 177

Names and Functions of Display Areas, 97
BIN sorting setup tab

Names and Functions of Display Areas, 97
BINs

setting concept, 174
bmp, 216
Built-in 3.5-inch floppy disk drive, 74
Built-in Speaker

Setting, 233
Bus

equipment status display, 87

C

[Cal/Compen] key
function, 76

Calibration
Basic Operations, 57
overview, 116

Calibration and Compensation
Preventing Mistakes, 151

Specifications and Supplemental Performance

Characteristics, 270
Calibration and Compensation Procedures
Dedicated Test Fixture, 120
Non-Dedicated Test Fixture, 135
calibration and compensation wizard
Basic Operations, 57
calibration data
erase, 123
Calibration Dialog box, 122, 131, 136
Calibration Kit
circuit model, 145
definition procedure, 145
How to Define, 145
Calibration kit selection
Names and Functions of Display Areas, 93
Calibration kit setup display
Function, 82

Names and Functions of Display Areas, 93
Calibration kit setup tab

Names and Functions of Display Areas, 93
Calibration kit Setup Table

Saving in CSV Format, 219
calibration reference plane, 117

DUT connection terminal

calibration and compensation procedure, 131, 142

required calibration and compensation, 117
Test head coaxial terminal

calibration and compensation procedure, 121, 135

[Cancel] key

function, 77
[Capture] key

function, 76
Capture key

Saving Screen Display, 216
certification, 4
Circuit model

Names and Functions of Display Areas, 94
Cleaning, 330

instructions, 46
CLEAR soft key

BIN count Function, 191
clock

setting the internal clock, 43
Cmp

equipment status display, 87
Color LCD display, 75
comparator

turning on, 189
Comparator setup tab

Names and Functions of Display Areas, 97
Compatible Printers, 314, 315
Compensation

Basic Operations, 57

overview, 116

port extension, 116
compensation dialog box, 128
Compensation Kit

circuit model, 147

definition procedure, 147

How to Define, 147
Compensation kit selection

Names and Functions of Display Areas, 95
Compensation kit setup display

Function, 82

Names and Functions of Display Areas, 95
Compensation kit setup tab

Names and Functions of Display Areas, 95
Compensation kit Setup Table

Saving in CSV Format, 219
completion beep

ON or OFF, 233
Comptr

equipment status display, 87
condensation
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Operation environment, 20
Conditions for Defining Accuracy
Measurement accuracy, 255
Connectors
Maintenance, 330
CONTENT [LIST]
Printing, 316
CONTENT [SCREEN]
Printing, 316
CONTENT [SETUP]
Printing, 316

contents

4287A shipping container, 18
Cor

equipment status display, 87
Cp

BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Cs
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
csv, 217,219, 221
CSV Format
Saving the List Measurement Display, 217, 221

D

D

BIN sort measurement parameter, 179

Selection of Measurement Parameters, 160
Data Logging

Statistical Analysis, 207
Data Logging Size, 207
Data Measurement Points

Measurement Support Functions, 270
date

setting the date/time, 43

setting the internal clock, 290
DATE & TIME [LIVE]soft key, 291
DATE & TIME [OFF]soft key, 291
DATE & TIME [STAMP]soft key, 291
Date and Time

Names and Functions of Display Areas, 87

setting dialog box, 288

turning On or Off the display, 291
daylight saving time

setting the automatic daylight saving time adjustment, 289
DC open/short compensation data

How to measure, 130, 140
DC open/short/load calibration data

How to measure, 144

at DUT connection terminal, 133
at Test head coaxial terminal, 126, 137

DC resistance (Rdc)

calibration data, 122, 132, 136

compensation data, 128

measurement precautions, 47

Setting the limit, 151

DC resistance (Rdc) measurement
Offset cancel function, 113
On/Off, 113
Specifications and Supplemental Performance
Characteristics, 270
DC resistance (Rdc) measurement value
Names and Functions of Display Areas, 86
Selection of Display Parameters, 162
DC resistance (Rdc) upper and lower limit values
Names and Functions of Display Areas, 97
setting, 188
DC standard value
Names and Functions of Display Areas, 94, 96
Dedicated Test Fixture
Calibration and Compensation Procedures, 120
Definition of Each Parameter
Measurement accuracy, 256
Del
equipment status display, 87
A, 164
DEV
Limit mode, 181
Deviation, 164
Deviation measurement mode, 164
Deviation mode
Limit mode, 181
setting reference value, 182
dialog box
Date and Time setting, 288
Differences
Differences from Agilent 4286A, 295
Dimensions
General Characteristics, 278
disconnecting device, 21
DISPLAY, 165, 166
display
switching, 83
turning the date/time display ON and OFF, 44
Type/Size, Resolution, 271
Display contents
update OFF, 167
[Display] key
function, 76
Dissipation factor
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
documentation map, 7
DUT
about connection, 46
connection and measurement, 69
DUT port, 78

E
Edit

Setup display menu, 91
ELEC. LENGTH [ ], 149
Electrical Length, 149
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Registering the Unregistered Test Fixtures, 149
EMC
General Characteristics, 276
Enter keys
function, 75
entire range, 185
ENTRY, 76
Entry block, 76
Environmental Requirements, 20
Equipment status
Names and Functions of Display Areas, 87
Equivalent parallel capacitance
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Equivalent parallel conductance
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Equivalent parallel inductance
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Equivalent parallel resistance
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Equivalent parallel susceptance
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Equivalent series capacitance
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Equivalent series inductance
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Equivalent series reactance
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Equivalent series resistance
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Error correction
DC resistance (Rdc) measurement, 270
Error message
List, 320
exclusive remedies, 5
Ext
equipment status display, 87
Ext RefIn, 80
Ext Trig, 79
Extension
.bmp, 216
.csv, 217,219, 221
.sta, 214
External monitor output terminal, 80
External Reference Signal Input Connector
Specifications and Supplemental Performance
Characteristics, 273
External reference signal input terminal, 80
External Trigger Input Connector

Specifications and Supplemental Performance
Characteristics, 273
External trigger input terminal, 79
ExtRef
equipment status display, 87

F

Faulty BIN

setting, 187
File

Setup display menu, 91
Fixture selection

How to carry out, 127

overview, 116
floppy disk drive, 74
FPANEL LOCK, 235
free space

required free space in case of emergency, 21
FREQ

Selection of Display Parameters, 162
Frequency

Check the power supply, 35

How to change, 108

Source characteristics, 253
Front Handles

How to Install, 22
Front Panel

Names and Functions, 74
Front panel keys

locking, 235
Furnished accessories, 280
fuse

blown fuse, 37

spec, 37

G

G, 179
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Gateway address
checking and editing, 287
GPIB
Measurement Data Transfer Time, 269
Specifications and Supplemental Performance
Characteristics, 271
Switching Time for Setup Change, 269
Switching time of setup, 262
GPIB ADDR [ ], 226
GPIB Address
Checking and Editing, 226
GPIB connector, 80

H

Handle Kit
contents, 19, 280
How to Install, 22
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Handler

precautions required when connecting, 47
Handler interface, 80

Specifications and Supplemental Performance

Characteristics, 272

history,

manual printing, 2
How to Use This Operation Manual, 15
Humidity

General Characteristics, 275

I

IMAGE [INVERTED]
Printing, 317
IMAGE [MONOCHROME]
Printing, 317
IMAGE [NORMAL]
Printing, 317
Image format
setting, 316
[-mon
Selection of Display Parameters, 162
Impedance Measurement Accuracy
Calculated Examples, 258
Impedance phase (deg.)
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Impedance phase (radian)
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
In, 185
Incoming Inspection, 18
Initial registration, 40
initialize, 102
Inside, 185
Installation, 17
INSTR STATE, 76
Instrument state block, 76
Int
equipment status display, 87
Int Ref Out, 80
Internal Clock
setting, 288
Internal Reference Signal Output Connector
Specifications and Supplemental Performance
Characteristics, 273
Internal reference signal output terminal, 80
IP address
checking and editing, 287

K

KBD LOCK, 236
Key Operation
Overview, 99
Keyboard
contents, 18, 280
How to connect, 29

locking, 236
keyboard port, 81
KYBD, 81

L

Label
Names and Functions of Display Areas, 89
LAN
How to connect, 30
LAN Interface, 273
LAN port, 80
LAN Settings
Checking and Editing, 287
LCD Display, 75
Names and Functions of Display Areas, 82
turning OFF the Backlight, 239
turning ON/OFF update, 167
Limit Mode
Concept of BIN sort setting, 175
setting, 181
limitation of warranty, 5
LINE, 79
List Measurement
Details of Measurement Time, 265
measurement and display, 71
measurement time example, 267
Number of Measurement points, 271
Number of tables, 271
Selecting, 157
List measurement display
Function, 82
Names and Functions of Display Areas, 89
Saving in CSV Format, 217, 221
load calibration
Basic Operations, 63
overview, 116
load calibration data
How to measure, 144
at DUT connection terminal, 133
at Test head coaxial terminal, 125, 137
Load standard value
Names and Functions of Display Areas, 94
Lock
all, 238
Front panel keys, 235
Keyboard, 236
keyboard, 236
mouse, 237
LOCK ALL, 238
lower limit value
DC resistance(Rdc), 188
Setting BIN Range, 184
Low-loss capacitor calibration
Basic Operations, 62
Measurement Support Functions, 270
overview, 116
low-loss capacitor calibration data
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How to measure
at Test head coaxial terminal, 126, 138

Lp

BIN sort measurement parameter, 179

Selection of Measurement Parameters, 160
Ls

BIN sort measurement parameter, 179

Selection of Measurement Parameters, 160

M

maintenance, 329
Man
equipment status display, 87
manual changes, 283
manual printing history, 2
Maximum power consumption
Check the power supply, 35
Maximum value (Max)
statistical analysis parameter, 206
Mean value (Mean)
statistical analysis parameter, 206
[Meas View] key
function, 75
MEASUREMENT, 75
Measurement accuracy
Basic Measurement Characteristics, 255
Calculated Impedance Measurement Accuracy Examples,
258
Measurement block, 75
Measurement condition setup time, 266
Measurement data acquirement time, 266
measurement display, 82
Measurement display menu bar
Names and Functions of Display Areas, 84
Measurement frequency
Names and Functions of Display Areas, 85, 92, 93, 95
Selection of Display Parameters, 162
Measurement parameter
Basic Measurement Characteristics, 253
BIN sorting, 179
Concept of BIN sort setting, 175
Example of Settings for BIN Sorting, 193
how to change, 70
Names and Functions of Display Areas, 88
Measurement Point
BIN sorting, 177
How to add, 105
how to change, 69
How to Set, 103
Selection, 159
Measurement point delay time, 266
Measurement point number, 193
Concept of BIN sort setting, 175
Names and Functions of Display Areas, 85, 89, 92, 93, 95
Measurement point setup display
Function, 82
How to bring up, 103

Names and Functions of Display Areas, 91
Measurement point setup tab
Names and Functions of Display Areas, 91
Measurement point Setup Table
Saving in CSV Format, 219
Measurement Point Table
How to Select, 158
Measurement point table selection buttons
Names and Functions of Display Areas, 92
Measurement range
Basic Measurement Characteristics, 253
DC resistance (Rdc) measurement, 270
Measurement resolution
DC resistance (Rdc) measurement, 270
Measurement terminal
Specifications and Supplemental Performance
Characteristics, 273
Measurement Throughput
Improvement of Measurement Throughput by Screen
Display Settings, 309
Measurement Uncertainty, 255
DC resistance (Rdc) measurement, 270
Measurement accuracy, 255
Measurement uncertainty
,270
measurement value
Names and Functions of Display Areas, 88
Measurement value range
Example of Settings for BIN Sorting, 197
Messages, 320
Mini-DIN keyboard port, 81
Minimum value (Min)
statistical analysis parameter, 206
MOUSE, 80
Mouse
contents, 18, 280
How to connect, 29
locking, 237
MOUSE LOCK, 237
Mouse port, 80

N
N(m)-SMA(f) Adapter

contents, 18, 280
NAVIGATION, 75
Navigation block, 75
Network

Configuring, 228
network addresses

checking and editing, 287
Network Identification Wizard, 40
normal measurements

statistical analysis parameter, 206
numeric entry keys

function, 76
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(0]

Offset cancel function, 113
Offset delay
Names and Functions of Display Areas, 94
open calibration
Basic Operations, 61
overview, 116
open calibration data
How to measure, 143
at DUT connection terminal, 132
at Test head coaxial terminal, 123, 137
open compensation
Basic Operations, 67
overview, 116
open compensation data
How to measure, 129, 140
Open standard value
Names and Functions of Display Areas, 94, 96
OPEN/SHORT Compensation
,270
OPEN/SHORT/LOAD Calibration
Measurement Support Functions, 270
Operation environment
installation guideline, 20
Operation Manual
contents, 18, 280
Option 004, 281
Characteristics, 281
contents, 19, 280
Option 010
Mass Storage, 271
Option 011
Mass Storage, 271
Option 020
contents, 19, 280
Option 1CM
contents, 19, 280
How to Install, 24
Option 1CN
contents, 19, 280
How to Install, 22
Option 1CP
contents, 19, 280
How to Install, 26
Option ABJ
contents, 18, 280
Option plate, 81
ORIENTATION [LANDSCAPE]
Printing, 317
ORIENTATION [PORTRAIT]
Printing, 317
oscillator level
How to chang, 110
How to change setup unit, 111
setting resolution, 112
Source characteristics, 253
Oscillator level setup unit

Names and Functions of Display Areas, 92
Oscillator level(power)
Names and Functions of Display Areas, 86
Out, 185
OUT OF GOOD BINS
Example of Settings for BIN Sorting, 202
setting, 187
OUT OF GOOD BINS line
Example of Settings for BIN Sorting, 202
Names and Functions of Display Areas, 98
Output Impedance
Source characteristics, 255
Outside, 185
Overload
Operations when errors occur, 312
overloads (Ovld)
statistical analysis parameter, 206
Ovld
equipment status display, 87

P

Parameter
Definition, 256
Pass or Fail
BIN sort result beep sound, 234
PCNT
Limit mode, 181
Percentage mode
Limit mode, 181
setting reference value, 182
Port extension compensation
How to carry out, 127
Measurement Support Functions, 270
overview, 116
POWER
Selection of Display Parameters, 162
Power
cutting off the power supply, 39
turning on and off, 38
Power Cable
contents, 18, 280
Power cable receptacle, 79
Power requirements
General Characteristics, 276
power supply
check the requirements, 35
power cable options, 36
preparation, 35
Verification and connection of power cable, 35
[Preset]
Basic Operations, 54
[Preset] key
function, 77
initialize, 102
Presetting
Basic Operations, 54
Printer model
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selecting, 317
Printing
Procedure, 316
Selecting the contents, 316
starting and stopping, 318
[Prmtr] key
function, 76
Professional Setup wizard, 40
Programming Manual
contents, 18, 280

Q
Q
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Quality factor

BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160

R

R
Selection of Measurement Parameters, 160
R dc
Selection of Display Parameters, 162
Rack Mounting Flanges
How to Install, 22
Rackmount & Handle Kit
contents, 19, 280
How to Install, 26
Rackmount Kit
contents, 19, 280
How to Install, 24
Rdc
measurement precautions, 47
Rdc Limit Check, 151
Rdc limit deviation
Operations when errors occur, 312
Rdc limit deviations
statistical analysis parameter, 206
Rdc measurement
Offset cancel function, 113
On/Off, 113
Rdc measurement time, 266
Rdc upper and lower limit values
Names and Functions of Display Areas, 97
/RDC_OUT_OF RANGE, 188
Rear Panel
Names and Functions, 79
Recovery, 285
Reference Value
Concept of BIN sort setting, 175
setting, 182
Registration, 40
Relative humidity
Operation environment, 20
Reserved ports, 81
Rotary knob

function, 75
Rp
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
Rs
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160

S

Safety
General Characteristics, 276
safety
symbols, 4
safety summary, 3
Sample Program Disk
contents, 18, 280
[Save/Recall] key
function, 76
Screen Display
hiding, 166
Saving, 216
section titles, 45
Serial number plate, 81, 284
Setting Status
Saving, 214
setup display, 82
Setup display exit button
Names and Functions of Display Areas, 92
Setup display menu bar
Names and Functions of Display Areas, 91
SETUP IP ADDRESS, 287
[Setup View]

How to bring up the measurement point setup display, 103

[Setup View] key
function, 75
short calibration
Basic Operations, 58
overview, 116
short calibration data
How to measure, 144
at DUT connection terminal, 133
at Test head coaxial terminal, 124, 137
short compensation
Basic Operations, 66
overview, 116
short compensation data
How to measure, 130, 140
Short standard value

Names and Functions of Display Areas, 94, 96

shutdown,
power, 38

Single Point Measurement
Details of Measurement Time, 264
measurement time example, 267
Selecting, 157

Single point measurement display
Function, 82
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Names and Functions of Display Areas, 84
SMA(f)-SMA(f) Adapter
contents, 19, 280
Softkey menu name
Names and Functions of Display Areas, 86
Softkeys
Names and Functions of Display Areas, 87
Sorting condition, 177
Names and Functions of Display Areas, 98
Source characteristics
Basic Measurement Characteristics, 253
Speaker
Setting, 233
Specifications, 251
spurious characteristics, 258
sta, 214
Standard Deviation (SD)
statistical analysis parameter, 206
Stand-by switch, 74
Statistical Analysis, 206
Data Logging, 207
Executing and Displaying Results, 209
parameters, 206
Saving the Results, 210
[Stml Select] key
function, 75
Sub Net Mask
checking and editing, 287
Supplemental Performance Characteristics, 251
Sve
equipment status display, 87
Switching time of setup, 262
[System] key
function, 76
System Recovery
How to Execute, 240
System recovery, 285

T

Table
Setup display menu, 91
Table number
How to specify, 104
Names and Functions of Display Areas, 85, 97
Temperature
General Characteristics, 275
Operation environment, 20
Test Fixture
about connection, 46
connection to the Test Fixture Stand, 66
selection guideline, 45
Test Fixture Connection
Basic Operations, 65
Test Fixture Stand
connection to the 4287A, 32
contents, 18, 280
Test Head, 77

contents, 18, 280
Dimensions, 279
How to connect, 31

Test Head Extension Cable
contents, 19, 280

TEST HEAD INTERFACE, 77

Test Head Interface, 77

Test Ports
Maintenance, 330

Test signal current level monitor value
Names and Functions of Display Areas, 86
Selection of Display Parameters, 162

Test signal level
DC resistance (Rdc) measurement, 270
Names and Functions of Display Areas, 92
Uncertainty of monitor value, 271

Test signal level (power)
Selection of Display Parameters, 162

Test signal voltage level monitor value
Names and Functions of Display Areas, 86
Selection of Display Parameters, 162

The, 116

qy (deg)
BIN sort measurement parameter, 179

qy (rad)

BIN sort measurement parameter, 179
qz (deg)

BIN sort measurement parameter, 179
qz (rad)

BIN sort measurement parameter, 179
theta z (deg)

Selection of Measurement Parameters, 160
theta z (rad)

Selection of Measurement Parameters, 160
theta z(rad)

Selection of Measurement Parameters, 160
Throughput

Improvement of Measurement Throughput by Screen

Display Settings, 309

time

setting the date/time, 43

setting the internal clock, 290
time zone

setting, 289
Timing Chart

Handler Interface, 261
Title

Names and Functions of Display Areas, 84
Total number of measurements (All)

statistical analysis parameter, 206
Trigger delay time, 266
Trigger function

Measurement Support Functions, 271
[Trigger] key

function, 76
[Trigger Mode] key

function, 76
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typeface conventions, 6

U

UnCal
equipment status display, 87
unit keys
function, 77
UPDATE DISPLAY, 167
Update the LCD Display View
turning ON/OFF, 167
Upper limit value, 183
Concept of BIN sort setting, 175
DC resistance(Rdc), 188

\%

Ventilation space
required ventilation space at installation site, 20
Vertical scroll bar
Names and Functions of Display Areas, 90
VGA connector, 80
Vibration
General Characteristics, 275
VIDEO, 80
View
Setup display menu, 91
V-mon
Selection of Display Parameters, 162

w
Warm-up time
General Characteristics, 275
warning beep
ON or OFF, 233
warranty, 5
limitation of, 5
Weight
General Characteristics, 276
Windows 2000, 40
Wrench
contents, 18, 280

X

X
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160

Y

Y|
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160

V/

1Z|
BIN sort measurement parameter, 179
Selection of Measurement Parameters, 160
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REGIONAL SALES AND SUPPORT OFFICES

For more information about Agilent Technologies test and measurement products, applications, services, and
for a current sales office listing, visit our web site: http://www.agilent.com/find/tmdir. You can also contact one
of the following centers and ask for a test and measurement sales representative. 21/01/2004

United States:

Test and Measurement Call Center
(tel) 1 800 452-4844

(fax) 1 888 900-8921

Canada:

Test and Measurement Call Center
(tel) 1877 894-4414

(fax) 1 888 900-8921

China:
(tel) 800 810-0189
(fax) 800 820-2816

Europe:
(tel) (31 20) 547-2323
(fax) (31 20) 547-2390

Japan:

Call Center

(tel) 0120 421-345
(tel) (81) 426 56-7832
(fax) (81) 426 56-7840

Korea:
(tel) (82 2) 2004-5004
(fax) (82 2) 2004-5115

Latin America:
(tel) (305) 269-7500
(fax) (305) 269-7599

Taiwan:
(tel) 0800 047 866
(fax) 0800 286 331

Australia/New Zealand:

(tel) (61 3) 9210-55b5 (Australia)
(fax) (61 3) 9210-5899

(tel) (64 4) 939-0636 (New Zealand)
(fax) (64 4) 972-5364

Asia Pacific:

(tel) (65) 6375-8100

(fax) (65) 6836-0252
Email: tm_asia@agilent.com




	Agilent 4287A RF LCR Meter
	1� How to Use This Operation Manual
	Relationship of Operation Manual Contents to the Handling of the 4287A

	2� Installation Guide
	Incoming Inspection
	Environmental Requirements
	Operation environment
	Ventilation space:required ventilation space at installation site
	Ensure free space is available around unit to allow speedy disconnection of power cable in case o...

	How to Install Front Handles/Rack Mounting Flanges
	How to install handle kit (Option 1CN)
	How to install rackmount kit (Option 1CM)
	Option 1CP:How to Install

	Connecting Mouse and Keyboard
	LAN Connection
	Connecting the Test Head
	Connecting the DUT when using a special test fixture
	When using with the test head fixed on a handler, etc.
	Caution for connecting the SMA connector to the test head connector

	Preparation for Power Supply
	power supply:preparation
	Verification and connection of power cable
	Blown fuse

	Turning the Power ON and OFF
	Turning the power ON
	Turning the power OFF

	Disconnection from Supply Source
	Initial Registration of 4287A
	Setting the Internal Clock
	Setting the Date/Time
	Turning the Date/Time Display ON and OFF

	Selection of Test Fixture
	About connection of test fixture and DUT

	Instructions for Cleaning
	Precautions Required When Connecting the 4287A to Automatic Equipment (Handler), etc.

	3� Learning Basic Operations
	What You Must Keep on Hand
	Preparation for Measurement
	Connection between test head and fixture stand
	Turning ON the power

	How to Set Measuring Conditions
	Presetting the 4287A
	How to set the measurement point (frequency/averaging factor/oscillator level)

	Calibration and Compensation
	Setting with the calibration and compensation wizard
	Executing short calibration
	Executing open calibration
	Executing low-loss capacitor calibration
	Executing load calibration
	Connection of Test Fixture
	Executing short compensation
	Executi

	Display of DUT Connection and Measurement Result
	DUT connection and measurement
	How to change measurement point
	How to change measurement parameters
	Measurement and display of all set measurement points (list measurement)


	4� Function Overview
	Names and Functions of Parts on the Front Panel
	1. Stand-by switch (
	2. Built-in 3.5-inch floppy disk drive
	3. Color LCD display
	4. Navigation block (NAVIGATION)
	Measurement block
	Instrument state block
	Entry block
	Test Head Interface;TEST HEAD INTERFACE

	Names and Functions of Parts on the Rear Panel
	1. Power cable receptacle (- LINE)
	2. External trigger input terminal (Ext Trig)
	3. External monitor output terminal (VIDEO)
	4. LAN port
	5. GPIB connector
	6. Handler interface
	7. External reference signal input terminal (Ext Ref In, 10 MHz 0 dBm)
	8. Internal reference signal output terminal (Int Ref Out)
	9. Mouse port (MOUSE)
	10. Mini-DIN keyboard port (KYBD)
	11. Serial number plate
	12. Option plate
	13. Reserved ports (Reserved)

	Names and Functions of Display Areas on the LCD Display
	Single point measurement display:Names and Functions of Display Areas
	List measurement display
	Measurement point setup display
	Calibration kit setup display
	Compensation kit setup display
	Bin sorting setup display

	4287A Key Operation Overview

	5� Setting Measurement Conditions
	How to Preset the 4287A
	How to Set the Measurement Point
	How to bring up the measurement point setup display
	How to specify table number for setup
	How to add measurement points
	How to change frequency of a set measurement point
	How to change averaging factor
	How to change oscillator level
	How to change oscillator level setup unit

	Setting up dc resistance (R
	Turning ON/OFF
	Turning ON/OFF offset cancel function


	6� Calibration and Compensation
	Calibration and Compensation Functions
	Types of calibration and compensation functions
	Calibration reference plane and required calibration and compensation

	Calibration and Compensation Procedures Using Dedicated Test Fixture
	1. Test head coaxial terminal used as calibration reference plane
	2. DUT connection terminal used as calibration reference plane

	Calibration and Compensation Procedure without Using Dedicated Test Fixture
	1. Test head coaxial terminal used as calibration reference plane
	2. DUT connection terminal used as calibration reference plane

	How to Define Calibration Kit
	Calibration kit definition procedure

	How to Define Compensation Kit
	Compensation kit definition procedure

	Registering the Electrical Length of Unregistered Test Fixtures
	Preventing Mistakes During Execution of Calibration and Compensation
	1. Setting the limit for DC resistance (Rdc)
	2. How to execute calibration and compensation


	7� Executing Measurements and Displaying Results
	Connecting the DUT
	Selecting Single Point Measurement or List Measurement
	How to Select the Measurement Point Table
	Selection of Measurement Point
	Selection of Measurement Parameters in Single Point Measurement Display
	Selection of Display Parameters in List Measurement Display
	Setting How the Instrument Displays Measurement Results (Enabling/Disabling Deviation Measurement...
	Hiding the Screen Display
	Turning ON/OFF Update the LCD Display View

	8� Sorting According to Measurement Results
	Overview of BIN Sort Function
	Concept of setting 4287A BINs
	Internal flow of BIN sort judgment

	Measurement Point:BIN sorting
	Setting Measurement Parameter
	Setting Limit Mode and Reference Value
	Setting limit mode
	Reference Value:setting

	Setting BIN Range
	Setting upper limit value
	Setting lower limit value
	Selecting BIN range mode

	Setting BIN On and Off
	Setting Faulty BIN (OUT OF GOOD BINS)
	Setting Upper and Lower Limit Values for DC Resistance Measurement
	Turning On BIN Sorting and Displaying the Result
	Bin Count Function
	Turning on Bin Count
	Listing the BIN Count results
	Initializing the contents of the bin counts to zero (resetting the counter)

	Example of Settings for BIN Sorting
	Setting the measurement point number, measurement parameter, and BIN range setting mode for Condi...
	Setting the measurement point number, measurement parameter, and BIN range setting mode for Condi...
	Setting the measurement value range for sorting into BIN 1 to BIN 3
	OUT OF GOOD BINS setting
	Displaying the BIN sorting results


	9� Obtaining Statistical Data on Measurement Results
	Overview of Functions for Statistical Analysis
	Data Logging for Statistical Analysis
	Executing Statistical Analysis and Displaying Results
	Saving Measurement Data for Statistical Analysis

	10� Storing and Retrieving 4287A Internal Information and File Management
	Saving Setting Status
	Entering the Filename using the Mouse

	Saving Screen Displays
	Saving the List Measurement Display in CSV Format
	Example of the Saved List Measurement Display Data (CSV format)

	Saving the Setup Table (Measurement point, Calibration kit, Compensation kit) in CSV Format
	Example of the Saved Setup Table Data (CSV format)

	Saving the BIN Sorting Setup Table in CSV Format
	Example of the Saved BIN Sorting Setup Table Data (CSV format)


	11� Setting and Using the Control and Management Facilities
	Checking and Editing the GPIB Address
	Configuring the Network
	Enabling/disabling network
	Setting IP address
	Specifying computer name

	Setting the Built-in Speaker (Beep Sound)
	Turning the completion beep ON or OFF
	Turning the warning beep ON or OFF
	Switching the beep sound that indicates the BIN sort function result (Pass or Fail)

	Locking the Front Panel Keys, Keyboard and Mouse
	Locking the front panel keys and keyboad
	Locking the keyboard
	Locking the mouse
	Locking the front panel keys, keyboard and mouse simultaneously

	Turning OFF the LCD Display’s Backlight
	System Recovery
	Types of system recoveries
	Notes on executing system recovery
	Procedure to execute system recovery
	Procedure to create the user backup image
	Procedure to execute the user recovery function


	12� Specifications and Supplemental Performance Characteristics
	Basic Measurement Characteristics
	Measurement parameter:Basic Measurement Characteristics
	Measurement range
	Source characteristics
	Measurement accuracy
	Timing chart and measurement time (SPC)

	Measurement Support Functions
	Error correction function
	DC resistance (Rdc) measurement
	Trigger function
	Averaging function
	Display
	List measurement function
	Test signal level monitor function
	Mass Storage
	Interface
	Measurement terminal (at Test Head)
	Rear panel connectors

	General Characteristics
	Environment conditions
	Furnished accessories

	Option 004 Working Standard Set Characteristics
	Furnished devices
	DC resistance


	A� Manual Changes
	Manual Changes
	Change 7
	Change 6
	Change 5
	Change 4
	Miscellaneous Changes
	Change 3
	Change 2
	Change 1


	B� Differences from Agilent 4286A
	4286A:Main Differences Between 4286A and 4287A
	Outline of Differences in Calibration/Compensation
	Outline of Differences in Comparator Handler I/F
	Other Important Differences

	2. Differences Between 4286A and 4287A Hardware
	3. Functional Differences Between 4286A and 4287A

	C� Improvement of Measurement Throughput by Screen Display Settings
	How to improve 4287A measurement throughput by screen display settings
	Hiding the Screen Display
	Optimizing the Settings of the Display Contents


	D� Table of Operations When Measurement Errors Occur
	Operations When Measurement Errors Occur

	E� Printing Out Measurement Results and Internal Data on a Printer
	Printer Support
	Printer Support
	Procedure for Printing
	1. Selecting the contents to be printed
	2. Setting the image format
	3. Setting paper orientation
	4. Selecting the printer model
	5. Starting and stopping printing


	F� Error Messages
	Order of Error Number

	G� Information on Maintenance
	Cleaning this Instrument
	Cleaning an LCD
	Maintenance of Connectors/Ports
	Cleaning a Display Other than an LCD

	Cautions Applicable to Requesting Repair, Replacement, Regular Calibration, etc.
	Devices to be Sent Back for Repair or Regular Calibration
	Recommended Calibration Period
	Symbols
	Numerics
	A
	B
	C
	D
	E
	F
	G
	H
	I
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z



	Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Emulate Acrobat 4 CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Emulate Acrobat 4)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




