Agilent 4155C

Semiconductor Parameter
Analyzer

Agilent 4156C

Precision Semiconductor
Parameter Analyzer

If You Have a Problem

Agilent Technologies



Notices

© Agilent Technologies 2001 - 2008

No part of this manual may be reproduced in
any form or by any means (including elec-
tronic storage and retrieval or translation

into a foreign language) without prior agree-

ment and written consent from Agilent
Technologies, Inc. as governed by United
States and international copyright laws.

Manual Part Number
04156-90090

Edition

Edition 1, January 2001
Edition 2, June 2001
Edition 3, December 2001
Edition 4, January 2003
Edition 5, March 2008

Agilent Technologies, Inc.
5301 Stevens Creek Blvd
Santa Clara, CA 95051 USA

Warranty

The material contained in this docu-
ment is provided “as is,” and is sub-
ject to being changed, without notice,
in future editions. Further, to the max-
imum extent permitted by applicable
law, Agilent disclaims all warranties,
either express or implied, with regard
to this manual and any information
contained herein, including but not
limited to the implied warranties of
merchantability and fitness for a par-
ticular purpose. Agilent shall not be
liable for errors or for incidental or
consequential damages in connec-
tion with the furnishing, use, or per-
formance of this document or of any
information contained herein. Should
Agilent and the user have a separate
written agreement with warranty
terms covering the material in this
document that conflict with these
terms, the warranty terms in the sep-
arate agreement shall control.

Technology Licenses

The hardware and/or software described in
this document are furnished under a license
and may be used or copied only in accor-
dance with the terms of such license.

Restricted Rights Legend

If software is for use in the performance of a
U.S. Government prime contract or subcon-
tract, Software is delivered and licensed as
“Commercial computer software” as
defined in DFAR 252.227-7014 (June 1995),
oras a “commercial item” as defined in FAR
2.101(a) or as “Restricted computer soft-
ware” as defined in FAR 52.227-19 (June
1987) or any equivalent agency regulation or
contract clause. Use, duplication or disclo-
sure of Software is subject to Agilent Tech-
nologies’ standard commercial license
terms, and non-DOD Departments and
Agencies of the U.S. Government will
receive no greater than Restricted Rights as

defined in FAR 52.227-19(c)(1-2) (June
1987). U.S. Government users will receive
no greater than Limited Rights as defined in
FAR 52.227-14 (June 1987) or DFAR
252.227-7015 (b)(2) (November 1995), as
applicable in any technical data.



In This Manual

This manual explains how to solve a problem or how to read status and error codes, if
you encounter some problem.

This manual is organized into the following chapters:

* When you install Agilent 4155C/4156C

This chapter explains how to solve the problems that may occur when installing
the 4155C/4156C.

*  When you make a measurement

This chapter explains how to solve the problems that may occur when making a
measurement.

« If errors occur

This chapter lists error codes and messages that may be displayed when operating
Agilent 4155C/4156C. Also, this section describes how to read data status.




To Get Help Information

To start help function, press the Help front-panel key. Then, you can select one of the
following primary softkeys.

OVERVIEW
Briefly explains each help softkey.
PAGE MAP

Shows a map of all screens, highlights the present screen name, and gives a brief
description of the highlighted screen name. You can use the arrow keys to highlight
another screen name, then can display the screen by selecting the SELECT
secondary softkey.

FIELD INFO

Describes field where the pointer is located on the screen, how to setup the field,
and the setting restrictions. This softkey is not displayed for GRAPHICS, LIST,
KNOB SWEEP, or STRESS FORCE screen.

DATA STAT

Shows how to read data status, which is displayed at the bottom of GRAPHICS,
LIST, KNOB SWEEP, or STRESS FORCE screen. This softkey is displayed only for
these screens.

INPUT AID

Displays variable names, mathematics functions, and read-out functions, and
describes the highlighted name or function. This softkey is not displayed for
GRAPHICS, LIST, KNOB SWEEP, or STRESS FORCE screen.

You can enter desired variable or function into the selected setup field of a screen
by selecting ENTER secondary softkey, then pressing Enter front-panel key.
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When You Install the 4155C/4156C

This section covers the following basic problems that you may encounter when you
install the 4155C/4156C, and the solutions.

» “If the 4155C/4156C cannot be Powered on”

» “If Display screen does not Appear after Applying Power”

» “If Measurement Units of the 41501A/B are not Displayed on the Screen”
» “If External Keyboard does not Work”

» “If Network Function does not Work”

» “If the 16442A Test Fixtureis not Stable”

* “To Simplify the Connections for the 4156C”
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When You Install the 4155C/4156C
If the 4155C/4156C cannot be Powered on

If the 4155C/4156C cannot be Powered on

» Check that the power cableisfirmly connected to the 4155C/4156C and to
power outlet.

» Check that the front-panel LINE switchison.
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When You Install the 4155C/4156C
If Display screen does not Appear after Applying Power

| f Display screen does not Appear after Applying
Power

* |f the 41501A/B isinstaled, first turn on the 41501A/B, then turn on the
4155C/4156C.

» If the self-test fails, see Chapter 3.
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When You Install the 4155C/4156C
If Measurement Units of the 41501A/B are not Displayed on the Screen

If Measurement Units of the 41501A/B are not
Displayed on the Screen

1
2.

Turn off the 4155C/4156C and the 41501A/B.

Check that the interface board of the 41501A/B is firmly connected to "To
Expander Box Interface" connector of the 4155C/4156C rear panel.

(only for 41501A) Check that the voltage selector switch is set properly.
The voltage selector switch islocated in the lower-right corner of the rear panel.
The following table shows the line voltage selector setting.

Position Line Voltage
left 90to 132 Vac
right 198 to 264 Vac

(only for 41501A) Check that the fuse is good. The fuse holder islocated in the
lower-right corner of the rear panel.

a. Disconnect the power cables from the 4155C/4156C and the 41501A/B.
b. Unscrew the fuse holder on the rear panel.

c. Inspect that the correct fuse is installed, and wire inside the fuse is not
broken by using a tester.

Line Fusetype Agilent part number

100/120 Vac UL/CSA T 8A, 250 Vac 2110-0383

220/240 Vac UL/CSA T 4A, 250 Vac 2110-0014

d. Replacethe fuse, if necessary. Then, screw in the fuse holder.

Connect the power cablesto the 4155C/4156C and the 41501A/B, and to power
outlet.

Turn on the 41501A/B, then turn on the 4155C/4156C.
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When You Install the 4155C/4156C
If External Keyboard does not Work

|f External Keyboard does not Work

»  Connect keyboard first, then turn on the 4155C/4156C.

» Turn off the 4155C/4156C, then check that the connector of keyboard isfirmly
connected into keyboard connector of the 4155C/4156C front panel.

» ExecutetheExt ernal Key Control | er diagnosticstest onthe SY STEM:
SELF-CALIBRATION/DIAGNOSTICS screen. If error occurs, write down the
displayed error codes and contact the nearest Agilent Technol ogies Sales and
Service office.
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When You Install the 4155C/4156C
If Network Function does not Work

If Networ k Function does not Work

This section covers the problems on the 4155C/4156C network function, and the
solutions.

» “If the 4155C/4156C cannot mount the network file system”
* “If CHANGE DIRECTORY Function does not work”

* “If GET Function does not work”

* “If SAVE Function does not work”

* “If PURGE Function does not work”

» “|If RENAME Function does not work”

* “If the 4155C/4156C cannot print on aremote printer”
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When You Install the 4155C/4156C
If Network Function does not Work

If the 4155C/4156C cannot mount the network file
system

Execute the LAN interface test. For this procedure, see User’s Guide: General
Information.

If the 4155C/4156C fails the test, contact to the nearest Agilent Technologies
service office.

If the 4155C/4156C passes the test, do following:

1. Check the settings of the NETWORK SETUP table on the SY STEM:
MISCELLANEOUS screen, and set the table properly.

If the setting is ok, but the 4155C/4156C cannot mount the network file system,
do following:

2. Send pi ng from NFS server to the 4155C/4156C.
« |If the 4155C/4156C returns the responses:

a. Check the settings of the NETWORK DRIVE SETUP table on the
SYSTEM: MISCELLANEOUS screen, and set the table properly.

If the setting is ok, but the 4155C/4156C cannot mount the network file
system, do following:

b. Check the setting of the NFS server, and set it properly.

Directory specified by the NETWORK DRIVE SETUP table must be
exported for the 4155C/4156C.

* If noresponseisreturned: LAN or LAN cable may be defective. Contact to
the network system administrator to solve the problem.

If CHANGE DIRECTORY Function does not work

Check the permission of the directory. The execution permission must be set.
Change the permission.

If GET Function does not work

Check the permission of the file. The read permission must be set. Change the
permission.
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When You Install the 4155C/4156C
If Network Function does not Work

If SAVE Function does not work
Check the following:

Check the permission of the directory to savethefile. The write permission must
be set. Change the permission.

If the file name has already existed on the directory, the write permission must
be set for the file. Change the permission.

If the directory has been exported with the read only permission, the
4155C/4156C cannot write a file on the directory. Retry to export the directory
with read/write/execute permission.

If PURGE Function does not work
Check the following:

Check the permission of the file to be deleted. The write permission must be set.
Change the permission.

If the directory has been exported with the read only permission, the
4155C/4156C cannot delete afile on the directory. Retry to export the directory
with read/write/execute permission.

If RENAM E Function does not wor k
Check the following:

Check the permission of the source file. The read permission must be set.
Change the permission.

Check the permission of the directory for the target file. The write permission
must be set. Change the permission.

If the target file name has already existed on the directory, the write permission
must be set for the file. Change the permission.

If the directory has been exported with the read only permission, the
4155C/4156C cannot rename/copy a file on the directory. Retry to export the
directory with read/write/execute permission.
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When You Install the 4155C/4156C
If Network Function does not Work

If the 4155C/4156C cannot print on aremote printer

If the 4155C/4156C cannot print on aremote printer, or the following error message
is displayed on the screen, do following:

ERROR 18: Device I/O error. Unable to print out.

If you can use the 4155C/4156C as a NFS client, ignore step 1 and 2, and go to step
3.

1. Executethe LAN interface test. For this procedure, see User’s Guide: General
Information.

If the 4155C/4156C fails the test, contact to the nearest Agilent Technologies
service office.

If the 4155C/4156C passes the test, do following:

2. Check the settings of the NETWORK SETUP table on the SY STEM:
MISCELLANEOUS screen, and set the table properly.

If the setting is ok, but the 4155C/4156C cannot use the remote printer, do
following:

3. Send pi ng from the print server to the 4155C/4156C.
e |f the 4155C/4156C returns the responses:

a. Check the settings of the NETWORK PRINTER SETUP table on the
SYSTEM: MISCELLANEOUS screen, and set the table properly.

If the setting is ok, but the 4155C/4156C cannot use the remote printer,
do following:

b. Confirm the setting of the print server, and set it properly. | pd/ | pr
must be effective.

« If noresponseisreturned: LAN or LAN cable may be defective. Contact to
the network system administrator to solve the problem.

If the desired output is not printed out, or an unwanted control character is printed at
the beginning of the hard copy, check the following entry fields of the NETWORK
PRINTER SETUP table, and set the fields properly.

e TEXT OUT entry field
GRAPH OUT entry field
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When You Install the 4155C/4156C
If the 16442A Test Fixture is not Stable

If the 16442A Test Fixtureisnot Sable

» Install stabilizers on the 16442A.. For this procedure, see User’s Guide: General
I nformation.

» If you use the 16442A test fixture with the 16440A selector or 16441A R-Box,
attach the 16442A to the 16440A or 16441A by using plates and screws. For this
procedure, see User’'s Guide: General Information.

Agilent 4155C/4156C If You Have a Problem, Edition 5 1-11



NOTE

When You Install the 4155C/4156C
To Simplify the Connections for the 4156C

To Simplify the Connectionsfor the 4156C

If you want to simplify the connectionsfor the 4156C, use the triaxial cablesinstead
of the kelvin triaxial cables, and connect the triaxial cables between the Force
terminals and the test fixture or the connector plate. Then the Sense terminals must
be opened.

The Force terminals can be used to force and measure dc voltage or current as same
as the Force terminals of the 4155C.

The 4156C has the Force and Sense terminals to make the kelvin connection. And
the kelvin triaxial cables are effective to extend the measurement terminals near by
the device under test. Connecting the Force and Sense lines together at the device
terminals can minimize the measurement error caused by the residual resistance of
the connection cables. The kelvin connection is effective for the low resistance
measurement and the high current measurement. Also it is one of the conditionsto
satisfy the measurement specifications of the 4156C.
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When You Make a Measurement

This section covers the following basic problems that you may encounter when you
making a measurement, and the solutions.

o “After the Measurement”

» “If Measured Value Oscillates when Measuring High-Fregquency Devices’
» “If Measured Value Oscillates when Measuring Negative Resistance”

» “If Noise Affectsthe Measured Values’

» “If Measured Voltage has some Error when Forcing a Large Current”

» “If Large Current Causes High Temperature (Thermal Drift)”

» “If Measurement Takes More Time than Specified”

* “If Measurement Damages the Device under Test”

e “If You Get Unexpected Data when Performing Sampling Measurement”
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When You Make a Measurement
After the Measurement

After the M easurement

After the measurements, open the measurement terminals or disconnect the device
under test from the measurement terminals. If you leave the connection with the
device, the device may be damaged by unexpected operations.

Do not |eave the connection over 30 minutes after the measurement if the auto
calibration (AUTO CALIB) is set to ON. Then, the 4155C/4156C performs the
self-calibration automatically every 30 minutes after the measurement. The
calibration requires to open the measurement terminals.
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When You Make a Measurement
If Measured Value Oscillates when Measuring High-Frequency Devices

If Measured Value Oscillates when Measuring
High-Frequency Devices
When measuring parameters of high-frequency devices, such as GaAs MESFETs or

high-frequency bipolar transistors, oscillation may cause measurement problems.
Normal measurement cannot be performed because of oscillation.

To solve this problem:
» For FETS, add resigtive ferrite beads as close as possible to the gate.

» For bipolar transistors, add resistive ferrite beads as close as possible to the base
or emitter.

» Make connection cables as short as possible. Long wires cause oscillation
because of their large inductance.

Test Device

To unit

To Unit

Ferrite
Beads
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When You Make a Measurement
If Measured Value Oscillates when Measuring Negative Resistance

If Measured Value Oscillates when Measuring
Negative Resistance

If the DUT has negative resistance characteristics, SMUs may oscillate. Because
SMUs operate as negative feedback amplifier.

To solve this problem:

» For voltage controlled negative resistance device

e Connect Gin parallel with your DUT to cancel negative resistance. To
obtain an output I-V curve, use the following equation.

ly=1-G*V

» For current controlled negative resistance device

<]

V

UGTO6C03, 110x50

e Connect R in series with your DUT to cancel negative resistance. To obtain

an output I-V curve, use the following equation.

V7=V -R*|

« |f theresistance of the DUT islessthan 1 MQ, you can use R-Box.

V

ie

o

W

-

Vs

UGTOB004, 10x50
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When You Make a Measurement
If Noise Affects the Measured Values

If Noise Affectsthe Measured Values

When you measure low current of a DUT, the measured values may not be stable.

To solve this problem:

» Set the power line frequency correctly. The value affects the integration time. So
the wrong val ue causes the measurement error by the power line noise. Use the
SYSTEM: MISCELLANEOUSE screen to set the power line frequency.

» Use guarding to reduce the leakage current between your prober and the
4155C/4156C. Note that long wires cause oscillation because of their large
inductance. For details about connections, refer to User’s Guide: General
Information.

» If some high-power electric machines are operating around the 4155C/4156C,
turn off the machines, then perform the measurements. The machines affect the
power line waveform.

» Shut thelid of test fixture or shield box to prevent effects of light.

» If these are vibrations due to nearby machines or due to air flow, put cushioning
material under prober, cable, and the 4155C/4156C; install stabilizer on the
prober; and make the cables stable by taping.

» Wiait several minutes after connecting cables or moving probe needles. Because
these operations cause el ectromotive force.

» If you use only Force terminal and triaxial cablesfor HRSMUs or HPSMU,
connect an open cap to sense terminal.

» Keep constant temperature in the room when you use the 4155C/4156C. Shift of
1 °C may shift the measurement values. Temperature change causes the
following.

« Offset current in the 4155C/4156C.
+ Thermod ectromotive force in DUT, which causes low current.

« Expansion and contraction of cables, which causes noise.
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When You Make a Measurement
If Measured Voltage has some Error when Forcing a Large Current

If Measured Voltage has some Error when
Forcing aLarge Current

Voltage measurement may have some error because of the effects of the cable
resistance when forcing alarge current.

To solve this problem:

» Use Kelvin connections between SMUs and DUT. To cancel the effects of cable
resistance, connect the sense line as close as possible to the terminal of the DUT.

For details of Kelvin connections, see User’s Guide: General |nformation.
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When You Make a Measurement
If Large Current Causes High Temperature (Thermal Drift)

If Large Current Causes High Temperature
(Thermal Drift)

If alarge current isforced to a DUT, the temperature of the DUT may increase,
which may cause characteristics to drift.

To solve this problem:
» Usethe pulse output mode of the SMU.

For large currents, the SMU should be set to pul se output mode. This decreases
the average power output to prevent temperature rise of DUT.
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When You Make a Measurement
If Measurement Takes More Time than Specified

| f Measurement Takes More Timethan Specified

When measuring current that is 10 pA or less, SMUs may take longer time to
measure than the specified integration time. When measuring in alow current range,
the SMUs automatically take longer integration time to perform accurate and stable
measurements.

To solve this problem:

» Measure current using a fixed range that is more than 10 pA. The measurement
will be performed in the specified integration time.

If you set many measurement channels, measurement takes a longer time.

To solve this problem:

» Decrease measurement channels to reduce measurement time.

Note that the number of measurement channels automatically increasesif you do
both the following: force voltage from channels that are connected to R-Box and
display the voltage values or use voltage values in user functions. The channels
automatically measure current, which is used to compensate the voltage values.
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When You Make a Measurement
If Measurement Damages the Device under Test

If Measurement Damages the Device under Test

When Using SMU

When performing breakdown measurements by using SMU, DUTs may be
damaged.

When voltage is forced from an SMU, the current is limited by the compliance
setting, which prevents the DUT from being damaged by alarge current. But when
the current rapidly increases, the current limiter in the SMU cannot follow the rapid
current increase, so alarge amount of current may flow through the DUT for a
moment, which may damage the DUT.

To solve this problem:

» Insert aprotecting resistor as close as possible to DUT. You can also use a
resistor of Agilent 16441A R-Box.

When Using VMU

When the measurement terminal of VMU is open and when a coaxia cableis
connected to VMU, current from the internal buffer amplifier charges up the VMU
terminal voltage. After along time charge, the increased terminal voltage is
discharged by connecting DUT, which may damage the DUT.

To solve this problem:

e Setthe VMU input DISCHARGE function to ON.

This function connects the discharge resistors to the VMU inputsinternally. The
resistors are automatically disconnected from the VMU in the measurement
state.
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When You Make a Measurement
If You Get Unexpected Data when Performing Sampling Measurement

If You Get Unexpected Data when Performing
Sampling M easurement

If initial interval is set to ashort time and if FILTER ON is set, you may get
unwanted data. FILTER ON causes a slower rise time, so short initial interval will
sample during thisrise time.

To solve this problem:

* SetFILTER field to OFF if you set initial interval to a short time.

Some data may be skipped because measurement takes a long time. M easurement
takes along time if measurement is performed in alow current range, if many
measurement channels are set up, or if analysis, such as moving a marker, is
performed during measurements.

To solve this problem:

e Measure current using afixed range that is more than 10 uA. For measurement
ranges 10 pA or less, measurement takes longer than the specified integration
time.

» Decrease measurement channels to reduce measurement time.

Note that the number of measurement channels automatically increasesif you do
both thefollowing: force voltage from channels that are connected to R-Box and
display the voltage values or use voltage values in user functions. The channels
automatically measure current, which is used to compensate the voltage values.

e Do not perform analysis operation during measurement state
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When You Make a Measurement
If You Get Unexpected Data when Performing Sampling Measurement
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If Errors Occur

If the 4155C/4156C is not operated correctly, or if diagnostics or calibration fails,
error codes and error messages are displayed.

If measurement or forcing stress are not performed correctly, measurement data
statusis displayed at bottom of GRAPHICS, LIST, KNOB SWEEP, or STRESS
FORCE screen.

This chapter describes the following:

» “If Errors Occur when You Perform Self-calibration or Diagnostics”
» “If Errors Occur when You Operate the 4155C/4156C"

* “If aMeasurement Data Statusis Displayed”
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If Errors Occur
If Errors Occur when You Perform Self-calibration or Diagnostics

If Errors Occur when You Perform
Self-calibration or Diagnostics

The following are the error codes that are displayed at the bottom of the SY STEM:
SELF-CALIBRATION/DIAGNOSTICS screen if errors occur when you perform
self-calibration or diagnostics.

If errors occur, write down the displayed error codes and contact the nearest Agilent
Technologies Sales and Service office. Up to seven error codes can be displayed at
the bottom of the SY STEM: SELF-CALIBRATION/DIAGNOSTICS screen. To
display the error codes, move pointer to a desired test item.

Error codesfor measurement unit

The following are the error codes for measurement units. Error codes are 5-digit
numbers.

Ixxyy

e XX measurement unit
« 00:VSUl,2and VMU1,2
¢ 01to06: SMUlto SMUG6
« 07:PGU12
« 08: GNDU
e 09: AD converter

e yy: error number

1xx05 AD converter failed ROM or RAM self-test. Measurement unit failed
AD converter test as a pretest for calibration or self-test.

1xx06 Successive approximation AD converter failed. Measurement unit
failed AD converter test as a pretest for calibration or self-test.

1xx07 Integrating type AD converter failed. Measurement unit failed AD
converter test as a pretest for calibration or self-test.

1xx08 AD converter test reached timeout. Measurement unit failed AD
converter test as a pretest for calibration or self-test.
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If Errors Occur
If Errors Occur when You Perform Self-calibration or Diagnostics

Ixx11 Overvoltage occurred for a measurement unit.

Ixx12 Overcurrent occurred for a measurement unit.

Ixx15 Measurement units that are not supported are detected.

1xx19 Emergency occurred but the cause is unknown. Thisis displayed, for
example, when unit is known but cause is unknown.

1xx90 AD converter test reached timeout during calibration or self-test for a
measurement unit.

1xx91 FIFO (first-in, first-out) for AD converter overflowed because SMU
controller takes long time to read measurement data.

1xx92 Calibration or diagnostics was aborted by an emergency or *RST
command.

1xx94 4155C/4156C was turned on before 41501A/B.

1xx97 Communication failed between HOST controller and SMU controller.
Or calibration/diagnostics was performed, but HOST controller
couldn't receive the result from SMU controller.

10030 VSUs and VMUs failed default test of calibration.

10031 VSUs and VMUs failed function check.

10032 V SUs failed gain or offset calibration.

10033 VMUsfailed gain or offset calibration.

10034 VMUsfailed differential mode 2 V range gain or offset calibration.

10035 V SUs failed gain and offset calibration, VM Us failed gain and offset
calibration, or VMU failed differential mode 2 V range gain and offset
calibration.

10036 VMUsfailed differential mode 0.2 V range gain or offset measurement.

10037 VMUsfailed differential mode 0.2 V range gain and offset calibration.

10038 VMUsand VSUs failed CMR (Common Mode Rejection) amp
adjustment.

10040 VSU1 and VMUL1 failed £20 V measurement self-test in 20 V range.

10041 VSU2 and VMUZ2 failed £20 V measurement self-test in 20 V range.

10042 VSU1 and VMUZ2 failed £20 V measurement self-test in 20 V range.

10043 VMU2 and VMU failed +20 V measurement self-test in 20 V range.
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VSU1 and VMUL failed +2 VV measurement self-test in 2 V range.
VSU2 and VMU2 failed +2 V measurement self-test in 2 V range.
VSU1 and VMU2 failed +2 VV measurement self-test in 2 V range.
VSU2 and VMUL failed +2 VV measurement self-test in 2 V range.

VMUs and VSUsfailed differential 2 V range self-test. This test
measures 2 V by VMUSsiin differential mode. (VSU1 is connected to
VMU1, and VSU2 is connected to VMUZ2. VSU1 forces 0 V. VSU2
forces2 V).

VMUsand VSUsfailed differential 2 VV range self-test. This test
measures 0 V by VMUSs in differential mode. (VSU1 is connected to
VMU1, and VSU2 is connected to VMUZ2. VSU1 forces 0 V.)

VMUsand VSUsfailed differential 0.2 V range self-test. Thistest
measures 0 V by VMUs in differential mode. (VSU1 is connected to
VMU1, and VSU2 is connected to VMUZ2. VSU1 forces 0 V.)

VMUsand VSUsfailed differential 2 V range self-test. This test
measures 0 V by VMUs in differential mode. (VSU2 is connected to
VMU1 and 2, and forces 0 V.)

VMUsand VSUsfailed differential 0.2 V range self-test. Thistest
measures 0 V by VMUSs in differential mode. (VSU2 is connected to
VMU1 and 2, and forces 0 V.)

SMU failed function check.

SMU failed CMR (Common Mode Rejection) amp calibration.
SMU failed oscillation detector test.

SMU failed V set and V measure calibration.
SMU failed | set and | measure cdlibration.

SMU failed | biastest.

SMU failed V switch test.

HRSMU failed the test with QSCV measurement.
PGU1 failed pulse gain calibration.

PGU2 failed pulse gain calibration.

PGU1 failed pulse offset calibration.

PGU2 failed pulse offset calibration.
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10764 PGU1 failed voltage calibration of base value.

10765 PGU2 failed voltage calibration of base value.

10766 PGU1 failed leading time calibration.

10767 PGU2 failed leading time calibration.

10768 PGU1 failed trailing time calibration.

10769 PGU2 failed trailing time calibration.

10770 PGU1 failed slope offset calibration.

10771 PGU2 failed slope offset calibration.

10772 PGU1 failed slope sampling calibration.

10773 PGU2 failed slope sampling calibration.

10875 GNDU failed offset calibration.

10905 AD converter failed ROM or RAM self-test.

10906 Successive approximation AD converter failed calibration or self-test.

10907 Integrating type AD converter failed calibration or self-test.

10908 AD converter reached timeout. AD converter did not return completion
status within certain time after sending calibration or self-test
command.
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Error codefor CPU and peripherals

The following are the error codes for CPU and peripherals. Error codes are 5-digit
numbers.

2wwwz

e www: test item number (on SYSTEM: SELF-CALIBRATION/DIAGNOSTICS
screen).

e Z test number

23010 Host DRAM failed self-test.

23021 Host ROM failed checksum test.

23022 Host SRAM failed read and write test.

23023 EEPROM failed read and write test.

23030 Real-time clock failed timer test.

23040 GPIB controller failed self-test. Thistest sets some settings, then

checks the status.

23050 Parallel interface controller failed self-test. Thistest sets some settings,
then checks the status.

23061 Host controller sends a command and does not receive acknowledge

from SMU controller.

23062 Host controller failed receiving response from SMU controller by
sending a command.

23071 SMU controller ROM failed checksum test.

23072 SMU controller on-board SRAM failed read and write test.
23073 SMU controller internal SRAM failed read and write test.
23074 SMU controller internal timer failed self-test.

23075 SMU controller timer does not operate with correct frequency.
23076 SMU controller failed power on self-test.

23077 SMU controller test gets timeout.

23080 Access to graphics system processor failed read and write test.
23091 Graphic memories (SRAM) failed read and write test.
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23092 Graphic memories (VRAM) failed read and write test.
24017 Parallel interface failed dataline test.

24018 Parallel interface failed control line test.

24021 Trigger output test failed or reached timeout.

24022 Trigger input test failed.

24041 Flexible disk drive controller test failed.

24042 Flexible disk drive 5V power line test failed.

24051 Flexible disk drive failed diskette change test.

24052 Flexible disk drivefailed read and write test.

24062 12 V source on post regulator is not output.

24063 15 V source on post regulator is not output.

24064 3V source on post regulator is not output.

24065 LAN interface test failed.

24071 A front-panel key is stuck in pressed position.

24072 Front key assembly may be disconnected.

24073 Front-panel key controller is not functioning properly.
24100 External key controller failed self-test.

24120 Selector test reached timeout.

24130 R-Box test reached timeout.
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If Errors Occur when You Operatethe
4155C/4156C

The following error codes and messages can occur when operating the
4155C/4156C. The error codes and messages are displayed in a message window or
in the message display area at the bottom of the screen.

© 00 N o 0o b~ W Pk

B
R o

12
13

14

15

Syntax error. |Input should be integer nunber.
Syntax error. |nput should be real nunber.
Syntax error. Unrecogni zed paraneter.

Il egal setup. The paraneter is out of range.
DATA buffer full. Too nmany APPEND.

DATA buffer full. Too nmany points.

Cannot define nore than 6 User Vars.

Syntax error. First char should be Al phabet.
Syntax error. Mist be al phanuneri c.

Name nust be set for user function/variable.

Name setup cannot be omitted when setting a user function or a user
variable name.

Syntax error. Unknown vari abl e nane.
System error. HOSTC received invalid data.

The 4155C/4156C may be broken. Contact the nearest Agilent
Technologies Sales and Service office.

System error. Unable to comrmunicate with SMJC.

The 4155C/4156C may be broken. Contact the nearest Agilent
Technologies Sales and Service office.

Systemerror. |llegal command to SMJC

The 4155C/4156C may be broken. Contact the nearest Agilent
Technologies Sales and Service office.
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16 Il egal operation. Too nmany LI ST data.
17 Unabl e to display data list. Not enough nmenory.
18 Device I/O error. Unable to print out.

The 4155C/4156C, printer, or plotter may be broken. Contact the
nearest Agilent Technologies sales and service office.

19 Filer error. File nanme is required.
20 Filer error. File Type is required.
21 Systemerror. Realtine clock has problem

The 4155C/4156C may be broken. Contact the nearest Agilent
Technologies Sales and Service office.

22 Not 4155/4156 file.

23 File read error. Invalid setup for this nodel.
24 File may be corrupt.

25 Zero offset nmeas failed for <unit name>.

Offset value istoo large, so Zero offset measurement is aborted.

26 Too big offset for 10 pA Range of <unit name>.
Offset value istoo large, so offset cannot be canceled perfectly.

27 System busy. Measuri ng.

28 System busy. Forcing stress.

29 Systemerror. EEPROM wite error.

The 4155C/4156C may be broken. Contact the nearest Agilent
Technologies Sales and Service office.

30 Fi xture open. Measurenent abort ed.

31 Aut o calibration was aborted.

32 Auto calibration fail ed.

33 No data in internal nenory.

34 Illegal data. File may be corrupt.

35 System busy. Unabl e to save/ get when MEAS/ STR.
36 System busy. Unabl e to change Y-axis.
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37 System error. SMJC | ost data.

The 4155C/4156C may be broken. Contact the nearest Agilent
Technologies Sales and Service office.

38 Buf fer overflowed. Aborted.

39 Syntax error. Undi splayabl e character.

40 Il egal setup. One unit assigned several CH.

41 Il egal disk. Revision msmatch.

42 Read error occurred.

43 File nane is not LIF type.

44 File nane is not DOCS type.

45 File nane is not LIF/ DOS type.

46 Vol une | abel is not LIF type.

47 Vol une | abel is not DOS type.

48 I ncorrect menory nunber.

49 Source and Target are sane.

50 Unable to copy. Menory full.

51 Unabl e to copy. SRC and TGI nem numis sane.
You cannot specify same memory number in both SOURCE and
TARGET namefields.

52 Illegal suffix.

53 System busy. Emergency handl i ng.

54 Syst em busy. Measuri ng.

55 Syst em busy. Executing cal/diag.

56 System busy. Executing auto calibration.

57 System busy. Printing out hard copy.

58 Unabl e to copy 4145 data file to nenory.

59 Unabl e to graph plot. Recover error state.

Unable to print out or plot out when error message is displayed.
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60 Cal /diag nust be perforned in the idle state.

Calibration and Diagnostics cannot be performed unless the
4155C/4156C isin theidle state. For example, this error is displayed if
the SCPI calibration command is sent when the 4155C/4156C isnot in
theidle state.

61 ADC tinme out.

The AD converter has caused atime out. Perform 109: ADC test on the
SYSTEM: SELF-CALIBRATION/DIAGNOSTICS screen. If thistest
fails, the 4155C/4156C may need service. Contact the nearest Agilent
Technologies Sales and Service office.

62 ADC FI FO overfl ow.

The AD converter has caused a FIFO overflow. A datatransfer error
occurred between the AD converter and the SMUC. The 4155C/4156C
may need service. Contact the nearest Agilent Technologies Sales and
Service office.

63 SMJUC failed to send data to HOSTC.

The SMU controller failed to send data to the host controller. Retry the
measurement. If this error is still displayed, recycle the power by
turning the instrument off and then on again.

64 TIFF format supports SCREEN DUMP only.
The TIFF format is only supported by the SCREEN DUMP function.
65 TIFF inmage can only be witten to a FILE.

A TIFF image can only be written to a FILE. The 4155C/4156C cannot
output TIFF format images to a printer or plotter.

66 HR TIFF format supports DUWMP and GRAPH PLOT.

A high resolution TIFF image is only supported by the DUMP and
GRAPH PLOT functions.

67 HR TIFF i mage can only be witten to a FILE
A high resolution TIFF image can only be writtento aFFILE.

100 VARL is not assigned.

101 VARL1 assigned to nultiple Channels.

102 VAR2 assigned to nultiple Channels

103 VAR1' assigned to multiple Channels.
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VARL and VARL' nust be same MODE.
Cannot set multiple SMJs to pul se node
Cannot use VAR when SAMPLI NG

Cannot use SMJ pul se when SAMPLI NG
Duplicate variabl e nanes exist.

The setup is not finished.

St andby chan cannot use R-BOX resistor
For standby channel, you cannot use R-Box resistor.
Common chan cannot use R-BOX resistor.
For common mode channel, you cannot use R-Box resistor.
VARL step nunber is out of range.
START and STOP have different sign.
SMJ pul se Period nmust be >= Wdth+4ns.
VARL1 out put power too large for unit.
VARL"' output power too large for unit.
VAR2 out put power too large for unit.
TOT SMP TMEAUTO is for LINEAR only.

AUTO can be specified for total sampling time only when LINEAR
sampling mode is selected.

Only LINEAR when init int <= 480 us.

When initial interval is set to 480 psor less, you cannot specify LOG or
THINNED-OUT sampling mode.

For LINEAR set AUTO i f init int<=480us

When initial interval is set to 480 psor lessand when LINEAR
sampling modeis set, AUTO must be set in TOTAL SAMP. TIME
field.

TOT SP TM nust be>=I NI T | NT( NOCof SMP-1)

Total sampling time must be set in the following range:
total sampling time > initial interval x (number of samples—1)

STOP CONDI TI ON NAME is not set.
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124 PGU pul se Period nust be > Wdth.
125 PGU pul se Period nust be >= Del ay.
126 PG | eading/trailing nust be sanme range

PGU leading and trailing time must be set in the same range. For details
about the ranges, see User's Guide: Measurement and Analysis.

127 PGU Leadi ng nmust be <= 0.8 x WDTH.

Leading time must satisfy the following equation.
leading time < pulse width x 0.8

128 PGQJ Trailing nust be <= 0.8 x(Peri-Wd).

Trailing time must satisfy the following equation.
trailing time < (pulse period — pulse width) x 0.8

129 SMJ | range nust be <= Conpliance range.
130 SYNC channel is not assigned.
At least one SYNC channel must be specified.
131 Assi gned nmore than 4 SYNC channel s.
132 Set INIT INT>=2ns for multi-CH MEAS.

When you perform multi-channel measurements, initial interval must
be 2 ms or more.

133 Use FI XED range when I NI T | NT<2ns.

When you use auto ranging or limited auto ranging measurement, you
must set initial interval to 2 ms or more.

134 Cannot di sable STBY-ON ch in stress.

On STRESS: CHANNEL DEFINITION screen, you cannot disable
(delete entriesin row) channels that are set to STBY ON on the
CHANNELS: CHANNEL DEFINITION screen.

135 Undefined synbol in user function.
136 Syntax error in user function.

137 Too few argunments in user function.
138 Too many argunents in user function.
139 User function area is full.

140 Recursive call in user function.
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User function is undefined.

Stack overflow in user function.

COMWON channel FCTN nust be CONST.

COMWON channel FCTN nust be NSYNC.

System busy. Unabl e to change page when NMEAS.
System busy. Unabl e to change page when STRS.
I neffective page in this setup.

X axis is not assigned.

Y1l axis is not assigned.

ENABLE DELAY nust be <= 32767 xI NI T I NT

For sampling measurements, when stop condition is set to ENABLE,
enable delay must beinitial interval x 32767 or less.

No unit is set to STANDBY ON.

System busy. MEASURI NG (or 4145 USER MODE) .
M N, MAX have different sign in LOG

Can do such operation only for USER VAR
Il egal setup. The name was al ready used.
User variable is used in user function.

If auser variable is used in user functions, the user variable cannot be
deleted.

AUTO Anal ysis is undefined.
TOT SAMP TI ME nust be<=INIT | NT x 32767.

Total sampling time must be initial interval x 32767 or less and
1 x 10 or less.

Measure channel is not assigned.
Unabl e to find approxinmate data.

Il egal graph scal e setup.

The Sweep/Pulse Polarity is not sane.
SYNC can not be set for standby CH.
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165 Set value is too small for range.

For LOG sweep measurement, start and stop value must be equal or
more than setup resolution. For sweep measurement, step value of
VARL1 and VAR2 must be equal or more than setup resol ution.

166 PGU Peak/ Base difference nust be <= 40V
170 Use Sweep/Bias instead of SMJ Pul se.
171 Knob Sweep sets VARL' to CONST.

If you set VAR1' for knob sweep measurement, the VAR1' channel
forces a constant value equal to START value. VAR1' cannot be a
sweep source for Knob Sweep measurement.

172 Cannot do SAMPLI NG when Knob Sweep.

173 | STEP| nust be <= | STOP- START]| .

174 Cannot set CONT AT ANY if PCOW is ON
When you set power compliance, you cannot select CONT AT ANY
secondary softkey.

175 CONST setup nust be <= unit output range.

176 Pul se BASE must be <= unit output range.

177 PGU pul se WDTH nust be >= setup res.
Pulse width of PGUs must be greater than or equal to unit setup
resolution.

178 TRI G OQUT DELAY is too |ong.

Trigger out delay must be 32.7 ms or pulse width you specified,
whichever is shorter.

179 Cannot ENABLE stop if INIT INT < 2 ns.
When initial interval is set to less than 2 ms, you cannot set stop
condition.
180 Il egal setup. Target nodule is not installed.
181 Il egal setup. Invalid comrand.
182 Cannot define nore than 6 User functions.
183 Cannot define nore than 8 data vars in lists.
184 Cannot define nore than 2 display data vars.
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ASCI | format does not allow block transfer.
Bl ock size msmatched with data format.

Y2 axis is not assigned.

Li st nane is not assigned.

The specified name is not |ist nane.
Illegal file type is requested.

System busy. Printing out hard copy.

Unable to set. Another controller is on bus.
Unabl e to specify this nanme here.

PGU Pul se DELAY nust be >= setup res.

PGU pulse delay time must be > setup resolution.

Cal /D ag failed. Cannot use unit.

Conpl i ance too low to force pul se.

Conpl i ance too high to force pul se.

Two VPULSE PGUs must be sane STBY.

Two VPULSE PGQUs nust be sane FCTN

| mproper paraneter for file operation.

An option for the file operation command has been set up incorrectly.
Systemerror. Filer nmenory overfl ow

Filer error. Integer overflow.

Bad vol unme specifier.

Volume label for mass storage isincorrect. Initialization may have been
performed on an incompatible system, or the disk may be defective.

Filer error. File type is wong.
Filer error. ECF found.

Filer error. EOR found.

File error. Illegal DI SK paraneter.

Illegal disk parameter was detected. The mass storage deviceis set up
incorrectly.
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208 Systemerror. Controller not found.

Unable to access the file system. The file system controller cannot be
found. The 4155C/4156C may need service. Contact the nearest
Agilent Technol ogies Sales and Service office.

210 File error. Unable to execute. File open.

Unableto perform the requested file operation. Thefileisalready open.
Close the file and retry the operation.

211 Unable to operate the device. File is open.

Unable to perform the requested file operation on the specified device
because the device has afile open.

212 File error. DISK or DI SK drive nmay be broken.
DISK or DISK drive hardware may bein need of service.
213 Filer error. DI SK record is not found.
214 File error. DI SK record address error.
Unable to find record because the mass storage device has a problem.
215 Filer error. DI SK record data error.
216 File error. DI SK systemerror.
The hardware or the device are causing a problem.
217 File error. Bad volune | abel.

The mass storage has an incorrect volume label. Verify the volume
number is set correctly.

218 Systemerror. No interface found.

The network interface was not found because of awrong select code
setup. Verify the select codeis set correctly.

219 File error. Device tineout.

Time-out occurred on the device.

220 Filer error. Undefined I/O path.
221 Filer error. Perm ssion denied.
222 File error. Too many files open.

Unable to open multiple files at the same time. Close thefilethat is
currently open before opening a second file.
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Unable to PURGE the file or directory.

Unable to purge thefile or the directory, for example, permission
denied.

Filer error. The directory is not enpty.
Filer error. No DISK in the drive.

Filer error. Initialization fail ed.

Filer error. Invalid Dl SK volune |abel.
File error. DI SK volume [abel is undefined.

Volume label is undefined or was not found. Verify the volume number
is set correctly.

Filer error. DISKis not initialized.

Filer error. Checkread error.

Filer error. Bad HFS DI SK

Filer error. DISKis full.

Filer error. Directory is full.

Filer error. File nane is undefined.

Filer error. File name is wrong.

Filer error. The file nane is already used.
Filer error. Bad device type.

Filer error. Unable to use wldcard.

Filer error. Operations failed.

Filer error. The target type is wong.
Filer error. The file is protected.

Filer error. DI SK is protected.
Systemerror. Unable to verify.

Filer error. Unable to copy between LI F/ DCS.
Filer error. Reason Unknown.

HOLD TM nust be>=0 when INIT | NT>=2ns.

VAR1' output value is out of range.
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282 Set INIT INT > 640 us for TH NNED- OUT.
When you perform thinned-out sampling measurements, the initial
interval must be more than 640 ps.

284 Sanpl i ng range nust be <= lldecades.

286 Cannot execute cal/diag after power fail.
Turn on the 4155C/4156C again to perform calibration or diagnostics.

288 MEAS not finished. Inconplete data del eted.
If you press Stop front-panel key before the specified measurement
finishes, incomplete measurement datais deleted.

289 STBY ON ch MODE( MEAS/ STR) nust be sane

290 Cannot use unit after power fail.

292 VARL' paranmeters must be >= output res
Start, stop, and step value of VAR1' channel must be unit output
resolution or more.

293 Cal /D ag aborted (failed on sone units).
Calibration or diagnostics was aborted by receiving *RST command.
So, some units maybe failed.

300 Over voltage is detected.

301 Over Current is detected.

302 Power failure at Main Frane.
Turn on the 4155C/4156C again. You can use filer functions after
selecting OK secondary softkey (except when this error occurs during
power-on test).

303 Power failure at Expander Box.
Turn on the 4155C/4156C again. You can use filer functions after
selecting OK secondary softkey (except when this error occurs during
power-on test).

305 Cannot shutdown Main Frane.

306 Emer gency. Reason unknown.
An emergency occurred on an empty slot. Or an emergency occurred on
an existing dot, but the reason is unspecified.
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Cannot shut down Power Supply.

Turn on the 4155C/4156C again. You can use filer functions after
selecting OK secondary softkey (except when this error occurs during
power-on test).

Unknown energency (SMJC tine out).

Perform 305: HOSTC <--> SMUC I/F test on the SY STEM:
SELF-CALIBRATION/DIAGNOSTICS screen. If thistest fails, the
4155C/4156C may need service. Contact the nearest Agilent
Technologies Sales and Service office.

The SMJ AND PULSE GENERATOR EXPANDER i s not
turned on.

Turn on the expander, then cycle mainframe power.

Unsupported unit detected in Slot ##. Turn off
t he power and renove the unit.

The displayed unit must be changed. Contact the nearest Agilent
Technologies Sales and Service office.

Not enough menory. Cannot display >=200 files.

The 4155C/4156C cannot display more than 199 files on the FILE
CATALOG because of an internal memory limitation. If you create
more than 199 files, move the additional filesto another directory.

Too many |inks.
Thefile has too many links. Remove extralinks or use symbolic links.
File system down or network disconnected.

Unable to access the network directory. The file system was down or
the network was disconnected.

The network address is already used.

A process has already been bound to the address. The current process
must finish before the new process can use the address.

Change dir failed. File is not a directory.
Change directory failed because you specified afile, not a directory.
Unabl e to open file. Deadl ock occurred.

Unable to open the file. Deadlock occurred in the resource where you
tried to open thefile.
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326

327

328

329

330

331

332

334

335

336

Devi ce not present. Unsupported file type.

Device or driver was not found to open the file. Unable to open file
because the file type is not supported.

Interrupted systemcall.

The lpr driver received asignal from the system, that interrupted the
datatransfer from the lpr driver.

I pd time out occurred. Try again ?

A time out occurred when trying to connect to the Ipd server because
the Ipd server did not respond.

I pd print server cannot be recognized.

Unable to recognize the Ipd print server. Verify the address setup or
setup syntax is correct.

| pd server connection failed or was deni ed.

The Ipd server connection failed, or was denied, because the Ipd server
was already connected or the server was blocked.

| pr data transfer failed.

Datatransfer from the | pr server failed because |pr data communication
was disconnected. Verify the network isworking properly and check to
seeif the server is up.

Unable to print out. Not enough device space.

Unable to print out because the device connection failed. Thereis not
enough available space in the buffer for the communication.

| pr failed data transfer. Data size m snmatch.

Unable to print out because the Ipr server failed data transfer. The size
of the data was not the expected size.

I pr Network interface is down. Try again ?

The network interface cannot be found because the network interface
for the lpr server is down.

Unable to print out. Reason unknown.

Network connection failed. The reason for the failure is unknown.
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Cannot set 0.0.0.0 for 4155/4156 | P address.

When avalid host name for the 4155C/4156C network setup is
specified, the IP address of the 4155C/4156C cannot be set to
0.0.0.0.

Cannot set 0(zero) for 4155/4156 User |D.

When avalid host name for the 4155C/4156C network setup is
specified, the User Id of the 4155C/4156C cannot be set to O (zero).

No response from NFS. Try again ?

There is no response from the Network File System (NFS) when trying
to mount a network disk. Verify the network is operating properly and
the file export executed properly.

Host nane nust be <= 15 al phanuneric character.

The 4155C/4156C host name must be 15 or less alphanumeric
characters.

System busy. Cannot execute US/ US42 command.

Unable to move to FLEX command control mode, because the US or
US42 command cannot be executed while system is busy; making
measurement, operating file functions, executing calibration or
diagnostics, printing, emergency, and so on.

Change di splay page. DI SP OFF(0) is not allowed.

Unable to enter the: DI SP OFF ( or 0) command when the
4155C/4156C screen displays System screen group or KNOB SWEEP
screen.

Enter DISP ON(1) to execute this command.

Unable to enter the : PAGE: KSWcommand group,

: PAGE: SCON: KSWcommand, or : DI AG TEST test_no (test_no:
201 to 413) command when the 4155C/4156C screen is set to the
update disable state by the: DI SP OFF (or 0) command.

Unable to transfer data. Name buffer full.
Cannot maintain the buffer required for transferring data.
File operation was interrupted by systemcall.

Thelpr driver received asignal from the system, which interrupted an
open, read, or write operation.
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352

353

354

355

357

358

363

364

365

366

367

Network is down after receiving a reset.

The network is down after receiving areset. Try again after network
recovers.

Network is down. No response from server.

Network is down. There in no response from the server.

Operati on cancel ed.

Operation canceled by user. For example, an abort command was sent.
Cannot create file/dir. Change permni ssion.

Write permission is not set for the directory where you are trying to
create afile or subdirectory.

Unable to go to the dir. Perm ssion denied.

Cannot move to the specified directory. To access the directory, change
the permissions.

Sel ect UPDATE/ ADD to update/add printer setup.

To update or add your new or modified network printer setup, the
UPDATE or ADD secondary softkey must be selected after finishing
theinitial setup.

Duplicate file nanmes exist.

The same file name cannot be used for multiple files.
No such file or directory.

Cannot find the specified file or directory.

Unable to read or wite to directory.

A fileread or write operation cannot be performed in the specified
directory.

Invalid argument. Check comand synt ax.

Specified argument did not work when executing the command. Verify
the command syntax and argument are correct.

Seek operation failed.

Seek for file operation failed, or append write failed to open the
specified file.
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NFS Sof t war e caused connection abort.

Network file system (NFS) was disconnected. Verify the NFS server is
operating correctly.

Connection reset by peer. Renobte di sconnect ed.

Remote connection was terminated. Verify the remote setup and the
executed operation are correct. Verify the local and remote systems are
operating properly.

Unabl e to transfer data. Communi cati on down.
Data cannot be transferred because the communication was shutdown.
NFS Connecti on refused.

Connection to NFS was refused. Verify the refused device was properly
exported.

Connection failed. Socket was not sent.

NFS Connection failed because the socket was not sent.

Too many | evels of synmbolic |inks.
Thefileislinked to itself, or the linked file is linked back to the file.
Cross-device |ink.

Unable to hard link different physical file systems. Hard link must be
done to same file system.

Unabl e to use this protocol.

Unable to use this protocol on the network.

This protocol is not supported.

This protocol is not supported on the network.

This type of protocol is not supported.
Thistype of protocol is not supported on the network.
NFS too many references, can't splice.
System busy. Saving/getting text files.

The 4155C/4156C cannot be interrupted by other operations. For
example, files cannot be saved or retrieved while making
measurements.
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387 Unabl e to access file. The file is | ocked.
Unable to write to thisfile. Thefileislocked by another
process.

388 No such device or address.

The 4155C/4156C cannot find the specified network device or
address. Verify the correct device file exists, the select
code/major number/minor number are correct, and that the
deviceis correctly connected (high speed or low speed port).

389 System busy. File operation is in progress.

File operation isin progress. During afile operation, the
4155C/4156C cannot perform other operations, such as making
measurements, changing setup fields, printing and so forth.

391 Net wor k printer connection tine out.

A time out occurred when connecting the network printer to the
print server or NFS server.

392 Network File System server is down.

Server for the Network File System is down. Contact your
network system administrator.

393 Communi cation to desired server fail ed.
Communication to desired server failed.
394 System busy. Munting device.

When mounting a device, the 4155C/4156C cannot be
interrupted by another operation, such as making a

measurement.
400 System bug. Undefined net hod.
401 System bug. Invalid parameter.
402 System bug. Inconsi stency.
410 Unabl e to display. Nunber nust be <10001.

Unableto display the measurement results because the data size
of the result istoo large. The number of the measurement
results must be |ess than 10001.

411 Connection failed. Set Destination
addr ess.

Network connection to destination failed. Verify the destination
addressis set correctly.

412 Address family not supported.

Spefified address family is not supported for the currently used
socket.
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SUBNET MASK nust be n.n.n.n (n:nuneric val ue).

Aninvalid character was set to SUBNET MASK. Theformat isn.n.n.n,
astring of up to 15 characters, where n is 3-digit maximum numeric
value.

GATEWAY nust be n.n.n.n (n:nuneric val ue).

Aninvalid character was set to GATEWAY. The format isn.n.n.n, a
string of up to 15 characters, where n is 3-digit maximum numeric
value.

GPI B busy. Cannot control E5250A

Cannot control the ES250A because the GPIB is busy. Try again when
the GPIB isready.

Ti meout occurred to control E5250A.

Cannot find the E5250A at the specified GPIB address. Turn the
E5250A on, and set the E5250A control mode to ON again. Confirm
the cable connection and GPIB address setting are correct, and then try

again.
4155/ 4156 must be system controller.

Set the 4155C/4156C to SY STEM CONTROLLER to use the built-in
E5250A control function. If an external computer controls the

4155C/4156C, passthe active controller capability to the 4155C/4156C
to use this function.

E5250A control was rejected.

E5250A control command was rejected due to a GPIB error, an
interrupt, or an incorrect address setting. Confirm the cable connection
and GPIB address setting are correct, and then try again.

| mproper response from E5250A.

An improper response was returned from the E5250A. Turn the
instrument off and on, and then try again. The E5250A could be
defective.

Invalid command or paraneter for E5250A

An invalid command was sent to the E5250A. Turn the instruments off
and on, and then try again. The E5250A or 4155C/4156C could be
defective.

Agilent 4155C/4156C If You Have a Problem, Edition 5 3-27



If Errors Occur
If Errors Occur when You Operate the 4155C/4156C

423 E5252A nust be in E5250A slot 1.

Install the E5252A matrix card into slot 1 of the E5250A. The E5252A
must be installed in the E5250A slots continuously, starting with slot
number 1.

424 Apply or cancel the setup change.

Before closing the E5250A CONNECTION SETUP screen, select the
APPLY SETUP, APPLY OPEN ALL, or CANCEL SETUP CHANGE
softkey.

425 E5250A control nopde nust be ON

To enable the built-in E5250A control function, the E5250A control
mode must be ON. This makes it possible to display the E5250A
connection setup screen, to control the E5250A, and to access the
matrix setup datafile (MAT).

426 Too many rel ays cl osed. Max 200.

E5250A connection setup error. Too many physical relays have been
closed. To close new relays, must open some relays. Maximum 200
relays can be closed.

428 VARL channel nust be V nbde in QSCV neasurenent.

The VAR channel must be set to the voltage source when making a
quasi-static CV measurement. Set the VAR channel modeto V.

429 Knob sweep is not allowed in QSCV neasurenent.
The knob sweep function is not available during the quasi-static CV
measurement.

430 Integration tine too short for QSCV zero cancel .

The integration time specified is too short to execute the zero offset
cancel during the quasi-static CV measurement. Set alonger value.

431 O fset value too large for QSCV zero cancel.

The measurement unit measured a leakage current greater than 70 % of
the measurement range of the QSCV zero offset measurement. Use the
next greater measurement range.

432 Duplicate responses from NFS server.

The 4155C/4156C cannot mount the specified network file system
because of the incorrect response from the NFS server. Export another
file system on the server, and try to mount it.
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If a Measurement Data Statusis Displayed

If measurement or stress force cannot be performed correctly, the measurement data
statusis displayed at the bottom of the GRAPHICS, LIST, KNOB SWEEP, or
STRESS FORCE screen. The status indicates hardware and calculation errors.

The status format depends on the displayed screen as follows:

GRAPH/LIST: GRAPHICS and KNOB SWEEP screen

Statusis displayed in following format:
STATUS: ABABAB( AAAAAAAAC)

e ABABABisfor X, Y1, and Y2 axisrespectively. No Y2 for KNOB SWEEP.

« AAAAAAAACIsfor SMU1lto SMU6, VMU1, VMUZ2, and PGU1/2
respectively.

For non-measurement channels, is displayed.

Where, A, B, and C mean as follows:

A hardware status error. If multiple errors occur, numbers are added and
displayed as a hexadecimal number.
» 1:AD converter overflow.
e 2:Oscillation
* 4 Other channel reached compliance limit.
e 8: Thischannel reached compliance limit.

For QSCV measurement, 8 will be set if the integration time for the
capacitance measurement is too short. Then set longer value, or use
higher measurement range.

B dataerror. If multiple errors occur, numbers are added and displayed as
a hexadecimal number.
» 1: stack register overflow
e 2:caculation error
* 4:only one datafor delta measurement. At least 2 data needed.
C PGU status

» 1:PGU average output current exceeds 100 mA.
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GRAPH/LIST: LIST screen

Status on GRAPH/LIST: LIST screen is displayed in following format:
STATUS: ABABABABABABABAB( AAAAAAAAC)

- ABABABABABABAB AB isfor theup to 8 LIST variables that can be set up.

« AAAAAAAACIisfor SMUlto SMU6, VMU1L, VMUZ2, and PGU1/2
respectively.

For non-measurement channels, isdisplayed.

Where, A, B, and C mean asfollows:

A hardware status error. If multiple errors occur, numbers are added and
displayed as a hexadecimal number.

* 1:AD converter overflow.

* 2:Oscillation

* 4 Other channel reached compliance limit.
e 8: Thischannel reached compliance limit.

For QSCV measurement, 8 will be set if the integration time for the
capacitance measurement is too short. Then set longer value, or use
higher measurement range.

B data error. If multiple errors occur, numbers are added and displayed as
a hexadecimal number.

» 1. stack register overflow

e 2:caculation error

* 4:only onedatafor delta measurement. At least 2 data needed.
C PGU status

* 1:PGU average output current exceeds 100 mA.
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STRESS: STRESS FORCE screen
Status on STRESS: STRESS FORCE screen is displayed in following format:
STATUS: AC

Where, A and C mean as follows:

A hardware status error. If multiple errors occur, numbers are added and
displayed as a hexadecimal number.

* 2:Oscillation.

» C: Some channel has reached compliance limit.

» E: Oscillation and some channel has reached compliance limit.
C PGU status

* 1:PGU average current exceeds 100 mA.
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