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Introduction

HP 4155A/4156A is an electronic instrument for measuring and analyzing the
characteristics of semiconductor devices. This one instrument allows you to
perform both measurement and analysis of measurement resulis.

highly accurate measurements. :

HP 4155A/4156A has four highly accurate source/monitor units (SMUs), two
voltage source units (VSUs), and two voltage measurement units (VMUs).
The HP 4156A is designed for Kelvin connections and has high-resciution
SMUs (HRSMUs), so HP 4156A is especially suited for low resistance and low
current measurements. You can measure voltage values with a resolution of
0.2 xV by using the differential measurement mode of VMUs.

reliability testing.
HP 4155A/4156A can perform stress testing. That is, can force a specified dc
voitage or current for the specified duration.

Also, you can force ac stress by using pulse generator units (PGUs), which are
installed in HP 41501A SMU/Pulse Generator Expander. The HP 415014 is
attached to HP 4155A or HP 4156A, and can be equipped with a ground unit
(GNDU), high power SMU (HPSMU), two medium power SMUs (MPSMUs}, or
two PGUs.

data storing and printing.

HP 4155A/4156A can print and store, in addition to performing measurement
and analysis. You can store measurement setup information, measurement
data, and instrument setting information on a 3.5-inch diskette inserted into
the disk drive of HP 4155A/4156A. And you can print the setting information
and measurement results on a plotter or printer that is connected to

HP 4155A/4150A.

remote control.

HP 4155A/4156A can be controlted by an external controller via HP-IB by
using remote control coramands. These commands are based on Standard
Commands for Programmable Instruments (SCPI), so you can easily develop
measuremant programs.

HP 4155A/4156A has internal HP Instrument BASIC, so you can develop and
execute measurement programs by using the HP 4155A/4156A only, without
using an external controller. :




In This Manual

This manual gives step-by-step instructions for performing common HP
4165A/4156A tasks, and consists of the following chapters:

NOTE

If you have never used the HP 4155A/4158A or HP 4145A/B, read the HP 410BA/MA1R8A Juick Start
Guide first before reading this manual, The Ouick Start Guide gives you an overview of the product
and @ brief introdugtisn, which is a good first step for beginners.

Introducing the HP 4155A/4156A

This chapter is an overview of the HP 4155A/4156A,
Installation

This chapter describes how to install HP 4155A/4156A, accessories, and
peripherals.
Making a Measurement

This chapter describes device connections, making a sweep measurement,
¥nob sweep measurement, and sampling measurement, and forcing stress.
Analyzing Measurement Results

This chapter describes how to analyze measurement results manually and
automatically.
Filer and Hardcopy

This chapter describes how tc print or plot out measurerment results or
nmeasurermnent setups.
i You Have a Problem

This chapter provides problem-solving information that you may encounter,

e Manual Changes Depending on ROM Version
s Index

vi



Other Manuals.
Also the following manuals about HP 4155A/4156A are available:

¢ User's Dictionary Reference

This manual is a dictionary reference for all parts and functions of the HP
4155A/4156A, and consists of the following chapters:

o Measurement Units

o Measurement Mode

o Measurement Functions

2 Page Organization

t1 Print/Piot Function

0 Data Variable and Analysis Function
o Softkey Maps and External Keyboard
r1 Specifications

o Accessories and Options

= Manual Changes Depending on ROM Version
o Index

s Programmer’s Guide

This manual provides information about controlling the HP 4155A/4156A
by remote command via HP-IB interface and HP Instrument BASIC, and
consists of the following chapters:

o Using HP Instrument BASIC

i1 Reference: HP Instrument BASIC

o Getting Started on Programming the HP 4155A/4156A

o HP 4155A/4156A SCPI Programming

o Running HP 4145A/B Program Directly on HP 4155A/4156A
o Samaple Application Programs

o Manual Chages Depending on ROM Version

e« HP-IB Command Reference

This manual is a complete reference of HP-IB commands, and consists of
the following chapters:

t1 SCPI Commands

o HP 4145B Syntax Commands

o Manual Changes Depending on ROM Version
o Index

e Quick Start Guide




This manual is mainly for beginners and provides brief instructions about
using HP 4155A/4156A.
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Text Conventions.
The following text conventions are used in this manual:

Front-panei ke Represents a key physically located on BP 4155A/4156A
or external keyboard.

Represents a softkey that appears on screen of
EP 4155A/41b6A.

Screen Text Represents text that appears on screen of
HP 4155A/4156A.

Ttalic Refers to a retated document, or is used for emphasis.
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Introducing the HP
4155A/4156A




Introducing the HP 41556A/4156A

The HP 4155A semiconductor parameter analyzer and HP 4156A precision
sermiconductor parameter analyzer are made for use in semiconductor
laboratories and factories. The HP 41556A/4156A can measure device
characteristics. The HP 4155A/4156A can do the following:

e Perform measurements.

¢ Oraph the device characteristics.

e Hixtract device parameters.

e Perform go, no-go evaluation.

e Perform reliability (stress test) evaluation.

The HP 4155A/4156A is easy to operate and can perform automatic graphical
analysis like the HP 41458, in addifion, the HY 4155A/4156A is also easy to
use in a system, which expands areas of application to quality assurance and .
in-line monitoring.

In this chapter.
This chapter provides a view of front and rear panels of the HP 4155A/4156A
and its accessories, angd briefly describes the HP 4155A/4156A functions.

1-2



Overview of HP 4155A/4156A

HP 4 HESAIA 1562

/

/
4
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- HE 45501 > o
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\_L i et

— 1

HP 164408,
Setaclars

HP 4155A/4156A is a box type electronic measurement instrument with CRT
display, flexible disk drive, operation keys, and interface connectors.

You can connect a keyboard (HP C1405B) to the HP 4155A/4156A. So, you
can operate this instrument by using a keyboard or the front-panel keys.

HP 16442A is the test fixture for HP 4155A/4156A. You can mount your DUT
on the HP 16442A, and measure the device characteristics.

HP 41501A SMU and pulse generator expander contains PGUs and additional
SMUs. HP 415014 is attached to and controlled by HP 4155A/4156A.

HP 16441A R-Box containg accurate 10 k2, 100 kQ, and 1 M resistors, and
connection of these resistors is controiled by the HP 4155A/4156A. The HP
16441A is used to measure negative resistance and to prevent DUT damage
when performing breakdown measurements.

HP 16440A SMU/pulse generator selector contains two switching circuits
to connect the DUT to either an SMU or PGU. You can attach another HP
16440A to add two more switching circuits,

1-3



introduging the HP 4155A/4165A
Overview of HP 4105A/4166A

Configuration of HP 4155A/4156A and HP 41501A

HP 4155A, HP 415664, and HP 41501A are frames that contain the
measurement units. The measurement units are installed before the product
is shipped from factory. User cannot reconfigure the installed units.

» HP 4155A configuration:

o four medium power source monitor units (MPSMUs).
m two voltage source units (VSUs),
o two voltage monitor units (VMUs).

o HP 4156A configuration:

o four kigh resolation source monitor units (HRSMUs).
o two voltage source units (VSUs).
D two voltage monitor units (VMUs).

HP 4156A .has higher measurement resolution. For details about
measurement range and resclution, refer to “Measurement Units” in HFP
4158AA4 1564 User's Dictionary Reference.

o HP 41501A configuration:

HP 41501A is attached to the HP 4155A/4156A at your site. See Chapter 2
on how to install the HP 41501A.

The HP 41501A contains a ground unit (GNDU). In addition, you specify an
option number according to desired units as follows:

- Table 1-1. Configaration of HP 415014

HP 41501A Option . ..
Unit 402 410 412 429 422
One GNCU . . . ®
Twe PGUs ° ®
Two MPSMUs ]
One HPSMUY N N

1 HPSMLE high power source monitor unit

1-4



Intraducing the HP 4155A/4156A
Overview of HP 4156A/4156A

Front View of HP 4155A/4156A

i

000000

Figure 1-1, Front View of HP 4155A/4156A

LINE switch.
Use the LINE switch to turn analyzer on and off.

Flexible disk drive (FDD).
Use 3.5 inch diskette to load or store the analyzer settings and measurement
data. :

Keyboard connector.

You can use an [BM PC/AT compatible keyboard (HP C1405B) to operate
the HP 4155A/4156A. See “Softkey Maps and External Keyboard” in AP
4155441564 User’s Dictionary Reference.




Introducing the HP 41B5A/4156A
Overview of HP 4155A/4156A

PAGE CONTROL key group.
Page Control keys are used to change the pages.

Moves to CHANNELS page group. You define channeis, user
functions, and user variables.

Moves to MEASURE page group. You set the oufput parameters,
measurernent parameters, and so on.

Moves to DISPLAY page group. You set the result display
format, auto analysis definitions, and so on.

Moves to GRAPH/LIST page group. This softkey toggles between
GRAPH ang LIST pages. ‘

Moves to STRESS page group. You define the stress channels,
set the stress parameters, and monitor the stress forcing.

Moves to SYSTEM page group. You operate on diskette files,

set up plotting and printing environment, define colors of the
display, and so on.

MARKER/CURSOR key group.
Rotary knob and arrow keys of the Marker/Cursor key group are used to
move the marker and cursor.

Rotary knob Moves the marker, or increases or decreases setup value.

(&) (=),  Moves field pointer or cursor.

@ and @

Moves the marker or cursor faster. When you rotate the rotary

knob or press the arrow keys with holding key down, the
marker or cursor moves faster.

1-6



Introducing the HP 4155A/4158A
Overview of HP 41565A/41564

MEASUREMENT key group.
Measurement keys control the measurement, stress, and integration time.

Executes the measurement once, then returns to the idle state
(or standby state if standby is enabled for the channel) after the
measurement is finished. Measurement data is updated, so data
of previcus measurement is lost. Pressing the green key, then
key starts knob sweep measurement.

Starts and repeats the measurement continuously. Measurerment
data is updated, so data of previous measurement is lost. To
stop the measurement, press key.

(Append} Fxecutes the measurement once, then returns to idle state
(or standby state if standby is enabled for the channel) after
measurement is finished. Measurement data is appended to data
of previous measurement,

Stops the measurement or stress. Standby enabled channels
return to standby state, and other channels return to idle state.

Toggles between the standby enabled (Standby indicator is lit)
and disabled states. If Standby indicator is lit, then STBY ON
channels change to standby state (instead of idle state) when
measurement or stress finishes. key has no affect on
standby state.

Forces the specified stress. The guide around this key prevents
you from accidently pressing the key.

{Short), Sets the integration time to SHORT, MEDIUM, or LONG,

(Medium), respectively.

and

MEASUREMENT indicator.

This indicator lights when HP 4155A/41564 is in the measurement state.

HIGH VOLTAGE indicator.
This indicator lights when a unit forces more than 40 V.

Standby indicator.

This indicator lights when the HP 4155A/4156A is standby enabled, which
means that the channels that are standby enabled (STBY ON) will return to
the standby state after the measurement is finished.
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Introdusing the HP 4150A/4156A

Overview of HP 4155A/41564

IBASIC key group.

IBASIC keys control the IBASIC program execution.

Starts the [BASIC program that is in memory. The indicator is
on during program execution.

Pauses the IBASIC program execution.

Toggles between the IBASIC screen and measurement screen.

Run indicator.
When an IBASIC program is running, this indicator lights.

ENTRY key group.
You enter or modify data such as output values, cominents, and variable
names.

Character keys Are used to enter alphanumeric and special characters,
After you enter desired characters into the data entry

field, press this key. The characters are entered at the
field pointer location.

Also, you can use the green key to calculate the value of
the data entry field. For example, if you press (4) (*) (&)
greenkey (Enter), the result (24) appears.

Blue key Changes entry mode to blue-key shift mode, and lghts
the indicator. In this mode, you can enter the blue
characters that are printed above the keys. Pressing blue
key again changes to normal mode. Indicator turns off.

Green key Changes entry mode to green-key shift mode. This mode
is effective for the next pressed key, then changes back to
normal mode,

Edit keys Are used to edit the characters in the data entry field.

User File keys Are used to operate quickly on a diskette file. Pressing
moves into the filer's SAVE function, and pressing
moves into the filer’s GET function.

key.
Pressing displays the help pages.

Key.
Pressing prints the setup information and measurement results to

your plotter, printer, or diskette file. If you press green key and (Plot/Print),
the screen image is dumped to plotter, printer, or diskette file.
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Introducing the HP 4155A/4156A
Overview of HP 41558/4156A

Rear View of HP 4155A/4156A
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Figure 1-2. Rear View of HP 4155441 EEA
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Introducing the HP 4155A/4158A
Overview of HF 4155A/4156A

Toe R-Box terminal.
“To R-Box™ terminal is a 10-pin connector. To use R-Box, connect this
terminal to control terminal of HP 16441A R-Box.

VSU terminals.
VSU output terminals are BNC connectors. To use VSUs, connect these
terrninals to VSU terminals of HP 16442A or connector plate.

VMU terminals.
VMU input terminals are BNC connectors. To use VMUs, connect these
terminals to VMU terminals of HP 16442A or connector plate,

A Circuit Common (Qy) and Frame ground ( ,-}-7) terminals.

For floating measurement, remove the shorting bar (HP part number
5000-4206).

WARNING Do not float the Circuit Common terminal at voltages greater than 442 V
referenced to frame ground. Failure to heed this warning may result in
damage to HP 4155A/4156A.

Serial number,
You need this serial number when using the telephone assistance program
(HP HelpLine).
Voitage selector.
Voltage selector must be in proper position. Line voltage and position are:
Line Veltage Positisn
80—132 Vac left
158264 Vag right
& Fuse,.
Use the following fuse:
Line Fuse type HP part number
1000120 Vac  UL/CSA T 8A, 250 Vac 2110-0383
220/240 Yac  ULCSA T 4A, 7250 Vao 2110-0014

LINE input receptacle.
AC power cable is connected to this receptacle.

1-10
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WARNING

Intzodusing the HP 415BA/4156A
Overview of HP 4155A/4156A

SMU terminals.

HP 4155A has four triaxial connecsors. HP 4156A has eight friaxial
connectors, and vou can use Kelvin connections. When you use HP 16442A
test fixture and Kelvin connections, up tp 3 SMUs can be connected to HP
16442A test fixture,

To Expander Box Interface.
When you use HP 41501A, you insert the board for HP 41501A into this
interface.

Zero Check terminal.
Ground reference point of the HP 415DA/4106A.

Ext Trig terminals.
Two BNC connectors: one for trigger inpuf, and one for trigger output.

Intlk terminal.

Used in conjunction with interlock function of HP 4155A/4156A. If the Intlk
terminal is open, maxiraurm SMU output is limited to 440 V. Be sure to
connect this terminal to HP 16442A test fixture or connector plate before
performing measurement. If you use connector plate, you must install
interlock circuit. For details on how to install the interlock circuit, see “To
Connect Interlock Terminal” in Chapter 2.

Dangerous voltage of up to the maximum voltage of SMUs may be present
at force, guard, and sense terminals if the interlock terminal is shorted.
Serial Interface connector.

9.pin female connector for RS-232-C serial communication.

HP-1B connector.
Use HP 10833A/8/C/D HP-IB cable.




Intraducing the HP 4156A/47564
Overview of HP 4155A/4156A

Front and Rear View of HP 41501A

2100

Figure 1.3. Front and Rear View of HP 415014

LINE switch.

Use the LINE switch to turn HP 41801A on and off. You must turn on the HP
41501A before turning on the HP 4155A/4156A.
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Introducing the HP 4150A/4156A
Qverview of HP 4156A/4186A

Fuse.
Use the following fuse:

Line Fuse type HP part numhber
1001120 Vac  ULCSA T BA, 250 Vac 21100383
2201240 Vac  UEJCSA T 4A, 250 Vee 21160014

Voltage Selector.
Voltage selector must be in proper position. Line voltage and position are:

Line Voltage Position

90137 Vac left
198764 Vac right

LINE input receptacle.
AC power cable is connected to this receptacle.

Serial number.
The HP 41501A has its own serial number, You need this serial number
when using the telephone assistance program (HP Helpline).

GNDU connector,
The GNDU connector is a triazial connector: inner conductor is sense, middle
conductor is force, and outer conductor is circuit cormon.
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Intraducing the HP 4155A/4166A
Overview of HP 4155A/4156A

Optian 402 HP 41501 A Option 402 has two PGUs.

Figure 1-4, Rear View of HP 41501A Dption 402

PGU output terminals,
BNC connectors. Inner conductor is force and outer conductor is circuit
COIINON,

Ext Pulse Generator Trig Out terminal,

Trigger pulses synchronized with PGU pulses are output. This trigger is
used to synchronize the PGU pulse outputs with external puise generators.
You cannot change the parameters of this trigger. For details about PGU
trigger, see “Measurement Functions” in HP 41554441564 User’s Dictionary
Feference.

To SMU/Pulse Generator Selector Interface. _
D-SUB 15-pin connector is used to control the HP 16440A SMU/pulse
generator selector.




Intraducing the HP 4155A/4156A
Overview of HP 4155A/4158A

Dption 410 HP 41501A Option 410 has one HPSMU.

mags

i

[P
Figure 1-5. Rear View of HF 415014 Optien 410

HPSMU terminals.
There are two triaxial connectors for Kelvin connections: one is for force and

the other is for sense.
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Introdusing the HP 47155A/4156A
Overview of HP 4155A/4156A

Option 417 HP 41501A Option 412 has one HPSMU and two PGUs.

Figure 1-8. Rear View of HP 418014 Option 412

HPSMU terminals.
There are two triaxiai connectors for Kelvin connections: one is for force and
the other is for sense.

PGU output terminals.
BNC connectors. Inner conductor is force and outer conductor is circuit
COmImon.

Ext Pulse Generator Trig Out terminal.

Trigger pulses synchronized with PGU pulses are outpul. This trigger is
used to synchronize the PGU pulse cutputs with external pulse generators.
You cannot change the parameters of this trigger. For details about PGU
trigger, see “Measurement Functions” in HP 4155A/4156A User’s Dictionary
Reference.

To SMU/Pulse Generator Selector Interface,
D-SUB 15-pin connector is used to control the HP 16440A SMU/pulse
generator selector.
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intreducing the HP 41EBA/A15BA
Overview of HP 4155A/4156A

Option 420 HP 41501A Option 420 has two MPSMUs.

Figure 1-7. Rear View of HP 41501A Option 420

MPSMU terminals.
Two MPSMUs are installed and each MPSMU has a triaxial connector. But
these connectors are not designed for Kelvin connections.

1-17




Introduging the HP 4155A/4156A
Owverview of HP 4155A/4156A

Option 422 HP 41501A Option 422 has two MPSMUs and two PGUs.

Figure 1-8. Rear View of HP 415014 Gption 422
MPSMU terminals.

Two MPSMUs are installed and each MPSMU has a triaxial connector. These
connectors are not, designed for Kelvin connections.

PGU output terminals,
BNC connectors. Inner conductor is force and outer conductor is circuit
COMUTION.

Ext Pulse Generator Trig Outf terminal.

Trigger pulses synchronized with the PGU pulses are output. This trigger is
used to synchronize the PGU pulse outputs with external pulse generators,
You cannot change the parameters of this trigger. For details about PGU
trigger, see “Measurement Functions” in HP 4155A/4156A User’'s Dictionary
Reference.

To SMU/Pulse Generator Selector Interface,
D-SUB 15-pin connector is used to control the HP 164404 SMU/pulse
generator selector.
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An Overview of Functions

HP 4155A/4156A has the following useful functions.

s Operation and control

Measurements and results display

Graphical analysis

Data storage

Plotting and printing
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Introducing the HP 4155A/41584
An Overview of Functicns

Operation and Control

You operate HP 415bA/41b6A from the front-panel keys. Also, you can attach
a keyboard (HP C1405B) to HP 4155A/4156A, and ¢perate it from keyboard.
See “Softkey Map and External Keyboard” in HP 4155A/4156A User’s
Dictionary Reference,

SSTRND08 BAL I20mmWedGmmit

HP 4155A/4156A is operated by a “form fli-in” method. That is, the
user-interface consists of setup and results pages, and you fill in fields

on appropriate pages to select a measurement mode, set measurement
parameters and conditions, set resulis display mode, and so on. After you
execute the measurement, measurement results are displayed on result pages.

When you operate from the front panel, the basic page flow is as follows;

1. channel definition
2. source setup

3. display setup

4. results display

Also, HP 4155A/4156A can be controlled via HP-IB by external controller,
such as an HP 9000 computer. To control HP 41565A/4156A, you create a
control (measurement) program by using a programming language such as HP
BASIC. The measurement program uses remote control commands of the HP
4155A/4156A. These are easy-to-understand commands based on Standard
Commands for Programmable Instruments (SCPI).
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Introducing the HP 4155A/4156A
An Gverview of Functions
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The HP 4155A/4156A has a built-in HP Instrument BASIC (IBASIC)
environment. You can create a measurement program using [BASIC to control
the HP 4155A/4156A instead of using an external controller. This eliminates
the need for an external controller, so required working space is reduced.
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When you develop measurement programs using the built-in HP Instrument
BASIC environment of the HP 4155A/4156A, you use the HP 4155A/66A
remote commands. See the HP 4156A/4156A Programmer’s Guide and HP-IB
Command Reference.
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introducing the HF 415BA/4156A
An Overview of Functions

Measurements and Results Display

You set up the fields on the setup pages of HP 4155A/4156A, then perform
the measurement, After measurement, you can display the measurement
results on the GRAPHICS or LIST page.

Measurement.

The HP 4155A/4156A can perform two types of measurements: sweep
measurement and sampling measurement. These two types of measurements
cannot be executed at the same time.

s Sweep measurement

For sweep measurements, an SMU or a VSU can become a primary sweep
source, secendary sweep source, synchronous sweep source, or constant
source.

For exarnple, you can perform sweep measurements to get an Ic-Vee curve
of & bipolar transistor as in the following example:

{mA}
e 20 UA

ic
P 15 uA
ic

Voe

\ - 1 P
® gé 5 uA
v _

\7 o=0

UGDOO7 Do 5 v
Vce

In the example above, a primary source (Vee) and a secondary source
(Ib) are defined. After primary sweep source finishes each sweep, the
secondary sweep source outputs the next value.
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Introducing the HP 4150A/4156A
An Overview of Funstions

s Sampling measurements

For sampling measurements, the source units output constant values, and
measurements are executed by each unit at the specified intervals.

For example, you can get an integration curve of an RC integrator by
sarapling measurement as follows:

5:02 @

i lo /
Vot:_ @,o ’
! J

UEDOW0E KommREOmmE TE M E

(s}

In the example above, measurernents by the monitor unit start when the
source unit outputs the specified value.
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Introducing the HP 4156A/7156A
An Bverview of Functions

Setup pages.

You set the measurement mode, parameters, and conditions by filling in the
blank fields on the appropriate pages. You can enter variable names for the
output and measurement values, and you can define more complex variables
called user functions. For example, you can specify a variable name for the
forward current, such as “If”, and refer to this variable on other pages
instead of the unit name.

Results display.

You can display measurement results on the screen in graphics or list style.
When measurement starts, the results page appears according to the display
setting information that you set. Of course, the HP 4155A/4156A plots or
displays the results as the measurement progresses. You can also modify
the measurement parameters and conditions on the results page without
returning to the setup page.

Knob sweep.

For knob sweep measurement, you can vary the sweep range by rotating
the rotary knob. The knob sweep function is useful when yvou need to
quickly make a rough measurement of your DUT characteristics. You only
need to define the channel assignments, then you can start the knob sweep
measurement. You can also change parameters and conditions by using
secondary softkeys on the knob sweep page, and you can easily copy these
changes so that they will be used in the normal sweep mode.

Stress.

HP 415bA/4156A can force stress to your DUT for a specified duration. You
can set the stress force parameters and channels independently from the
measurement channels. And the stress duration is conirolled accurately.
You can force de stress, and also ac stress because the HP 41501A can be
equipped with pulse generators. You can perform reliability evaluations by
repeating the stress-measurement cycle.
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Intradusing the HP 4155A/4156A

An Overview of Functions

Graphical Analysis

You can analyze the measurement results graphicaily by using a marker and
two lines. The marker can move on the measurement curve only, so you can

read the measurement values by reading the marker coordinates. You can
draw up to two lines on plotting area by following methods:

Normal line:
Gradient line:
gradient.
Tangent line:
curve,
Regression line:

through two points that are specified by cursors.
through one point specified by cursor with specified

tangent to point specified by marker on measurement

regression line for area specified by two cursors.

X/Y intercept values and gradient of each line are automatically displayed, so
you carl get values such as threshold voltage (Vth} and Early voltage (Va).

Also, you can setup the auto-analysis page to position marker and lines at
desired location automatically after measurement finishes. For example, you

can automatically find threshold voltage (Vth) as follows:

L. Vg versus v/Id curve, and Vg versus ﬁ%x/ﬁ curve are drawn.

2. Maximum ﬁ‘}g\/[d is found, and marker is moved to corresponding point

on /Id curve,

o

1A}

Vid

Tangent is drawn to marker on v/Td curve.
. X intercept value of this tangent is Vth,

ta)
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Introducing the HP 4155A/£156A
An Overview of Functions

Data Storage

The HP 4155A/4156A can store data on a 3.5-inch diskette. You can

store the measurement setup information, measurement data, and HP
4155A/4156A system setup information on the diskette. You can also easily
save measurement resuit data in MS-DOS® ASCIH format to vour diskette
by using print/plot function. (For details, see “To Store Result Data in

~ Spreadsheet Format” in Chapter 5.)

Also, you can load information from the digkette to the HP 4155A/4156A,
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The allowable disk formats are MS-DOS® and HP LIF. The MS-DOS® format
is the most popular disk format, which allows you to use the diskette in many
types of computers.

The HP 4155A/4156A is upwardly compatible with the HP 41458, so you can
load setting information that was created by the HP 4145B.

You can alsc use internal memory for temporary data storage. You can save
up to four files in internal memory. You can quickly move information
between the internal memory and HP 4155A/4156A working memory.

1-26
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Plotting and Printing

You can print setup data, measurement results, and screen images on a

plotter or printer that is connected to the HP 41565A/4156A. Setup data and
list results are printed as a list report, and the graphics results page is plotted
as a graphics report. You car also plot or print the screen image.

UGTXHDYT, B0mmWraOmmi-f

You can connect your plotter or printer to the HP 4155A/4156A via serial
interface or HP-IB interface. See Chapter 2 for information about installing
your plotter or printer.

Also, you can store setup data, measurement results, and screen images on
diskette files. The stored data files can be read by other computers,

So you can create reports that include measurement curves or data by using
spreadsheet software such as Lotus® 1-2-3® or by using desktop publishing
software such as PageMaker™ . For details about saving data in MS-DOS®
ASCH format, refer to “To Store Result Data in Spreadsheet Format” in
Chapter 5.
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WARNING

Installation

This chapter describes requirements to install HP 4155A/4156A and the tasks
for installation, and is organized into the folowing four sections:

¢ Requirements
Setting up HP 4155A/4156A
installing Accessories

»

installing Peripherals

VAN

The HI 4155A/4156A can force dangerous voltages (200 V for HPSMU,
and 100 V for HRSMU and MPSMU) at the force, guard, and sense
terminals. To prevent electric shock hazard, the following safety
precautions must be observed during the use of the HP 4155A/4156A.,

» Use a three-conductor ac power cable to connect cabinet (if used) and
HP 4155A/4156A to an electric ground (safety ground).

¢ If you do not use [iP 16442A Test Fixture, make sure to connect the
INTLK terminal to a switch that turns off when the shielding box aceess
door is opened.

» Confirm periodically that INTLK function works normally.

» Before touching the connections of the force, guard, and sense
terminals, turn the HP 41565A/4156A off and discharge any capacitors
whenever possible. If you do not turn the HP 4155A/4156A off,
complete all of the following items, regardless of any HP 4155A/4156A
settings.

o Set the SMU output switches to off.

m Confirm that HIGH VOLTAGE indicator is not lit.

o Open the shielding box access door (open the INTLK terminal).

rr Discharge any capacitors if the capacitance is connected to an SMU.

s Warn workers around the HP 4155A/4156A about dangerous conditions.
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Requirements

This section describes the following requirements
o Power requirements

e Power cable

s Ventilation requirements

o Operating environment
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instailatien
Requirements

Power Requirements

Before applying ac line power to the HP 4155A/4156A or HP 41501A, ensure

CAUTION that the correct line fuse is installed in the fuse holder and the correct power
cable is used.
Line Voltage Fuse
Line Fuse Type HP Part Humber
108/120 Vac UL/CSA T 84, 250 Vac 2110-0383
220/240 Vac UL/CSA T 44, 750 Vac 21100014
CAUTION Use only replacemnent fuses of the correct current rating and of the specified

type. Do not use repaired fuses, angd do not short circuit the fuse holder.

The HP 4155A/4156A can operate from any single-phase ac power source
suppiying 100 - 120 V or 220 - 24C V in the frequency range from 50 to 60
Hz. The maximun power consumption is 660 VA for HP 4155A/4156A, and
450 VA for HP 41501A. For details, see “Specifications” i HP 4155441564
User’s Dictionary Keference.

The line voltage selector switch is set at the factory for your area. But, you
had better check the voltage selector setting before applying ac line power
to the HP 4155A/4156A or HP 41501A. The line voltage selector switch is
located on the rear panel of the HP 4150A/4156A and HP 41501A.

Line Voltage Selector setting

Line Voltage Position
90-132 Vae lsft
198-284 Vac right
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Requirements

Power Cable

In accordance with international safety standards, this instrument is equipped
with a three-wire power cable. When connected to an appropriate ac power

outlet, this cable grounds the instrument frame. The type of power cable

shipped with each instrument depends on the country of destination. Refer to
Figure 2-1 for the part numbers of the power cables available.

OPTION 900 United Kingdom

Plug : BS 13634, 250V
Cable : HP 8120~ 1351

OFTION 981 Australie/New Zealand

Line

Plug : NZSS L48/AS C1i2, 250V
Cable : HPF 8120-1368

OPTION 902 Eurepenn Continent

Farth

Earth ‘\
Feutral

Plug : CEE-VY, 250V
Cable : HP Bi20- 1689

QPTION 803 U.8./Canada
@ i% / o
Neuteat e ‘\ ine

. Plug; NEMA 5-15P, 125V, 13A
Ceble: HP §120-1378

OPTION 904 1,5, /Canada

Line §

Bitw 2 Earrh

Plug: NEMA 6-1SP, 250V, 1SA
Cable: HP 8120-00%8

OPTION 985% Any country

Neutral

Plug: CEE 2¢-¥I, 250V
Cable : HP 8120~ 1388

Figure 2-1. Power Cables




Installation
Reguirements

OPTION 908 Switzeriand

\% =

/ r——— Earth
Lina

Plug : SEV 1011,1959-24507 Type 12, 250V
Cable : HP B126-2i04

OPFTION 912 Deamark

Hevtrgl

Plug: DHCR 107, 220V
Cuble: HP B126-2855

CPFTION $17 India/Republic of $.Africa

. Ground-garth

Hertral
Piug: SABS 164, 250V
Cable: HF 8120-1211

QPTION 918 Japan

EaTeh

Heutrat

Plug: JIS C 8303, 125%, 15A
Cable: HP 8120-4753

Linge

NOTE: Eseh option number includes a
family’ of eords and connectors of various

®

Plug option 805 is frequently used for
intereonnecting system components sand

materials and plug  body configurations

{straight, 90 ° ete.). peripherals.

Power Gahles (cnnfinﬂaﬂ)

If the plug on the cable does not fit the power outlet, or the cable is to be
attached to a terminal block, cut the cable at the plug end and re-wire it,
This work should be performed by a qualified electrician—all local electrical
codes being strictly observed.

The color coding used in the cable will depend on the cable supplied. I a
new plug is to be connected, it must meet local safety requirements and
include the following features:

s Adequate load-carrying capacity (see table of “Specifications” in HP
4155A/41564 User’s Dictionary Reference).

¢ (round connection.

o Cable clamp.

For protection from electrical shock, the power cable ground must not be

WARNING defeated.




Installation
Requirements

Ventilation Requirements

The HP 4155A/4156A has one cooling fan, and HP 41501A has two cooling
fans. To ensure adequate airflow, make sure that there is adeguate clearance
around the cooling fans: 6 inches (150 mm) behind, 3 inches (70 mm) sides,
and 0.5 inch (12 mm} above and below.

If the airflow is restricted, the internal operating temperature will be
higher, reducing the instrument’s reliability or causing the instrument’s
thermal-protection circuits to automatically switch off the instrument.

Operating Environment

The HP 4155A/4156A and HP 41501A must be operated within the following
environmental conditions:

Temperature: 5°C to 40°C (41°F to 104°F)
Humidity: 15% to 80% RH at 40°C (104°F)
Cleaning

To prevent electrical shock, never use a wet cloth when cleaning the
HP 4155A/4156A. Always use a slightly damp or dry cloth to clean HP
415BA/4156A.
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Setting up HP 4155A/4156A

This section describes what you do when you receive the HP 4155A/4156A
and accessories.

Briefly, you must do the following:

1. Inspect HP 41565A/4156A and accessories.

2. Install HP 415014 with HP 4156A/4166A, if needed.

3. Check HP 4155A/4156A operation after supplying ac line power.

To satisfy the specifications of HP 4155A/4156A and HP 41501A measurement
accuracy, perform calibration and adjustment every year.

To Inspect BP 4155A/4156A and Accessories

Ingpect the foliowing itemns when the HP 4155A/4156A and accessories arrive
at your site, and when you open the boxes that contain the HP 4155A/4156A
and accessories:

s When the P 4155A/4156A and accessories arrive at your site, and before
unpacking any components, inspect all boxes for any signs of damage that
might have occurred during shipraent such as:

o Dents

o Scratches
o Cuts

o Water marks

I you suspect damage, notify your local HP sales office.

¢ When you open the boxes that contain the HP 4155A/4156A and
accessories, check the components against the contents lsts that are
attached to the boxes.

I anything is missing, notify your local HP sales office,
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Installation
Setting up HP 4155A/41h6A

To Install HP 41501 A SMU/Pulse Generator Expander

1. Put the HP 415014 on your warkbench.

2. Put the HP 4155A/4156A on the HP 41501A.

%

3. Remove the blank panel labsled "o Expander Box
interfage” from the rear panel of the HP 4155A/4156A.

4. Insert the interface board from the HP 415014 into the
HP 4155A/415BA, then attach it with the thumbsorews.

WARNING

The HP 4155A/4156A together with the HP 41501A weighs about 40 kg
(88.4 1b). The HP 41556A/4156A is just placed on top of the HP 41501A

without attaching it securely. So, be very careful when handling.
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Instaliation
Setting up HP 4155A/4156A

To Check HP 4155A/4156A Operation

[\

Make sure that the line switches are set to off.

On the HP 4155A/4156A, make sure that the Cirenit Common terminal
is tied to frame ground terminal by shorting-bar. If not, a potential shock
hazard exists.

Connect the power cable between the HP 4155A/4156A and outlet at vour
site. If the HP 41501A is also installed, connect the power cable between
the HP 41501A and the outlet.

4, If the HP 415601 A is installed, press the LINE button to switch on,

Press the LINE button to switch on the HP 4155A/4156A. The initialization
screen appears on the CRT of the HP 4155A/4156A.

After initialization finishes, the CHANNELS: CHANNEL DEFINITION page
appears as follows:

CHANMNELS: CHANNEL, DEJFINITION SAJANOL OLIIOPM [T
SEASREMENT MIDE ——
BLING
HCHAMELS "
VERSFE $T5v] [SERIES piyid
LT AT T TMNAME, MOCE [FCTN RESI STANCE ETE
SLMP Wl i1 TcoMMon [ Cons T O ohm MEMY M
EIF-HE Y] 12 1 VARZ S ¢hm a-Tr
PUBMP 1V 13 v vARL VCE-1C
SdME (Ve T4 v COMNST MEM2 M
VUL VB e Y COMST FET
[0 Y e Y COMBT DS~ 10
WL Y R el L AN B -—— VEME M
wei2 WhZ | v e —— FEY
VES - 1D
MEMA M
DIOBE
V- 1F
BeEER
E]
oEF FCTM_ (veR | PAGE |

7. Make sure the units displayed in the UNIT columz (on the CHANNELS:

CHANNEL DEFINITION page) match the units that are actually installed.
The following table shows the displayed units in the UNIT column:
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Installation

Setting up HP 4155A/4156A
HP4155A | HPA41GBA HP 41501A

SHUL:MP | SHU1:BR GNDU
SHU2:MP | SKU2:HR ; ; -
cMU3.MP | SwU3:mR | HPSMU Insialled” | MPSMU lnstalisa? | PGU Installed
SMU4:MP | SMU4:HR | gswys:mp | SMUS:MP PGUL

VsUi vsut SHUG : MP PGU2

VSU2 VSU2

VHU1 THU1

VHU2 VHU2

1 These are labeled on the rear panel of the BP 415014,

8. U HP 41501A units are not displayed in UNIT columyn, turn off the HP
4155A/56A and HP 41501A, then make sure that interface board of
HP 41501A is firmly inserted into HP 4156A/66A. Turn on HP 41501A,

“then turn on HP 4155A/56A.

9. Press front-panel key, then select primary
softkey. Confirm that POWER LINE FREQUENCY field is correct frequency
for your site. If not, select the correct secondary softkey.
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If problems occur, see Chapter 6.
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Installing Accessories

This section describes how to install the HP 4155A/4156A and accessories at
yvour site. Refer to “Ventilation Requirements” when considering the proper
location at which to install the HP 4156A/4150A.

This section describes how:

« 'T0 install connector plate

To connect interlock terminal

To install HP 16442A Test Fixture

To install HP 16441A R-Box

To install HP 164404 SMU/Pulse Generator Selector
To connect HP 16440A to HP 4155A/4156A

When you install a keybeard (HP C1405B), connect the connector of the
kevboard to the keyboard interface on the front-panet before switching on the
HP 4155A/41566A. The HP 4155A/4156A recognizes the keyboard during the
power-cn self-test.

*

»
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To Install Connector Plate

Before installing connector plate, make sure that HP 4155A/4156A and
HP 41501A are turned off.

. Create proper openings and screw holes on your shielding box that match

the size of connector plate. See Figure 2-2, Figure 2-3, or Figure 2-4 for
dimensions of the connector plates.

a9 Attach the connector plates with screws, nuts, and washers,

4. To prevent electric shock, make sure to install interlock circuit. (See “To

Connect Interlock Terminal™.)

Connect the furnished cables between the HP 4155A/4156A and connector
plates,

For details about connections between HP 4155A/4156A and the terminals
on the connector plates, refer to “To Install HP 16442A Test Fixture” in
this chapter. Connections to connector plate are simnilar to connections to
test fixture.

The proper connector plates are furnished with HP 4155A, HP 41564, and
HP 41501A.

The screws, nuts, and washers are not furnished. Each connector plate has
four screw holes (3.0 mm in-diameter).
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If you do not use the HP 16442 test fixture (for example, you use a wafer
prober or your own test fixture), you need to perform measurements in a
shielding box because of the following:

e To prevent the operator from receiving an electric shock from the output
vottage or current of the HP 4155A/4156A.

« To minimize the effects of environmental noise and ambient light.

For details on how to connect terminals of connector plate and DUTs, refer to
“Connection to Device Under Test (DUT)” in Chapter 3.
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Figare 2-2.
Dimensions of Connector Plate for HP 41557
(HP Part Number: 04155-60008}
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Tahle 2-1. Connectors on Connector Plate

Connector HP Part Number
Triaxial 1258-1908
for SMU, GNDU
Coaxial [BNCI 1250-0083
for VSU, VMU, PGU
Interlock 12921418
7 187
40 ¢ . 220 X
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Figure 2-3.

Dimensians of Connecter Plate for HP 4156A
{HP Part Number: 04156-60002)
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Figure 2.4,
Dimensions of Cennector Plate for HP 41501A
{HP Part Number: 41501-66004}
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To Connect Interlock Terminal

When you use a shielding box, you must install an interlock circuit to prevent
electric shock. When you use the HP 16442A test fixture, you do not have to
install an interlock circuit because the HP 16442A has a buili-in interlock

circuit.

The upper part of the following shows the interiock circuit you need to make
in your shielding box, and the lower part shows the pin assignments of the
interlock connector on the connector plate.

HP 4155A/4156A

shielding box

5v
1ok intartock E
[ ot cable 1
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{a) plug side view of Intli terminal

UGHI042, 3068

(b) wiring side view of Intlk terminal
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interlock (Intlk) terminal.

To prevent an operator from receiving an electric shock from high voltage
{more than +40 V), you connect the interlock (Intlk) terminal (of the
connector plate) to a switch that turns on when the shieiding box door is
closed, and that turns off when the shielding box access door is opened. For
safety, use two switches in series.

If the door is open (the interiock terminals are open), the SMU cannot force
more than +40 V. If the door is opened while the SMU output is more than
%40V, the HP 4155A/4156A immediately drops the outputs of all units to 0 V.

Conversely, if the door is closed (interlock terminals are shorted), this
function is disabled. So, you can force more than £40 V.,

Dangerous voltages of up to the maximum voltage of SMUs may be
present, at force, guard, and sense terminais when the interiock terminals
are shorted.

HP 16435A Interlock Cable Adapter.

If you already have a connector plate or test fixture that kas a BNC coaxiat
conrector for interlock (such as the HP 16088B test fixture), you can use HP
16435A Interlock Cabie Adapter to connect the test fixture,

To connect:

1. Comnect interlock (Intlk) terminal on the rear panel of the HP
410DA/4156A to the inferlock cable adapter by using the following
interlock cable.

HP Part Number Deseription

04155-61613 Interiock cable 3 m
0415561614 | Interlock cehle 1.5 m

2. Connect the interlock cable adapter to the connector plate or test fixture
by using the coaxial cable furnished with HP 16435A.
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00 0 0

Warning Indicator on HP 160888 Test Fixture

The high voltage warning indicater on this test fixture is designed only for HP 41423A High Volage
Scurce/Maniter Unit for HP 41428,

This warning indicator is not velid when you use the HP 160888 test fixture with the HP
4155A/4156A by using HP 18435A interlock cable adapter.

LED terminal.
When more than 40 V is forced from an SMU, the LED lights to indicate
high voltage output.

recommended parts.
You can get the following parts from Hewlett-Packard:

HP Part Number Deseription
3101-3241 switch
31010302 switch
1450-0641 ED Ve = 21V @ = WU mAl
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Figure 2.5. Bimensions of Interlock Switch (HP part number 3181.0302)
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Figure 2-6. Dimensions of Interlock Switch (HP part number 3101-3241)
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Units:

UBI01G13,50:50

Figure 2-7. Dimensions of LED (HP part number 1450-0641)

m
Ta Perform Interlock Circuit Test

To cenfirm that interleck circuit test, do as fallows:

1. Connect the Intlk terminal of HP 4155A/4156A to your interiock circuit.

2. Press front-panet key, then selec
SYSTEM: SELF-CALIBRATION/DIAGNOSTICS page.

3. In the CALIB/DIAG field, select

rimary scftkey to display the

sacondary softkey

4. In the CATEGORY field, sefect secondary softkey

5. Move pointer to the 403 (INT.) Interlock & LED field.

secondary softkey

7. Confirm the following:
o LED turns on within 1 se¢ from when interlock circuit 8 shorted.

o LED tumns off within 1 sec from whes interloek circuit &5 open.

B. To stop the interlock test, selec secondary seftkey
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CAUTION

To Connect Connector Plate and DUT

e GNDU connections

Do not use the HP 16495C triaxial cable of the SMU to connect the GNDU to a
DUT. The GNDU can sink up to 1.6 A, and the maximum eurrent rating of the

cableis I A.

1 Kelvin connections

Use a low-noise coaxial cable (part number: 8120-3674) from the
connector plate to DUT as shown in the following figure. To cancel the
effects of cable resistance, connect the sense line as close as possible to

the terminal of the DUT.

Shislding Box
;Ensulator
| FORCE
! S
SENSE Coaxial Cable
B120-3674

Cornector Hlate |

UGIOT0ET, 1toxel
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3 non-Kelvin connections

Short sense and force at the connector plate as shown. Use AWG

92 single-strand insulated wire (part number: 8150-2639) from the
connector plate to the DUT. Measurement resuits include the residual
resistance of the connection wire.

Saielding Box
Insulator
" / FORCE
] SENSE
f AWG 22 suiated Wire
J/ B1HO-2639

[l o R A ]

Connector Flale

UGIO1058, Tioxe0

To easily connect GNDU for a measurement in which the accuracy is not
important, connect only force to the DUT, without shorting sense and
force.
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¢ SMU connections

The SMU forces dangerous voltages of up to :£100 V (£200 V for HPSMU)
at the force, sense, and guard terminals.

WARNING

To prevent electric shock, do not expose these lines.

Before turning the HP 4155A/4156A on, connect the Intlk terminal to a
switch that turns off when the shielding box access door is opened.

Befare you touch connections of these terminals, turn HP 4155A/566A off,
disconnect power cable, and discharge any capacitors.

Never connect the guard terminal to any output, including circuit commmnoen,
chassis ground, or the guard terminal of any other unit. Doing so may result
in an emergency condition.

CAUTION

t1 Kelvin connections

Use low-noise coaxial cable (part number: §120-4461) from connector
plate to DUT as shown in following figure. To cancel effects of cable
resistance, connect sense line as close as possible to DUT terminal. To
prevent oscillations, do not use cables longer than 1.5 m. For highly
accurate current forcing and measurements while rminimizing leakage,
surround all force and sense lines from SMIJ by a guard as far as
possible, and make cables stable by taping.

Shielding Box

Insudator
1 GUARD
FORCE Coaxial Cable
1204461
I B
$ Hmﬂc&: FFRCEE:[ :%:2\‘ {J
};sense Eﬁ\ \} »

]
SENSE U
GUARD T
Insulator

{
T
@
Z

Cannector Plate| |

UG5S, H0xE0
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o non-Kelvin connections

Connections are shown in following figure. Measurement results inciude
residual resistance from the connection wire. To enabie highly accurate
current foreing and measurements while minimizing leakage, surround all
force lines from SMU by a guard as far as possibie.

Shizlding Box

" Insulator
[ / jeuma

Goaxtat Cable
/ 1204461
L 1 !
5 FORCE] r-cmzr[ \ ( yi
M ’1 FORCE
U SENE SENSE E}L
[+ \ \

uy

[ )

-y

Py

T

SENSE
GUARD

nsulator

Cornector Plate

UG0S0, o0
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o T T e
NOTE

When you make a connection by using low-noise coaxial cable {part number: B120-4461), shave the
Sonductive laver and the Insulatoriclear] by knife so that the Center Condustor is insulated from the
Conductive layer. Refer to following figure.

Insulator  puter Conductor
(Black)  for GUARD signal

¥ Insulator(clear)
3 !

/ ' Center Conductor
Conductlve Layer  for FORCE or SENSE
{black) signal
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¢ VSU and VMU connections

The following figure shows an example of a connection between VSUT,
VSU2, VMU1, or VMUZ and a DUT. Use AWG 24 single-strand insulated
wire (part number: 8150-0447) to connect the connector plate and the
DUT.

Shielding Box

SCOMMON
$ 1 msulater
j ?igna\ Line
AWG 24 Insuiated Wire
81800447

f
‘!'
][}

[

LD

Connactor Piate; | E
: £ N

UGIeet, Hoxso

COE G e <
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¢ PGU connections

Regardless of output impedance setting, use a low-noise coaxial cable (part
number: 8120-0102) from the connector plate to the DUT as shown in the
following figure. If you use HP 16440A selector, use a low-noise coaxial
cable (part number: 8120-4461).

- | lasutator
Signal Line

{' Coaxial Cabie

= m \
£§§:[::j:§l SN, 7 J

Ul

Conhector Plate % :
— T
i

o o

UGIooes, 1oxs0
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To Install HP 16442 A Test Fixture

Before performing the following procedure, make sure that HP 4155A/4156A
and HP 41501A are turned off,

When you use HP 16442A test fixture without HP 16441A R-Box or HP
164404 selector, you can make HP 16442A stable by using stabilizers as
shown in the following figure.

Ky

Ny

e
I

UGHN0A9.GAL 80mnW, B0mmH

1. Put a stabilizer on both sides of test ixture.

2. Serew a flathead screw into hole of each stabilizer.
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e« Connecting HP 4155A and HP 16442A test fixture

P AB440 4
—~< &

4. MPSMUs

1

i

HP 41554 2. VSUs ® \

I

UGICNGE4,100x80

1. To prevent shock, be sure to connect following by 3.0m or 1.5m Intik
cable: Intlk terminal (HP 4155A) <= Intlk terminal (HP 16442A)

2. Connect the following by using 3.0 m or 1.5 m coaxial cables;
VSU terminals (HP 4155A) <= VSU terminals (HP 16442A)

3. Connect the following by using 3.0 m or 1.5 m coaxial cables:
VMU terminais (HP 4155A) <= VMU terminals (HP 16442A)

4, Connect the following by using 8.0 m or 1.5 m triaxial cables:
MPSMU terminais (HP 4155A) <= SMU terminals (HP 164424)

MPSMUs force dangerous voltage of up to 100 V at the Force, Sense, and

WARNING Guard terminals. To prevent eleciric shock, do not expose these lines,

Never connect Guard terminal to any output, including circuit common, frame

CAUTICN ground, or other guard terminal. Doing so will damage SMU,
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e Connecting HP 4156A and HP 16442A test fixture

HP 164424

4, HRSMUs

g

/e

F
AN

1 Intlk

| -
©© T =

UGIGINS.300n80

1. To prevent shock, be sure to connect following by 3.0m or 1.5m Intlk
cable: Intlk terminal (HP 4156A) <= Intlk terminal (HP 16442A)

9. Connect the following by using 3.0 m or 1.5 m coaxial cables:
VSU terminals (HP 4156A) <= VSU terminals (HP 16442A)

3. Connect the following by using 3.0 m or 1.5 m coaxial cables:
VMU terminals (HP 4156A) <= VMU ferminals (HP 16442A)

4, Connect the foliowing by using 3.0 m or 1.5 m Kelvin triaxial cables:
FRSMU terminals (HP 4156A) <=> SMU terminals (HP 16442A)

HRSMUs force dangerous voltage of up to £100 V at the Force, Sense, and

WARNING Guard terminals. To prevent electric shock, do not expose these lines.

Never connect guard terminal to any output, including circuit common,

CAUTIGN chassis ground, or other guard terminal. Doing so will damage SMU.
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¢ Connecting HP 41501A and HP 16442A test fixture

]

HP 41554 HEP 41564
[

HP 415014 (2 MPSMUs and 2 PGUs} HP 415014 11 BPSMU and 2 PGUS)

UGKIES70NTS

To prevent electric shock, make sure that Intlk terminal of FIP
415bA/41566A is connected to Intlk terminal of HP 16442A.

Connect the following by using & 8.0 m or 1.5 m GNDU cable:
GNDU terminal (HP 41501A) <= GNDU terminal (HP 164424)

. I the HP 41501A is equipped with two PGUs, connect the following by

using 8.0 m or 1.5 m coaxial cables:
PGU terminals (HP 41501A) <= PGU terminals (HP 16442A)
Do the following:

o If the HP 41501A is equipped with two MPSMUs, connect the
following by using 3.0 m or 1.5 m triaxial cables:

MPSMU terminals (HP 41501A) <= SMU terminals (HP 164424)

o If the HP 41501A is equipped with HPSMU, connect the following by
using 3.0 m or 1.5 m Kelvin triaxial cable:

HPSMU terminal (HP 41501A) <=5 SMU terminal (HP 164424)
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Do not use the HP 16493C triaxial cable for SMUs to connect GNDU to a
test fixture or a connector plate. The GNDU cable can sink up to 1.6 A,
but the maximum current rating of the HP 16493C is 1 A.

HPSMU forces dangerous voltage of up to 200 V at the Force, Sense, and
Guard terminals. To prevent electric shock, do not expose these lines,

Never connect the Guard terminal to any output, incduding circuit common,
chassis ground, or other guard terminal. Doing so will damage SMU damage.

Installing HP 16442A test fixture with other accessories.

The HP 16442A test fixture can be installed with an HP 16441 A R-box,

HP 16440A selector, or both. The following figure shows how to attach the
HP 16442A to other accessories.

= HP 164428 Test Fixture

HP 164414 R-BOX

/
-
o ¢ e oo
HP 164404 Selector
a o g o 0

LGEIDHRE, Smenéha Bomraki
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o e T T e
Installing HP 16088B Test Fixture

You can easily install HP 16068 test fixture by using HP 18434A Kelvin Triaxial Cable and HP 16435A
Intarlock Cable Adapter.

To install HP 160888
1. Connect the foliowing by using:
# 30m or 1.5 m kelvin triaxial cables (When sonnacting HP 41584 or HPSMU of HP 415014k
HRSMU or EPSMU terminals (HP 4158A/MHP 41501A) <==> SMU terminals {HP 160888)
o 30 m or 1.5 m triaxial cables (When connecting HP 41584 or MPSMUs of HP 41801A)
MPSMU tsrmina’s {HP 415B5AMHP 41507Al <= SMU terminals (HP 160888

2. To prevent electric shock, sg swre to connect Intli terminal (HP 4165A/4156A) and INTLK
terminal {HP 16088B) as follows:

a. Cosnect the feliowing by using 3.0 m or 1.5 m ntik cable furnished with HP 4155A/41584:;
Intlk tgrminal (HP 41554/4156A) <= 16435-81001 INTLK CABLE ADAFTER

b. Cosnect the foliowing by using coaxial cable furnished with HP 184354
16435-81007 INTLX CABLE ADAPTER <== INTLK terminal [HP 160858)

For more information about the HP 16435bA interlock cable adapter and the
HP 16088B test fixture, see "To Connect Interiock Terminal” in this chapter.
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To Install HP 16441 A R-Box

Before installing HP 16441A R-Box, make sure that HP 4155A/4156A and
HP 41501A are turned off.

9 @
o & @& JOo O
@ 8@
: 3

o a

e HE 164424
Test Fixture

® 3 B

HP 1644794
H-Box

@ o0 5P @
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HF 4155A
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©)

@

|
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|

1

IS

e 5 P

HP 4156A

1. Connect the following by using a 3.0 m or 1.5 m control cable:
To R-Box terminal (HP 4155A/4156A) <= Control terminal (HP 16441A)
2. Connect the following by using:

e 3.0m or 1.5 m triaxial cables {when connecting HP 4155A or MPSMUs
of HP 41501A):

MPSMU terminals (HP 4155A/HP 41501A) <= Input Force terminals
(HP 16441A)

e 3.0m or 1.5 m Kelvin triaxial cables (when connecting HP 4156A or
HPSMU of HP 41501A):

HRSMU or HPSMU terminals (HP 4156A/HP 41501A) <= Input
terminals (HP 16441A)
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3. Connect the following by using:

¢ 40 cm triaxial cables (when connecting HP 4155A or MPSMUs of HP
41501A):

QOutput Force terminals (HP 16441A) <= SMU terminals (HP 16442A or
connector plate)

s 40 cm triaxial cables (when connecting HP 4156A or HPSMIJ of HP
41501A): '

Output Force terminals (HP 16441A) <= SMU terminals (HP 16442A or
connector plate)

Output Sense terminals (HP 16441A) <= SMU terminals (HP 16442A or
connector plate)

Installing HP 16441A R-box with other accessories.

You can attach the HP 16441A R-box to the HP 16442A test fixture or to your
shielding box. The following figures show how to attach the HP 16441A
R-box.

- HP #4424 Test Fixture

HP 164414 A-Box

GEADIOAT AR mniEOma

Attaching HP 164414 B-Box to HP 16442A Test Fixtere
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.
HF 164414 B-Box g =
fed
k=3
@m’_-—" =)
l : -
m——ﬂ

Lo
UET0AE KOmTOmmH

Attaching HP 16441A R-Box te Shielding Box
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To Install HP 16440A SMU/Pulse Generator Selector

Note that to use the HP 16440A, the HP 4155A/4156A must be equipped with
an HP 41561A SMU/Pulse Generator Expander that has two PGUs,

e Atfaching vour HP 1644CA selector to HP 16442A test fixture

. Pt

the HP 154404 selector on your workbench. 2. Put the HP 164424 test fixture on top of HP 15440A
salactor,

. Put

a plate an both sides,

O ¢ 0 0 oo

LA ED
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If you do nor use an KP 164404 SMU/Puise Generator Selector expander, skip the foflawing steps:

5. Put the HP 16440A selector exgander on your workbench.
Then, put tha HP 164404 selecter and HP 18447A test
fixture {that were attached in the previcus stepsi on tap
of the HP 184404 selector expander.

§. Put a plate on both sides.

L y e
ot e — r
y / L
20 & & g
¢ o¢ oo
e 2.0 8 @ 0

U 08 e oo
T

vHmAS
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You can also attach an HP 16441A R-Box to the HP 16442A test fixture and
HP 16440A selector as follows:

e

=7
H
/ 7 e HP 164 4ZA Test Fixture
i
e (
t 5,

A e HF 164404 Salsctor

s
S

HF 164414 R-Box
M e 9 0 0 ¢ o
*"M._
U032 8030

Attaching B-Box to Test Fixture and Selector
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e Attaching HP 16440A selector to a shielding box

The following figure shows the spacing of the HP 16440A screw holes. You
need to prepare four screws arnd nuts to match the screw holes.

48

3

}w
<t

160
174

280 4

780 |

H

Units: ram
U0 23100100
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If you also use an HP 16440A selector expander with the HP 16440A
selector, connect the selector expander as follows before conrecting to the

shielding box:

1. Put the selector expander on your workbanch.

2. Put the selector on top of selestor expander.

UCOTDLEGCRA0

UYL

3. Put 3 plate on both sides,

0 ¢ o o g

.
Rk

aqor:
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Connect selector {and selector expander if connected by previous
procedure) to shieiding box as follows:

1. Attach an angle to both sides of HP 16440A by using the furnished screws.

T K 4

9. Put the HPF 35440Als) on the side panel of your shielding

hox. T

3. Put four nuts on the inside pansl of your shielding box. l\
HRLS]
4. Screw four flathead screws into the side panel. el —
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You can also attach an HP 16441A R-Box to the HP 16440A selector on the
shielding box as follows:

//
HEP 164414 R-Box /

HP 104404 selector

"
VG038 100mmWxS ImmH

Attaching HP 16441A R-Box
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To Connect HP 16440A Selector to HP 4155A/56A

. Connectmg HP 16440A selector to HP 164404 selector expander

If you use selector expander, connect selector to selector expander by
using 40 cm control cable as follows:

CONTROL Output terminal (selector) <= CONTROL Input terminal
(selector expander)

HP HB44048 SMUPG selector

 pE—— - | E— (S 2 SR
Qutput - bt s, ﬂcoNTROL‘ Qutpat g Typt
Setecind S et et Ot Seinctod Stk et
" LI
O O O e geeJs O O O
PN
"!Ur'
S N S | E——
Quiput = put ———, NG CON TR y e R S —
Sobocted  SMU PG Seiected S PaU
£
O O O e o o O

HP 164404 SMUIPG selector expander

UGIOI0L0,1Z007C
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¢ Connecting HP 16440A selector to HP 4155A/4156A
Before connecting, turn off HP 4155A/4156A and HP 41501A.

C OO OO HP 4155041564

o HP 164424 test fixture
O
o
OO0 ) 0 O OO
1 /;::!]]m o o0 o
P H501A 2} “ O JORN®. OO
ot =T
- O = = T
RO L?i“ %‘g O pC0eTle O O O

-

ﬁ lD\, (] @ _M_n] HP B440A selector
3. !

L J UGOI04112CMmNXE0RmH

. Connect the following by using a 3.0 m or 1.5 m controt cable:

CONTROL Input terminal (selector) <= To SMU/Pulse Generator
Selector Interface terminal {HP 415G1A).

Repeat following steps for desired channels of selector (or expander)

. Connect the following by using a 3.0 m or 1.5 m triaxial cable;

Input SMU terminal (selector) <= SMU terminal (3IP 4155A/56A or HP
41501A) _

. Connect the following by using a 3.0 m or 1.5 m coaxial cable:

Input PGU ferminai (selector) <= PGU terminal (HP 41501A).

Connect the following by using a 40 cm triaxial cable:
Output Selected terminal (selector} <= SMU terminal (connector plate
or HP 16442A test fixture).
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Installing Peripherals

This section describes how to connect peripherals 1o the HP 4155A/4156A.
The following are explained:

To install plotter via RS-232-C.
To install plotter via HP-1B.
To install printer via RS-232-C.
To install printer via HP-IB.
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To connect with another pulse generator

This section describes how to connect an HP 8110A 150 MHz Pulse Generator
to the HP 41556A/4156A. Here, you assumne that the HP 8§110A gets a trigger
signal from the HP 415bA/4156A and force a specified pulse.

Note that the HP 4155A/4156A must be equipped with the HP 41501A that
has two pulse generator units (PGUs).

Before connecting the HP §110A, prepare for coaxial cables.

e

UROKN, 00

1. Switch off the HP 8110A, HP 41501A, and HP 4155A/4156A.

2. Connect the Trig Out connector on the rear panel of the HP 41501A to the
EXT INPUT connector on the rear panel of the HP 8110A using a coaxial
cable. '

3. Connect the OUTPUT 1 or 2 connector on the rear panel of the HP §110A
to your device under tests (DUTS) using coaxial cables.

4. Switch on the HP 8110A, HP 41501A, and HP 415bA/4156A.

b, Specify the output pulse wave parameters of the HP 8110A. See the HP
8110A’s User’s Guide.
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The HP 41501 A outputs trigger signal that is synchronized with the output
of the PGUs as shown in the following figure. The trigger signal level is TTL
level,

The following scheme shows the timing of the output pulses and trigger
signal., Note that the TRG-MODE is set to TRIGGERED PULSES.

Insert artwork here.
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Making a Measurement

To make a measurement, mount your device under test (DUT), set up your
HP 415bA/4156A for the measurement, then execute the measurement. The
HP 4155A/4156A can execute sweep and sampling measurements. The HP
415bA/4156A can also force stress to your DUT.

This chapter describes the tasks for making measurements, and is organized
into the following four sections:

o Connection to Device Under Test (DUT)
o Sweep Measuremernts

¢ Knob Sweep Measurements

Sampling Measurements

Stress Force

For details about how to enter or input setup data, refer to “Page
Organization” in HP 4155A/4156A User’s Dictionary Reference.

To satisfy the specifications of HP 415bA/4156A and HP 41501A measurement
accuracy, perform calibration and adjustment every vear and allow HP

4155A/4156A and HP 41501A to warm-up for a minirnum of 40 minutes
before you begin performing measurements,




Connection to Device Under Test (DUT)

This section describes how to connect your DU to the HP 4155A/4156A.
Only the basic operations for connecting are described.

If the HP 4155A/4156A is not configured with a test fixture or your wafer
prober yet, see “Setting up HP 4155A/4156A" in Chapter 2, Test Finure
User’s Guide, and your wafer prober manuals.

This section covers the HP 16442A test fixture only. For operating your waler
prober, see your wafer prober manuals.

Note that you must set the HP 4155A/4156A to the idle state when
conrnecting or disconnecting your DUTs, If not, the DUTS ray be damaged. To
set to idle state, press key and make sure Standby indicator is off.

The HP 4156A is designed for Kelvin connections. See “To Make
Connections to Measure Low Resistance (For HP 4156A Only)” for Kelvin
connection theory.

In this Section.
This section has the following task descriptions:

s To mount a DUT on test fixture
o To make connections to reduce Jeakage current

e To make connections to measure low resistance (for HP 4156A only)
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Making a Measurement
Connection to Device Under Test {DUT)

CAUTION

CAUTION

To Mount a DUT on Test Fixture

1. Set your HP 4155A/4156A to idle state by pressing key in the
MEASUREMENT key group. If the standby indicator is lit, press the
key to turn off the standby indicator.

2. Select a proper socket module for your DUT, then set the module on the
test fixture.

3. Mount your DUT on the socket module.

4. Connect the terminals of the socket module to the terminals of the test
fixture by using the proper cables.

5. Close the lid of the test fixture, 1f necessary.

Wher the HP 4155A/4156A forces more than £40 V, close the lid of the test
fixtare. Otherwise, the interlock function will stop the HP 4155A/41566A
output.

Do not connect or disconnect your DUT and HP 4155A/4156A while the HP
4155A/4156A is forcing voltage or current. Otherwise, your DUT may be
damaged.

To connect the DUT on the test fixture, you can use cables that have the
following connectors:

s Miniature banana—miniature banana

e Miniature banana—pin plug

¢ Miniature banana—miniature clip

Do not touch the contact part of the conmection cables, Qil, perspiration,

and dirt prevent good electrical contact, deteriorate insulation, and degrade
messurement accuracy.
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Connections for High Current Measurement (HP 4158A Only)

When you force or messure & large current, you may want o use 8 Kelvin (4-wire] connection
10 eliminate the residual resistance effects of test leads and contacts. For example, you can use the
followsing connestions as Kelvin connections on the fest fixture:

o
i =2 \ \
‘ T U \,
[rg T évj / 8 8
r@m wvgmgom L TO-PATHKAGE M22IN) \
| €0 et Figh Vottage /T

e

Examples: Kelvin Connection

To cancel the etfects of the residual resistance, test leads must be comnected ss close & possible to
the DUT.




Making & Measurernent
Connection to Device Under Test (DUT)

WARNING

CAUTION

Example

To Make Connections to Reduce Leakage Current

¢ Connect the terminals of the connector plate to the probing needles by
using coaxial cables.

e Connect coaxial center conductor to force terrainal (of connector plate) and
tail of the probing needie.

e Connect coaxial outer conductor to guard terminal (of connector plate).

To reduce the leakage current, extend the guard conductor as close as
possible to the DUT.

Do not touch the guard terminal with bare hands because you may be
shocked by high voltage. The potential of the guard terminal is equal to
the output voltage,

Never connect the guard terminal to any other output, including circuit

common, frame ground, or the guard terminal of any other unit. Doing so
may damage the unit,

The following example connection can be used to reduce the lezkage current.
Extend the outer conductor as close as possible to the probing needle. This
also reduces the induced noise,

L Certer Conductormm—-—_—}
T Condu%

P Coaxiat Cable

Probing MNeedla

Connecior Pate -
YEIOIIDE 120HECH Contact Padm\

3-6




Making 2 Measurement
Connection to Device Under Test (DUT)

1 L A S L P TP
Guarding

Guarding reduses the feakage current between the measurement points and instrument. This is
important when you measure fow current.

The following figure shows the theory of guarding. The buffer amplifier (x 1) keeps the petential of
the guard conductor at the same potential as the force condustor, so current dees not flow between
the force and guard conducters. Thersfore, the current measured by SMU is same as current at
measurement point because na current is leaked.

i [y
j
< | )
-—1-* Guard Force §SUT
!
= Buffer
l L VGTODI 2T
;
v
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Exampla

To Make Connections to Measure Low Resistance (For
HP 4156A Only)

e Connect force and sense terminals of SMU as close as possible to the DUT.

When yvou measure a low resistance, high current flows through the DUT
This high current increases the measurement error caused by the residual
resistance of cables and contacts. To cancel the effect of this resistance, you
can use Kelvin connections (4-wire}, which means the force and sense lines
are extended separately to the DUT.

The following example connection can be used fo measure low resistance.
The sense point of the voltage measurement is at the contact pad, so the
voltage due to the residual resistance between the instrument and the sense
point is canceled.

Probing Needle

Contact Pad

/Ccnned'or Flate

EETION.GALIZ W5

To reduce the ieakage current, use coaxial cables to connect the connector
plate to the probing needle.
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Kelvin Connection

Kelvin connections give gond measurement results when you force high-current. The foliowing figure
shows the -equivalent circuits fer Kelvin and non-Kelvin connections.

« For the non-Kelvin connection, the voltmeter measures the voltage drop of resistances T'yps,
RDUT; and I'ps.

o For the Kelvin connaction, the voltmeter measures the voltage drop of resistance Rpur only The
impedance of the valtmeter is very high, so the voitage drop of resistances Ty and T'sp is very
small,

{a) non-Kelvin connestion {b] Ketvin connaction

RTORI 20D

The Kelvin connection is effective even when forcing voltage. The voltage drop due to the residual
resistance of the force line wiring is fed Back to the voltage source via a comparator in the sense ling,
thereby ensuring the specified voltage output at the sense point {point where force and sense lines
intersectl, The input impedance of comparator is high, so current Hew into the sense line Is very low
Therefore, output errer is nat significant if the sense line wiring. has a residual resistance of 100 or
less.
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Sweep Measurements

This section describes the sweep measurement tasks.

Basic Procedures for Sweep Measurements.
The basic procedure to test vour DUT is as follows:

T S e e
[cara T
- i
Ly
PEASRE ETBY | | SEASES H
TRTT AR TINGE | e T FCRe | | {estsTacE
st e
S0P cosie [ CowT vy
bbad
T ME
= = - —
gl8° () ez = ==
-F{ ey @D ano ke
=ion fetatul e I 3
Hlezasemne ]
Ooon Ores | BR BEERE o i .
G 5 U0 SaEeD O e ] L] Eed
re— =
1. Connecting your DUT ta the HP 4155A/4156A. Ses 2. Defining measurement mode and measurement units that you
"Connection to Device Under Test {DUTY for procedures. use to make meesurement. The follawing tasks are described:

o To Define Swesp Measurement Units
¢ To Define & User Function
» Tao Control R-Box
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Sweep Measurements
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3. Setting the source pargmetars of the units. The follewing
1asks sre described:

To Set up Primary Sweep Source

To Set ug Secondary Sweep Source
To Set up Synchronous Sweep Source
Ta Sat up Constant Dutput

To Set up SMU Puised Cutput

To Set up PGU Pulsed Cutput

4. Setting the display mode 10 show measurament results. The
following tasks ere described:

& To Set up Graphical Bisplay of Measurement Results
& 7o Set up Ust Display of Meesurement Results

GRAPHILIT: GRAPHICS SHoRE kP QSR

o rdof
N D - TTMOW B B o e
o
200
toiriot #*
. ey
o=
et
P
T
]/ tnde B el :
s T e
o000 ooVt 2,501ty £5.00 W1
L SRERERT F_”"_‘]scilm ISP e ] {FENG | fEarm T
T L mrp |fmme |fstne fsenp
TR E Atved

B, Executing the measurement. The following tasks are
daseribed:

s To Output Same Valug Before and After Measurements
¢ o Expcute er Stop Measurement

Results. For example, displeyed graphically.
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To Define Sweep Measurement Units

1. Press key in the PAGE CONTROL key group.
primary softkey,

3 In the MEASUREMENT MODE area, select SWEEP. secondary softkey.

4. In the VNAME column, enter a "uziiqﬁe name for voltage variable, For
example, enter Vce for collector-emitter voltage. I channel does neither V
force nor V measurernent, you can omit VNAME.

5. In the INAME column, enter a unique name for current variable. For
example, enter “Ic” for collector current. I channel does neither 1 force
nor I measurement, you can omit INAME,

6. In the MODE column, select:

. secondary softkey for voltage output mode (SMU, VSU, and PGU,
and grounded voltage measurerment mode of VMU).

secondary softkey for current output mode (SMU).

SE secondary softkey for pulsed voltage output mode (SMU and

* for constant output function (SMU, VSU, and PGU),

for primary sweep output function (SMU and VSU).
for secondary sweep output function {(SMU and VSU).

for synchronous sweep output function (SMU and VSU).

3-12



Example

Making a Measurament
Sweep Measurements

You can use VNAME and INAME names in user fnction definitions or for
analysis on the GRAPHICS/LIST pages. These names must be 6 or less
alphanumeric characters. First character must be alphabet character.

For details about STBY and SERIES RESISTANCE fields, see “"CHANNELS:
CHANNFEL DEFINITION page” in “Page Organization” or “Types of Operation
State® in “Measurement Functions” of HP 4155A4156A User’s Dictionary
Feference.

To disable a unit.
Move the pointer to the row of the unit, then select the
secondary softkey. The settings in the row are deleted.

The following settings show an example for measuring an n-p-n transistor’s
1.V characteristics. SMUT is connected to base, SMUZ is connected to
collector, and SMUS3 is connected to emitter. SMU1 is set to current source (|
mode) and secondary sweep (VARZ) function. SMUZ is set to voltage source
(V mode) and primary sweep (VAR1) function. SMUS3 is set to COMMON.

CHANNELS | CHANMEL DEFINITION TASANCT O :30PM

CONST

RMEASUREMERT  MODE

SWEER__ 1

HCHANNEL S

ME ASURE STEY | | SERIES

UNTT VhAME | ENAME MODE FCTM AESISTANCE
SMUL M Vbe In H VARZ O obw
EMUZ2:MP {Voe Ic v AR D phm
SMUZ: MR COMMON | COMST VARL
S P
SMUS:MP
SMUB: MR
T
vsuz b e

R T D S S
Wiz e I Rl e
e
Pouz | |
GNDU | e B

[DELETE |
ROW

3 I =

Example Channel Definiticn: Sweep Measurement

UGHRIER RO
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To Set up Primary Sweep Source

1. Define VARI unit as desecribed in “To Define Sweep Measurement Units”,
2. Press key in the PAGE CONTROL key group.

primary softkey.

3. Select f'
4. In the SWEEP MODE field of the VAR1 column, select:

secondary softkey to set single sweep mode.

. secondary softkey to set double sweep mode.

secondary seftkey to set Hinear step mode.

secondary softkey to set logarithmic step mode. XX is 10, 25, or
50, which specifies the number of steps per decade.

6. In the START field of the VARI column, enter the start value.

7. I the STOP field of the VARI colummn, enter the stop value.

8. In the STEP field of the VARI column, enter the step value.

The NO OF STEP is automatically calculated from the start, stop, and step
values.

If you select
the same,

: for LIN/LOG, the polarity of start and stop values must be

To change the compliance value of VAR1,
Enter desired compliance value into COMPLIANCE field of VAR! column.

To modify the UNIT and NAME fields.
Modify the UNIT and NAME fields on the CHANNELS: CHANNEL DEFINTTION

page.
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Exampla The following exarmpie shows the primary sweep conditions (VAR1
parameters):
MEASURE : SWEEP SETUP 9 ANOL 01305
WARLABLE  WaARL VARZ
NI T SMUZ: M
NAME Woe

SWEER MODE [SINGLE
LinN/LOG L INEAR

START OV
SToP BN ]
STER 036 v

NO OF STEP |5 p—
COMPLIANGE [100 mA
IPOWER_COMP JOFF

#TIMING
HOLD TIME (0.0 s
DELAY TIME(0.000 =
#GWELF | - st
SOONSTANT ICONTINGE AT ANY | Status
[E354
NAME
MODE
SOURCE
COMPL IANCE
i i
HPGU MEASLIRE] CUTRUT | l I PREY NEEXT
HSETUR | ISETLR iSEO i J Heaoe  1|PacE

UGOII0330:70
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Making a Measurement
Sweep Measurements

To Set up Secondary Sweep Source

1. Define VARZ unit as described in “To Define Sweep Measurement, Units®.
2. Press key in the PAGE CONTROL key group.

primary softkey.

4. In the START field of the VARZ column, enter the start value.

5. In the STEP field of the VAR2Z column, enter the step value.

€. In the NO OF STEP field of the VAR2 column, enter the number of steps.

To output secendary sweep source, you also need to set up primary sweep
source. For details of how to set up primary sweep source, refer to “To Set up
Primary Sweep Source”,

For secondary sweep source, the following is always set automatically:
SWEEP MODE is set to SINGLE, and LIN/LOG is set to LINEAR. You cannot
modify the SWEEP MODE and LIN/LOG fields for the secondary sweep source.

The STOP value is automatically calculated from the start value, step value,
and the number of steps.

To change the compliance value of VAR2.
Enter desired compliance value into COMPLIANCE field of VAR? column.

To modify the UNIT and NAME fields.
Modify the UNIT and NAME fields on the CHANNELS: CHANNEL: DEFINITION

page.
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Making 2 Measurement
Sweep Measurements

The following example shows the secondary sweep conditions (VAR2

parameters):

MEASLRE . BWEER SETUR SAJANDL O1:30PM

VAR VAR2

UNETY SMUI2TME SMUL M
PAME Voe ib
SWEEP MODE |SINGLE SINGLE
i INALOG LINEAR L INEAR
TART oV ©.00 uA
aToP 5.00 ¥ 500 uA
STEP Q.10 W

MO OF STER |51
COMPLIANCE 110G 1A SV
POWER COMP [QFF OFF
#TIMING
HOLD TIME [ 0.0 s !
DELAY TIMEID. OO0 s

HOUNSTANT
Ul

MAME,

MODE
SOURCE
COMPLTANCE

G.goot

IS
{E&T

Pol [MEASURE fouteuT | H *gpggv
SETUP |ISETUP |iSEQ | {pace

|

REXT
PAGE

LGO004, 90470
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To Set up Synchronous Sweep Source

1. Define VAR’ unit as described in “To Define Sweep Measurement Units®,
2. Press key in the PAGE CONTROL key group.

3. primary softkey.

4. In the OFFSET field of the VARI’ column, enter the offset value.
5, In the RATIO field of the VARID’ column, enter the ratio value.
The cutput value of VAR’ is calculated by the following equation.:

VARY = VAR] x RATIO + OFFSET

To output synchironous sweep source, you also need to sef up primary sweep
source VAR1. For details of how tc set up VARI, refer to “To Set up Primary
Sweep Source”. VAR and VAR!' must both be voltage output mode or both
current outpuf mode. For example, if VARI is V output mode, then VARY
must be V or VPULSE output mode.

To change the compliance value of VAR,
Enter desired compliance value into COMPLIANCE field of VAR1® column.

To modify the UNIT and NAME fields.
Modify the UNIT and NAME fields on the CHANNELS: CHANNEL DEFINITION

page.

3-18




Example

Making & Measurement
Swyeep Measurements

The following example shows the synchronous sweep conditions (VART’

parameters):

MEASLRE : SWEEP SETUP 244ANCL 01:305M
wipRiaBLE  VERT VARE AR
UNT T SMI2ME SRR UL SMUE: MR
BAME Voo Ik NAME Vs yrne
SWEED MODE [SINGLE  [SINGLE OFFSET 0.00
LINZLOG |LINEAR|LINEAR RATIO BV
START oV 0.00 A COMPL, TANCE 1100 uA .
STOP 5.00 ¥ 500 uA POMER COMP |OFF
FEP 0,10V 1200 wA
NGO OF STER 151 &
COMPLIANCE 1100 mA &V
DOWER COMP JOFE oFF.
*TIMING
HOLD TIME [ 0.0 5
DELAY TIME|0.000 s
, e
U ¥SWEER [COnFINUE AT ANY ] Status
BT
NAME
MODE
SOACE
COMPLIANCE
V’Gl} . MEASURE! [oUTPUT [ w FREV |ENEXT t
SETLe  JISETUP  [IBEQ ! ipace  |ipace
UBGI05.90%70
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Example

To Set up Constant Output

1. Define CONST units as described in “To Define Sweep Measurement,

Units™.

2. Press key in the PAGE CONTROL key group,

3. Select

4. In the SOURCE field of the desired umnit in the CONSTANT area, enter the

desired output value.
To modify the UNIT, NAME, and MODE fields.

Modify the UNIT, NAME, and MODE fields on the CHANNELS: CHANNEL

DEFINITION page.

The following example shows the constant output conditions:

MEASURE: SWEEP SETUP Q4L 011 30PM
WVARIARLE  [VARL VAZ
UNIT S
MAME if
SWEER MODE {S1MGLE
LINAOS o0 10
BYART 1.00 A
e 1.00 ma
L1
MG OF STER 31
QOMPL TANCE 1100 Y
POWER_COMP {OFF
#T IMING B
HORD TIME | 0.0 &
!DELA\!’ TIME| G.000 s
*SWEER INUE AT ANY | Stat
FCONSTANT CONTINLE AT ANY |Staius
UNET L2 P
NAME Vorf
MosE v
SOURCE RN
COMPL TANCE {00 mA
1.00
SR [P0l MEARURE | |OUTPUT TPrEV g NEXT
[BEFIE- [ 2etup |iETUR |iSEG | paGE PABE
UGIIG0G, 3070
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To Set up SMU Pulsed Output

1. Define SMU to be VPULSE or IPULSE mode as described in “To Define
Sweep Measurement Units”.

e For pulsed sweep source, specify SMU FCTN to be VAR, VARZ, or
VARL’,
o For pulsed constant source, specify SMU FCTN to be CONST.

2. Press key in the PAGE CONTROL key group.
3. Select

4, Set as follows:

e For pulsed sweep source, set up VAR1, VARZ, or VARL’ area.
e For pulsed constant source, set up CONSTANT area.

5. In the PERIOD field of the SMU PULSE area, enfer the pulse period valte.
& Tn the WIDTH field of the SMU PULSE area, enter the pulse width value.
7 In the BASE field of the SMU PULSE area, enter the pulse base value.

On the CHANNEL DEFINITION page, you can set only one SMU to be a
pulsed source. Then, you set the pulse parameters in the SMU PULSE area of
the SWEEP SETUP page.

The relation between the PERIOD, WIDTH, and BASE values are as shown in
the following figures.

For figure (a), the SMU is set on the CHANNELS: CHANNEL DEFINITION
page as follows:

o MODE: VPULSE or IPULSE
e FCTN: VAR1, VARZ, or VARY’

For figure (b), the SMU is set on the CHANNELS: CHANNEL DEFINITION
page as follows:

¢« MODE: VPULSE or [PULSE
e FCTN: CONST

321
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Sweep Measurements

SHap Vallzg o

Slep Value
Start Valyg | oo -
Putse Bagejwm ooy —J !—

Hold Time

Puise Wit h

[{———
Puise Pariad

(a) For Pulsed Sweep Source

Qutpist Vaiuey—-—\ F {—"'}
Puige Bage [y ! mej
: Hold Time ?LES Wsdih —\vv

Qulse Persod

{b} Fot Pulsed Constant Source
UGGa07 A7xN10

The pulse peak values depend on the values you set in the VARI, VAR,
VARZ, or CONSTANT area.

To modify the UNIT and NAME fields.
Modify the UNIT and NAME fields on the CHANNELS: CHANNEL DEFINITION
page.
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Example The following shows an example setup of SMU pulsed cutput on the
MEASURE: SWEEP SETUP page.

MEASLRE: SWEES SETUR GASANDL 01:30FM
SARIABLE [VART VAEZ
UNTT XV
AME i
SWEEP MODE [STNGLE
LINACE  [LOG 10
START 1.00 uA I 1
TP 1.00 mA i
[ = S PO ¥SML) PULSE m_m.m"j
Mo OF STEPI3L UNIT ] e
COMPLTANCE {100 mV NAME f
POWER_COMP [« =--r o= PERIOD 10.oms
STIMING YIDTH e T
T HouD TINE[S.0 3 BASE 0,000 A
#SWEER [CONTINLE, AT ANY | Stat
NOONSTANT CANTINLE Status
UNTT SMUZ MR
DAME Vof §
MODE v Lo
SOURCE. 5.000 V
COMPLIANCE H0C ma

HEEY HEASURE! [OUTPUT {fpREY NEXT
ISETUR |[sEiuz  {SED {EAGE | {PAGE
HUGOHO38, 870
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To Set up PGU Pulsed Output

o o

w N s ok

10.

11.

12.

. Define PGU to be VPULSE and CONST as described in “To Define Sweep

Measurement Units”.
Press key in the PAGE CONTROL key group.

Sealect, . primary softkey.

Inn the PERIOD field of PGUI, enter the pulse period value.

In the WIDTH field of desired PGU column, enter the pulse width value.
In the DELAY TIME field of desired PGU column, enter delay time value.
In the PEAK VALUE field of desired PGU column, enter pulse peak value.
In the BASE VALUE field of desired PGU column, enter pulse base value.

In the LEADING TIME field of desired PGU column, enter the
leading-edge transition time.

In the TRAILING TIME field of desired PGU column, enter the
trailing-edge transition time.

In the IMPEDANCE field of desired PGU colurn, select:

v secondary soﬂkejz for approximately zero ohm output
impedance,

- secondary softkey for 50 ohm output impedance,

In the PULSE COUNT field, do one of the following:
* Select secondary softkey to force the pulse continuously.

e Or enter the number of pulses to output (for sampling measurement
only).

For-the pulse period and pulse count values, the values you set for PGU1 are
also used for PGU2.
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The following figure shows the relation between pulse waveform and setup
parameters.

Pulse Peak |- e e e J—
DO% . oY \
Leading Time \Yﬂa“mg Tiry \
mmmmmmmmmm A A \
R v e \ \
Puise Base [ o e e 4
§ Pulse Wisth
. Puise Periog
Tolay Time

You cannot set compliance for & PGU, which has a 100 mA current Hmit,

To modify the UNIT and NAME fields.
Modify the UNIT and NAME fields on the CHANNELS: CHANNEL: DEFINITION

page.

0 P S
Using PGUs as Constant Voltage Source
To use a PGU as a canstant voltage source, set the desired PGU as follows:

e Vin MOQCE column on the CHANNEL DEFINITION page
o Desired output voltage value in SOURCE fiald on MEASURE: PGU SETUP page.
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Exampla The following example shows setup of PGU puised output on the MEASURE:
PGU SETUP page.
MEASURE: PGU SETUP DEGANGT 07 :30PM

HPULSE
ENIT PGLE PGUZ
RAME
PERION 10, OCmg o
WIDTH o
DELAY TIME 0.00000 5
PEAK VALUE 10Gmv P ——

DASE VALLE Q.00 Y
LEADING TIME 180ns
TRALIL.ING TIME| 100Ons
TMPE DANCE Lo

PULSE COUNT |G e

*CONSTANT
UNET PGLL PGU2
RAME
SouACE
000500
SWEEP §I;,GG y MEASuHEiJoquur| ! Hprev |t
BRI SETUP |SED ! | lpace | ipasE
GOTIS0,1007G
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To Output Same Value Before and After Measurements

1. Press key in the PAGE CONTROL key group.

3. In the STBY column of the desired unit, select
softkey.

4. Press key in the MEASUREMENT key group.

The indicatcr above the key shows whether the Standby function

is enabled. If this indicator is ON, then for the units that you selected

the units have the following cutput vaiue during the Standby
state (that is, before and afier measurements or stress):

i secondary

Function of a Unit Output during Standby State

VAR1 VAR Start value

VART Ratin x Start + Offset

VARZ VARZ Stert value
CONSTANT Qutput value

For sampling measurements, only the CONSTANT function is available.

From Standby state, you can execute measurements or force stress by
pressing {Singie }; {Repeat ), [Append), OF {Stress) key. After measurement or
stress, the STANDBY ON units are returned to same output value as before
measurerment or stress.

H Standby indicator is ON, then pressing the (Standby) key disables the
Standby function, and Standby output stops. Pressing the (Stop) key has no
affect on the Standby state.
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To Define a User Function

1. Press (Gham) key in the PAGE CONTROL key group.
2. Select SER FCTH

primary softkey.

3. In the NAME colummn, enter the user function name.
4. In the UNIT column, enter the units.
5. In the DEFINITION column, enter the user function definition.

The user function name must be 6 or less alphanumeric characters. First
character must be alphabet character. Name must be unique. Name is case
sensitive. For exaraple, HFE is different from Hfe.

In the user function definition, you can enter an expression that consists of
any of the following:

¢ VNAME and INAME names that you entered on the CHANNELS: CHANNEL
DEFINITION page.

« Other user functions.
« Numerical operators.
e Built-in functions such as DELTA and SQRT.

For details about expressions, numerical operators, and built-in functions,
refer to “Data Variable and-Analysis Function” in HP 4155A/41564 User's
Dictionary Reference,
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The following figure shows an example setup to define Hfe.

Example
CHANNELS: USER FUNGTION DEF INITION 94 ANDL O 1 30PM
vbe
it
NAME T vee
Hi'e
e
telle
] ; !H’QEV HHERY
: { pacE 1IPAGE

UGCH04, 1000
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To Set up Graphical Display of Measurement Results

[y

. Press key in the PAGE CONTROL key group.

2. Select D - primary softkey.

3. In the DISPLAY MODE field, select G secondary softkey.

4. In the Xaxis column, enter variable name, select axis scale, and enter
minimum and maximum values.

5, I the Yiaxis colwmn, enter variable name, select axis scale, and enter
minimum and maximurm values.

8. If you use Y2 axis, enter variable name, select axis scale, and enter
minimum and maximum values in YZ2axis column.

When the pointer is in the NAME row, the allowable variable names appear
in the secondary softkey area. To set a variable name, select the desired
secondary softkey. The allowable names are names that you already set up
on the CHANNEL DEFINITION, USER FUNCTION, and USER VARIABLE
pages.

To display a grid on the plotting area.

In GRID field, select 0N secondary softkey.

To remove the grid.
In GRID field, select ¢

To control display of line parameters on GRAPHICS page.
In LINE PARAMETER field, select DN to display or OFF: to not display. Line
parameters are the X and Y intercepts and gradient of the analysis lines.

To set up variable to be displayed on the GRAPHICS page.
In DATA VARIABLES fields, select secondary softkey for desired variable.

secondary softkey.
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Examnple The following figure shows an example 0 set up both Y1 and Y2 axes, and to
set grid to ON.
DISPLAY: DISFLAY SETUF S4JAN0T O1:30PM

ISP AY MODE

*CRAPHTCS
Kaxis ¥iaxis Y2axis
BAME VE ic 18
SCALE [LINEAR LOG LOG

MIN 0. 000000 Vi 1.000pA 1.000pA
MAX 4.00000 ¥V 100, 000mA | 100, 000RA

#GRID #LINE PARAMETER
#DATA VARTABLES I
I
i
2]
. PrEV ] INEXT
| 3 pacE |1PacE

UGHH37,100x 70
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Example

To Set up List Display of Measurement Results

1. Press key in the PAGE CONTROL key group.

2. Select D P primary softkey.

3. In the DISPLAY MODE field, select LIST secondary softkey.

4. In the LIST area, select the secondary softkey of the variables for which
you want to list the measurement results,

When the pointer is in the NAME row, the alfowable variable names appear
in the secondary softkey area. To set a variable name, select the desired
secondary softkey. The allowable names are names that vou already set up
on CHANNEL DEFINITION, USER FUNCTION, and USER VARIABLE pages.

To set up variable to be displayed on the LIST page.
In DATA VARIABLES fields, select secondary softkey for desired variable.

Following figure is an example setup to display VE, IC, and IB on LIST page.

DISPLAY: DISPLAY SETUP G4 JANGT 01 30PM

VE

HDISPLAY MODE

%

V2

Wisich]in] &L

*DATA VARIABLES

».::::szgmgl “ ] i ” RV Ijs\Exx

UGO8, 100 70
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To Execute or Stop Measurement

o To execute a measurement, press:
) key in the MEASUREMENT key group for single measurement.
o key in the MEASUREMENT key group for repeat measurement.
s} key in the MEASUREMENT key group for append measurement.
o o stop a measurement, press key in the MEASUREMENT key group.

o mw—— S SR R T ]
Single, Repeat, and Append Measurement

There are three measurement exesutisn modes as fellows:

Single measurement Clears SRAPHICS or LIST page, then exacutes measurement one
time. Messurement results are displayed on GRAPHICS or LIST
78EE.

Repeat measwrement Execites measurements continuoushy Before each measurament

is executed, the GRAPHICS or LIST page is cleared. Most recemt
measurement resuits are displayed on GRAPHICS or LIST page.

Append measurement Fyecutes measurement one time. Does pot clear GRAPHICS or LIST
nage. That is, measurement results are added to the existing
results.
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To Control R-Box

1. Connect HP 16441A R-Box to HP 4155A/4156A and to HP 16442A
Test Fixture or connector plate on your shieid box. For details about
connections, refer to “Connections” in HP 4155441564 User’s Dictionary
Reference.

2. Press front-panel key of the PAGE CONTROL key group.

. primary scftkey to display the CHANNELS:
CHANRNEL DEFINITION page.

4. In the SERIES RESISTANCE fields, select:

0. secondary softkey to connect 0 @ resistance.

m secondary softkey to connect 10 k) resistance.

100k ohm secondary softkey to connect 100 kR resistarce.

secondary softkey to connect 1 Mf) resistance,

Resistance is switched just before and just after measurement state. In the
standby state, the stress force state, and the idle state, 0 Q is connected,

HP 415bA/4156A automaticaily compensates for the resistance values.
For the foliowing SMUs, you can set 0 Q only:

¢ SMU that is set to ON in the STBY field.

o SMU that is set to COMMON I the MODE field.

You can set resistance values for the following SMUs.

» If HP 41501A SMU/Pulse Generator Expander is not installed or does not
have an HPSMU

o SMUL
g1 SMU2

o If HP 41501A has an HPSMU

o SMU1
o SMib
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Example The following figure shows an example setup to connect 10 kil resistance o
SMTJ1 and SMUZ,
CHANNELS ! CHANNEL DEFINITION Q4 GANDL. Tl : 30PM
0 ohm

*MEASUREMENT MODE
iSWTEP

#CHANMEL S

ME ASURE 5TBY | [8ERIES

LT T YNAME T INEME | MOD ECTR RESISTANCE
SllL: ME T vbe 1o T VARZ it g
SHU2: Vee o ¥ YARL 40k ohm
SML3: COMMON | GOMST M onm
SMLA
SMUS:
L6
VEUL L e
vsUZ e
wMUL e s | e
w2 | e B P
POUL e
- B B
[V N i mm—

il

$535%

=

UGCHNE G
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A i T R —

To Measure Megative Resistanse Characteristics

HP 16441A R-Box allows SMUs to measure current-controlied negative resistance (< 1 MQ)
gharacieristics.

Connest the resistance of HP 184414 as shown in following figure

HP 164414 R~Box

R
VWA,

ShU ouT

v Vv

UGTOW03S 40mmW, 55mmH
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This section covers the following tasks about knob sweep measurements.
o T0 execute knob sweep measurement,

« 10 stop knob sweep measurement

The knob sweep function is useful in the following cases:

» when you want to determine a parameter value for normal sweep

¢ when you want to quickly make a rough measurement of a DUT
characteristics

The following figure shows the KNOB SWEEP page.

KNOB SWEEP 94.34NOE OT: 30PM
[x—.ms
CURSOR! 500, 0000mY , 5.000000mA, } &REG_IO’f
e
(A ZCI0N
16.00 Lm_:ﬁ

YRRTS
DISPLAY|
NOFMA|
o

Y-AX1S
1.000 D3 SPLAY]
sy — ' HosbAL
J—
"'—"‘“—M—_-—

e
e
L GO0

L0000 W Ltooosoiv (VY 1.6060

CONST
SETLP

ST

UGTD034, 100470
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To Execute Knob Sweep Measurement

. Define the measurement units on the CHANNELS: CHANNEL DEFINITION

page as described in “To Define Sweep Measurement Units”.
Set the sweep information on the MEASURE: SWEEP SETUP page.
For details, refer to the following:
s “To Set up Primary Sweep Source”
* “To Set up Secondary Sweep Source”
s “To Set up Constant Qutput”

3. Set the MEASURE: PGU SETUP page (if you use PGUs).
4, Press the green key. Then, press front-panel key to display the

8.

KNOB SWEEP page.

primary softkey to display DISPLAY SETUP

secondazy softkeys to sef the desired X axis

display region. Selecting the 3
as follows:

- secondary softkey toggles

Foos e [k

Select

display region. Selecting the 7
as follows:

secondary softkeys to set the desired Y axis

econdary softkey toggles

L N

Rotate the rotary knob to stretch or shrink the measurement curve.

If you set constant outputs or PGU output in step 2 or 3, the outputs start
immediately after you perform step 4.

During measurements, self-test, or forcing stress, step 4 is ignored.
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Note the following restrictions:
» CHANNELS: CHANNEL DEFINITION page
o MEASUREMENT MODE field

In the MEASUREMENT MODE field, be sure to set SWEEP. I you select
SAMPLING MOPE, yvou cannot execute knob sweep measurement.

o MODE field

Pulsed SMU (VPULSE and IPULSE)} are not available for knob sweep
measurement., :

o FCTN field
VARY’ is not available for knob sweep measurement.
e MEASURE: SWEEP SETUP page

You cannot use the power compliance function for knob sweep
measurement,

To change the variable assigned to y axis.
Do as follows:

1. Press front-panel key.
2. Select

3. Belect a secondary softkey to assign the desired variable name to v axis.

The avaiiable variables are the variables you entered in the INAME and
VNAME columns of the CHANNELS: CHANNEL DEFINITION page. You
cannot use user functions or user variables,

ps 0 _the knob sweep page.
- primary softkey to copy setups on this page to the
MEASURE: SWEEP SETUP and DISPLAY: DISPLAY SETUP pages.
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T N A S

H you ignore restrictions for knob sweep setup

#f CHANNELS or MEASURE page group have settings that are not available for knob sweep
measurements, a warning message is displayed, then the following primary softkeys are displayed.

If you selsct 'i‘ saftkey, HP 4155A4158A performs kneb sweap measurement as follows:
o [f VART s set in the FCTN field on the CHANNELS: CHANNEL DEFINITION page:

The channe! that is set to VART' set to CONST (output value: VART start). So synchronous
measurement 8 not parformed.

o |f an SMU is set to VPULSE or IPULSE the MODE field on the CHANNELS: CHANNEL DEFINITION
page:

Nom-pulsed sweep measurement is performed.
o |f the POWER COMP fields are set on the MEASURE: SWEEP SETUP page:

The specified values are ignored. Measurement is serformed the same as if OFF is selected.

¥ vou seleg softkey, the incarrect setting is highlighted, and vou can correct it.
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The following figure shows an exarnple to set both X axis and Y axis disptay

regions to positive.

1,000 f
Hilv

KNCE SWEEP D44ANGL G1: 30PM
CURSOR{ 500, 0000mY 5. 0000C0nA, H
{ma}
1G.06
¥

B-AX]S
REGTON
. +
Y-AXIS
REGION
+

ReER 1S
DISPLAY!
NORMAL:

YIARIS
DISPLAYE
NaRMAL

e ———
[ A E—
_,~‘ﬂﬂ—”“_ﬂ~”g- i
L0000 L
Q000 W L1000/ div (vl 1.000 ——
RSO—
Y-ANIS |1 1 H seTip ‘ Epk VAR E VARZ | [Conis?
ASS1GN |1 3; COPY SEFURT-d |SETUP  H|sETUR  1{SETUP

UGTO1024, 100470
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To Stop Knob Sweep Measurement

® Press front-panel key.

If you execute knob sweep measurement from the idle state, pressing
front-panel key returns to the idle state.

H you execuie knob sweep measurement from the standby state, pressing
front-panel key returns to the standby state.

Starting knob sweep again after pressing front-panel key

If you stop knob sweep messurement, then start the measerement again, the measurement start point
depends an how you siart the measurement,

e started by front-panel key ol

If you press the front-panel key, the knob sweep measuremen: starts from the paim
whare it was stopped by front-panel key.

e started by gresn key and frent-panel key

If you press the graen key, then press front-panel key, the knob sweep measurement
starts fram G V oor § A,
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Sampling Measurements

This section covers the tasks for sampling measurements.

Basic Procedures for Sampling Measurements.
The basic procedure to test your DUT is as follows:

ool 08

CHAELS: CHAMME. DRFIAIY fon TR G- 00
;wm-,'
BEASUEET HOX L_“__J
AR I
.
ERSRE i) s
0T TWHAME TINARE ; HCOE FOTMH FESTE TACE|
e ;::: ;cmsv T e
seppivon |10 v FEE X
S g § GO
SHM M
S H D
i 1
vsn - H
i L]
e I et N L — -
= T []
PO
po
o S H

B!
2
m

Pt ol O I D

UGT0Z3, $0x40

1. Connecting your GUT to the HP 4155A/4158A. See
“Connection 1o Device Under Test (DUTY" for procedures.

2. Defining measuremant mods and measurement units that you
use 1o make measurement. The following tasks are described:

¢ To Defing Sampling Measurement Units.
s To Define a User Runction {see pravious section]
o To Control R-Box {see pravious section)
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HEASRE: SNOLTH ST SLINDL 01 3P ALY LAY A PrArh g
s
XAV T EARAMETER =sTop caoition w1y e Lol
By DISAR E [ERARE [EREIET Fur
I1MITIAL INRERYAL{Z fee ENARE DAY (0,01 & ]
iNa. oF saER (oo st 3
Irom uwe rIEEATE TrEHaD  fo. WRAHICE
eliniml T TIE I E M £ Y2
BT S5 |vea p, R TR 16
FiE gl CAC S i
(I TER I N {0.000500 5{0.000003 4
AR 1 Ot > [ 100 oo
WECHETANT T onID e
s : e — e e i
wth e OnYa ARTAR £ =
ot . Fima T
cowtmer i :
— e
W =, | YR
CEeR |snu> ETLp  fsen [w —]m ;imz BIAFLAN (25T é i !1 FRET | [ERT
=20E e i N |
TGTo0RE, E0Ri0

3. Setting the source parameters of the units. The following | 4. Serting the display mode ta show measuremant results, The

tasks are described: following tasks are described:

¢ To Set up Sampling Paramaters ¢ o Set up Graphical Dispiay of Measurement Results
o To Set up Constant Output {see previeus section}

e To Define Maasurement Stop Conditons & To Set up List Display of Measuremsnt Resufts

¢ Tc Set up PGU Pulsed Output isee previous section] {see previous section]

GRAPHALST :  GRAPHICY aRt YIS 06 1PN

¥

: €
p’siﬁg

W
2.0 1

}
}
gz

£

ik

:
:

om0 aTINE 51 prrn 008 ?W!
_ESEEE EETEE R
USTOKRA, 6T
5. Exgcuting the measuremant. The following tasks are Resuhs. For example, displayad graphically,

described:

o To Output Same Value Before and After Measurements
{see previoug section}
o To Exgcuta or Stop Measurement fsee previcus seetion]
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To Define Sampling Measurement Units

. Press key in the PAGE CONTROL key group.

- primary softkey.

- In the MEASUREMENT MODE area, select

- secondary softkey.

. In the VNAME column, enter a unique name for voltage variable. For
exampie, enter Vce for collector-emitter voltage. If channel does neither V
force nor V measurement, you can omit VNAME.

. In the INAME colurnn, enter a unigue name for current variable. For
example, enter “I¢” for collector current. If channel does neither I force
nor [ measurement, you can omit INAME.

. In the MODE column, select:

¥ secondary softkey for voltage output mode (SMU, VSU, and PGU,
and grounded voitage measurement mode of VMU}.

: secondary softkey for current output mode (SMU}.

: }‘:1 secondary softkey for pulsed voltage output mode (PGU).
secondary softkey for circuit common mode (SMU and GNDU).
. secondary softkey for differential voltage measurement mode
(VMU).

- I the FCTN column, select

You can use VNAME and INAME in user function definitions or for analysis
on the GRAPHICS/LIST pages. These names must be 6 or less alphanumeric
characters. First character must be alphabet character.

For details about STBY and SERIES RESISTANCE fields, see “CHANNELS:
CHANNEL DEFINITION page” in “Page Organization” or *Types of Operation
State” in “Measurement Functions” of HP 4155A4156A User's Dictionary
Reference, :
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To disable a unit.
Move the pointer to the row of the unit, then select the DE
secondary sofikey. The settings in the row are delated.

Examale The following figure shows an exampie setup to define sampling measurement,
anits.

CHANNELS: CHANMNEL DEFINITICON DAJANDL 0L 30PM

HME ASUREMENT MORE

SAMPL ING

HOHANNEL S

MEASURE STBY | [SERIES
OMIT 2 yAME 1T 1nane | MODE FETN RESTSTANCE
MU ME | Vo ) 7 consT G ol
SMUZ:MPiVee ic v CORET, G ohp e
SMUE: WP COMMORN | CONST
SMUG: ME
SMUIE: MP
SHLIG: MP
Vsl ————
vl e
YL R N e
Wi e et e
POUL L e
ey R
St T R o

DELETE
ROW

REL L SRR |USEH 1 l I H H ‘gr@w
FeTH EVAR i {PAGE

LGOI, 1008 7T
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To Set up Sampling Parameters

1. Confirm that SAMPLING is set in the MEASUREMENT MODE field on the
CE{A’\TNELS CHANNEL DEFINITION page. If SAMPLING is not sef, select

7 secondary softkey in the MEASUREMENT MODE field.

2. Press key in the PAGE CONTROL key group.

primary softkey,

secondary softkey for egually spaced sampling intervals,

se(,ondary soft,key for ioganthmmaﬂy spaced sampling intervals.

T secondary softkey for reduced sampling interval of more
ples (by thinning less recent samples).

For details about sampling mode, see “Measurement Mode” in HP
4155441564 User’s Dictionary Reference.

5. In the INITIAL INTERVAL field, enter a value for the first sampling
interval,

5. In the NO. OF SAMPLES field, enter the number of points at which to
sample.

If you set the TOTAL SAMP. TIME to AUTQ, the HP 4150A/4156A takes

NO. OF SAMPLES sarnples, then sampling stops. If you set a value for
TOTAL SAMP. TIME, see “Measurement Mode” or “Page Organization” in HP
415854441564 User's Dictionary Reference.

The following figure shows the relation between the sampling parameters and
sampling measurement.
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itial Sampling Interval
"L Hold Time

I

Cutput Value

e, B
Number of Samples

[reerearr)

You can set a hold time by entering a number (units: seconds) in the HOLD

TIME: field.

Example The following figure shows example setup of the sampling parameters.

MEASURE: SAMPLING SETUP QESANDE O :30PM

#SAMPL ING BARAMETER *STOP_COMDITIEN

MODE LTFEAR ENABLE /DT SABLE |ENABLE

INITIAL INTERVAL |2 s EMABLE DELAY (0.0t s

NO. OF SAMPLES 1001 NAME

TOTAL SAMP. TIME}AUTO THRESHOLD "

EVENT

[ROLD TIVE | | IEVENT No.

[E1LyER ] i

XCONSTANT N

URET

NAME

MODE

SOURCE

COMPL IANGE

E
f MEASURE][OUTRUT | | ! ;%mav NEXT
TR jjsEe i : ipact  1PAGE

UGTOW43,100x70

3-48




Making 2 Measurement
Sampling Measurements

To Set up Constant Output

1. Define CONST units as described in “To Define Sampling Measurement
Units”.

2. Press key in the PAGE CONTROL key group.

-

3. Selec _:__

4. In the SOURCE field of the desired unit in the CONSTANT area, enter the
desired output value.

To modify the UNIT, NAME, and MODE fields.
Modify the UNIT, NAME, and MODE felds on the CHANNELS: CHANNEL
DEFINITION page.

To set up compliance value for constant output.

Set desired value in the COMPLIANCE fieid of the CONSTANT table. For
details about compliance, see “Compliance” in HP 4155A/4156A User’s
Dictionary Feference.
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The following

example shows the constant output conditions:

MEASURE: SAMPL ING SETUR

#SAMPL ING PARAMETER

G4.1aND] 6L 30PM

| ESTOP COMDITION

EOE LIMEAR ENABLE /D ISABLE [ENABLE

INITIAL INTERVAL{Z ms ENABLE DELAY 601 s

NO. OF SAMPLES 1001 NAME R

TOTAL SaMP. TIME| AUTO THRESHOLD 0.1

EVENT {vali>1Th|

HOLD TIME ] [EVENT no. i

[FILIER ; J

®CONSTANT

NI T Bz TR

PAME vz

MOGE W

SOURCE 1Oy,

COMPLIANCE | 100.00mA

1.00 S
MEASLRE”OUTPUT i i HPREY NEXT ]
SETUP | iSEG | Hease  |ipace |

H

UGTI047 10070
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To Define Measurement Stop Conditions

1. Press (Meas) M key in the PAGE CONTROL key group.

pmna.ry softkey.

ENABLE/DISABLE field of the STOP CONDITION area, select
L secondary softkey.

4. Tn NAME field of STOP CONDITION area, select the secondary softkey for
the desired variable name or user function name tc be used for EVENT
COTPATiSon,

. In THRESHOLD field of STOP CONDITION area, enter the threshold value
for the name selected in the previous step.

6. I EVENT field of STOP CONDITION area, select:

Gt

secoadcu'y softkey to stop the sdmphng when the
absolute sarnpled value is greater than the absolute threshold value.

4¥all < inl secondary softkey to stop the sampling when the
absolute sampled value is less than the absolute threshold value.

¥ you set the stop condition to DISABLE, the sampling measurement
continues until:

. key in the MEASUREMENT key group is pressed.
Specified total sample time has elapsed.

e« The HP 4150A/4156A receives HP-IB command to stop sampling.

An emergency condition occurs on HP 4155A/4156A.

Interlock terminal opens due to high voltage. (See “To Connect Interlock
Terminal” in Chapter 2.}
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Sampling Measurements

You can set an EVENT NO., which specifies the sampling to stop when
EVENT occurs EVENT NO. times,

The following figure shows an example setup of step condition.

Example
MEASURE + SAMPLING SETUR GAZANCL 01 :300PM
*SAMPL THG PARAMETER #STOP CONDITION
WODE LINERR ERABLE /5T SALE [ENARLE
INITIAL INTERVAL (2 nis IENABLE DELAY  [0.01 =
NO. OF SAMPLES 1001 jnase S N A —
TOTAL SAMP. TIMEAUTC I THRESHOLD 0.1
[EVENT
[HOLE TIME T5.060 s IEVENT NG,
[FILTER (6N
KCONSTANT
TRTT
AME
MODE FE—
SOURCE
COMPL TANCE
1
ey (MEASURE| [OUTPUT [ BREV FEAT
Alsetwe [lseTe lska oaze | |pAcE




Stress Force

This section covers the tasks for stress forcing.

Stress Forcing with HP 4155A/4156A.
Two types of stress can be forced by the HP 4155A/4156A:

e dc stress

o Dc voltage stress can be forced from SMUs, VSUs, or PGUs.
o1 Dc carrent stress can be forced from SMEs,

e ac stress (also called pulsed siress)

r1 Ac voltage stress can be forced from PGUs.

a1 Ac current stress cannot be forced from the HI* 4155A/4156A.

Basic Procedure for Stress Forcing.
The following illustrates the basic procedures for stress forcing.
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STRESS: OPMEL EFIMITION AL O RH

STRIOOCR. ETE

~ R
g8 (e '
Bldposl =
P W il
] | 88 BERAS S ——— -
s ER BHERE R BRSO
HEOT FEORZT, 0
1. Connecting your BUT to the HP 415BA/4158A. See 2. Defining the stress units and constant output units, The
“Connection w Device Under Test (DUTY for procedures. following tasks are described:
e To Sat up Strass Sourse Channsls
o To Control Selector for Switching SMU and PGU
FTHCES: ETOESS SETP BAFANYY P
T
05 PEED WG PLSE gl
T ;mﬂ‘ HETT PO £
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3. Setting the stress forcing parameters and constent output | 4. Executing the stress fercing. The following task & describad:

value. The foliowing tasks are described;
4 ¢ o Force Stress

o 1o Set up Stress Cenditions/Timings
e To Sat up DC Stress
e To Set up AC {Pulse} Stress
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Stress Force

To Set up Stress Source Channels

. secondary softkey for dc voltage stress forcing mode (SMU, VSU,
angd PGU).

secondary softkey for dc current stress forcing mode (SMU).

secondary softkey for ac voltage stress forcing mode (PGU).

secondary softkey for circuit common (SMU and GNDU),

4. In the NAME field of desired unit in the CHANNELS area, enter the stress
channel name.

In the FCTN field of units that will be stress force channels, select ;
secondary softkey.

oy

The stress channel name is only used for reference on the STRESS SETUP
page, not on any results page. So, you can omit the name if desired.

In the FCTN column, you can set up to four units to SYNC. At least one
unit must be set to SYNC in the FCTN column. The SYNC (stress force)
units all start forcing stress at the same time. The NSYNC (non-stress force
units) channels start forcing stress in sequence when state changes to stress
force state. For this timing, see “Stress Force Sequence” in “Measurement
Fanction” of HP 4155A4156A User’s Dictionary Reference.

¥ the row of a unit does not have settings, the unit is not used.

To disable a unit. _
In the row of the unit, select the ]
settings in the row are deleted.
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Making a Measurement
Stress Force

To set up non-stress output channels,
Perform the following procedure.

1. Perform first 3 steps described above.

2. In the FCTN field, select S H secondary softkey.

If you use two PGUs as pulsed sources (VPULSE), both must be SYNC or both
NSYNC,

The following figure shows an example setup to set two PGUs to ac stress
source.

STRESS: CHANNEL DEFINITION SAJANOL DL:30PM
ROMANNEL. %EMI PG SELECTOR precv
MEASURE STRESS MEASURE | STRE 55 | :
ONTT 1 NAME IMODE [NAME [FCTN 1 FSMU FE0 |
SMULIMP VL 2| SMy PEU
SMUZ: MP ] V2 3|0PEN  lOPEN |
SMUZMP V3 L4 [oPEN opEr |
SMU4 s MR
EMUS: ME
MU M2
vSUL
vsUR ey
PGLA VPULSE SYNC | ®TRIGGER SETUP
PGUZ VPULSE L DISABLE
GNDU i [POLARI TY| PGS 17 TVE
DECETE
Rt
SYNG
{STRESS E|5TRESS s[ ‘ E H ![ ‘ NEXT J
ISETUP lromes § PAGE
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To Set up Stress Condition/Timing

T: secondary softkey to specify how many pulses to output
for force stress (for ac stress only).
4. In the DURATION or PUL

count. You can select F
continuously.

IINT field, enter the duration or pulse
secondary softkey to output stress

5. In the STRESS . Status field, select:

o G ¥ secondary softkey to continue forcing the stress even if

an abnormal status occurs.

secondary softkey to stop forcing the stress
when any abnormal status occurs.

L]

Op 47 secondary softkey to stop forcing the stress only
when SMU reaches its compliance setting.

and secondary softkeys
are displayed only when specified duration is more than 10s. If you set
pulse count mode, these secondary softkeys are displayed only when
pulse period x pulse count is more than 10 s.

Stress stop funection is not effective until stress has been forced for 10 s.

In the duration mode, vou set time {in seconds) for stress forcing. In the
palse count mode, vou set an integer to specify how many pulses to output
for stress forcing.
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Abnormal status means the following:

e SMU reaches its compliance setting.

e Current of VSU exceeds 4100 mA.

e SMU or VSU oscillates,

» A/D converter overfiow occurs.

+ Average current of PGU exceeds £100 mA.

To set hoid time.

In the HOLD TIME field, set desired value. For the mearing of hold time, see
“Stress Force Sequence” in “Measurement Function” of HP 4155A4156A
User’s Dictionary Reference.
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The following figure shows an example setup of stress condition.

STRESS: STRESS SETUP VAJANCL D1: 30PM
*STRESS MODE *PLLSE
UNIT BER PEZ
NAME
PERIOD 10.00ms e e
*ACCUMUL ATED STRESS WIBTH 5.00ms 5. G0ms prommm e,
{0.000Cs | DELAY TIME  [0.00C00 5 |0.00000 s !
PEAK VALLE 200mY £00mY
HHOLD TIME BASE VALUE 0000 VW 0.000 ¥ o)
0.000 5 | LEADING TIME | 200.ns | 200.ns
TRALLING TIME | 10D .ns 100, 118
#FILTER [ON IMPEDAMCE Ra] LOW
*5TRESS [CONTINUE AT AT Status
ECONSTANT
T
MNAME
MODE
SOURCE
COMPLIANCE frm
DURATION
CHARNEL 1-;9_;:1@5@@»-;”57;4553 ii | “» HPREY HNEXT
DEF [GETUR L FoRCE || E I ;imes PAGE i

GUTOT. 000

R R SR ]

pege also changes to the new value

Setting the Accumulated Stress Time

The ACCUMULATED STRESS fisld shows the total strass that has been forced. | necessary you can
change the valus in this field. ¥ so, the ACCUMULATED STRESS field on the STRESS: STRESS FORCE
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To Set up AC (Pulse) Stress

1. Press the key in the PAGE CONTROL key group. Confirm that the
following is set on the STRESS: CHANNEL DEFINITION page for the PRUs
that you want to set up for ac stress;

s VPULSE is set in the MODE field.
s SYNC is set in the FCTN field.

UP primary softkey.

3. In the PERIOD field, enter the pulse period.
4. In the WIDTH field, enter the pulse width.

In the DELAY TIME field, enter the delay time, which is the time from the
stress start to the beginning of the pulse leading edge. See following figure.

6. In the PEAK VALUE field, enter the pulse peak value,
7. In the BASE VALUE field, enter the pulse base value.
8. In LEADING TIME field, enter the leading-edge transition time of pulse.
9. In TRAILING TIME field, enter the trailing-edge transition time of pulse.

The same period you set for PGU1 is also used for PGU2. For the other
parameters, you can set different values for PGUL and PGUZ.

To set other areas of the STRESS: 8TRESS SETUP page, see “To Set up Stress
Condition/Timing”,

To meodify the UNIT and NAME fields.

Modify UNIT and NAME fields on STRESS: CHANNEL DEFINITION page.

To set output impedance of PGYJ1 or PGU2.
In. the IMPEDANCE field, select:

o

LOW secondary softkey to set output impedance to low (approximately
ZET0).

secondary softkey to set output impedance to 50 €.
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The following figure shows the meaning of delay thme.

Peak Vatie
PGUL
Base Value mi TDetay Time
BGUZ ——-—LJ i_m !
4o

0 UGTOI048,85x40
B T

A i Delay Time

stress start

The following figure shows an exarmple fo set up ac stress.

STRESS: STRESS SETUP 9AJAND] 01:30PM
=3TRESS MODE #PULBE
BORETTOR UHTT BER B
i ons i NAME
PERTOD 10,0085 |mommmme—
*ACCUMULATED STRESS  |WIDTH 5,00ms | 5.00ms
T, G000s DELAY TIME  |0.00000 510.00000 s!
PEAK VALUE  |100mV soomy |
#HOLD TIME BASE VALUE 0.000 v Q.000 ¥ _
57086 s LEADING TIME 100.18
- TRAILING TIME [XBESS 71 100.ns
%EILTER (0N i THPED ANCE LOW Law
*5TRESS [CONTINUE AT ANY| Status
HCONSTANT
HTY S THP
MAME WSt
iMoDE v
i souscE 5.00 V
ICOMELTANCE ] 1 .0000mA

. Q00000100

CHANMEL | [ETREBS | [STRESS | ! pREV | NEXT
DEF 5 | IForee | i; PAGE  1IPAGE
A T
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To Set up DC Stress

. Press key in the PAGE CONTROL key group. Confirm that the

following is set on the STRESS: CHANNEL DEFINITION page for the units
that you want to set up for dc stress:

¢ Vor I is setin the MODE field.
e SYNC is set in the FCTN field.

Select
In the SOURCE field for the desired unit in the CONSTANT area, enter the
desired de stress value.

In the COMPLIANCE field in the CONSTANT area, enter the compliance
value.

primary softkey.

The non-stress (NSYNC) constant units also appear in the CONSTANT area.
You can set SOURCE and COMPLIANCE values for these units the same way
as you set the dc stress units.

To set other areas of the STRESS: STRESS SETUP page, see “To Set up Stress
Condition/Timing”.
To modify the UNIT, NAME, and MODE fields.

Modify the UNIT, NAME, and MODE fields on the STRESS: CHANNEL
DEFINITION page.
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STRESS: SYRESS SCTLP GaJANDT O1:3OPM
#*STRESS MODE HPULSE
[GURATION UET FEUL FEUE
HAME
PERIOD 10.00ms | mmmmmame-
®ACOUMULATED STRESS  {WIDTH 5.00ms | 5.00ng
4] O{)OO%M"JS DELAY TIME 0. 00000 5{0.00000 5
PEAK VALUE 1300V 009V
#rjoto TIME BASE VALUE  |o.000 vV ]0.000 v S
i 0.000 5 LEADING TIME 100.n3 i00.ns
TRAILING TIME | 100.ns | 100.ns
wWEILTER [ON TMPEDANCE Low Lo
¥STRESS [CONTINUE AT ANY | Status
HCONSTANT
UNTY SMULMP S
RAME WS
MODE v
SOURCE 5.00 ¥
COMPL TANCE [ SaBommA- -
0. 0010600
; SE=S i il :§PREy BEXT
DEF FOFICE it § PAGE PAGE
UGS RTT

Stress Force

The following figure shows an example setup to set source (SMU) to 5,00V
and compliance (SMU1) to 1.00 mA.
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To Force Stress

o Press key in the MEASUREMENT key group.

The STRESS area shows the specified stress duration time. Even if you set
STRESS MODE t¢ PULSE COUNT, the stress duration time is calculated and
shown in seconds.

The ACCUMULATED STRESS area shows the total stress that has already
heen forced.

To change the stress time (duration mode).
; L secondary softkey, then enter desired value.

i# secondary softkey is displayed only if the DURATION
mode is selected on the STRESS: STRESS SETUP page.

t {(pulse count mode).
* secondary softkey, then enter desired value.

= secondary softkey is displayed ondy if the PULSE

ne to 0 s and 0 %.
: secondary softkey.

STRESS value to 0s.
secondary softkey.

Select ¥

To change ACCUMULATED STRESS value.
On the STRESS: STRESS SETUP page, enter the desired value in the
ACCUMILATED STRESS field.
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The following figure shows an example of STRESS: STRESS FORCE page.

STRESS: 3TRESS FORCE

D4FANTT D1 30PM

CHANGE
COMMENT
*STRESS [DURATIOH!
15, G000 s
CHANGE
DUBATON
|lo. o020
*STATUS
i5.0000 s [80 .00 %
RESET
*ACCLMULATED STRESS STATLS
{23 4500 =
RESET
ACEUM
STRESS
CHANMNEL || STRESS lst’gz‘sg ] PREY 1
DEF SETUR |1 i PAGE ]
G0N
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To Control Selector for Switching SMU and PGU

1. Press key in the PAGE CONTROL key group.
2. Select

primary softkey.

3. In the MEASURE field of the desired channel in the SMU/PG SELECTOR
area, select:

Secondary softkey to connect SMU to DUT during measurement

secondary softkey to connect PGU $o DUT during measurement

qem cend ctor switch during measurement state.

4, In the STRESS field of the desired channel in the SMU/PG SELECTOR
area, select:

secondary softkey to connect SMU to DUT during stress force

PG I secondary softkey to connect PGU to DUT during stress force

: - secondary softkey to disconnect SMU, PGU, and DUT during
stress f{)rce state.

-secondary softkey to disconnect PGU from DUT by
semiconductor switch during stress force state.

The selector has two types of switches: relay switch and semiconductor
switch,

Normaily, the relay switch has three states: SMU is connected to DUT, PGU
is connected to DUT, and neither is conrected to DUT. The semiconductor
switch, which is in the PGU line, is used for high-speed switching.
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Sl S o7
St connected to DU , prmermemee ST
e
et G
SMuU o/e
PGU connected to DUT ol
PG oD =
//
S o o
Nefther connected DT
PoL O c:/ o
SMU oé/c
g i b ¥
f GQ dascor.fxected-;m:f 3 buT
Semiconductor Swifch !
BGU oo BT
Mechanical Refay
UG048 4000 Semiconductor Switch
Example Following shows an example setup that connects two SMUs to DUT during

measurement state, and connects two PGUs to DUT during stress force state,

STRESS: CHANMEL DEFIMITION DAJANDE D1 30PM !'éMu T
HOHANNEL S #SUIPG SELECTOR
HEATIRE STEEES BEASLRE |5 THESS
Tamry NAME [MODE  MaME [FCTH 1[oMs P
TR R SIETEY 2|3z Pl
SMUZ IMP Ve je3 wl= 38 GhEN
fomuz mpjva sloven  lopEN. |
SME MR
EMIE P
SMUE
VL I
VIR
PELL VPLILSE SYMG | XTRIGGER SETLR
iPeUz VPLLSE SYNC DEgaBlE
GhL [e0_ AR TY POSTT IVE! -
]
- [
. _—
s S?wssl;smgss H ﬂ I Lr@zw i
CEr s SETR  {jEoRCE. | i Heage

USHINIAE, K0T O
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Analyzing Measurement Results

HP 4150A/4156A can analyze measurement results of the GRAPH/LIST page
group by using lines, markers, and cursors. You can perform manual or
automatic analysis.

For autematic analysis function, you set up the DISPLAY: ANAILYSIS SETUP
page before starting measurements. Then, after the measurements are
performed, the lines and markers are positioned automatically according o
the setup.

The information about these functions is organized into the following two
sections:

» Manual Analysis

* Automatic Analysis

For details about line modes and specifying points, refer to “Data Variable
and Analysis Function” in HP 4155A41564 User's Dictionary Reference.
Also, see “GRAPH/LIST Page Group” in HP 4155A/41564 User’s Dictionary
Reference.
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Manual Analysis

You can position lines, markers, and cursors by using front-panel keys, rotary
knob, and softkeys.

This section covers the following manual analysis tasks:

L

.

To specify a measurement point on curve

To specify between measurement points on curve

To display or move cursor

To adjust display range to measurement curve automaticaily
To zoom the display range

To center display at cursor location

To draw line through two specified points

To draw line through specified point with specified gradient
To draw tangent to specified point of measurement curve
To draw regression line for specified region

To display and select a line

To display grid on the graph

To change data variable on Graph

To change range of X or Y axis scale

To change variable assigned to X, Y1, or Y2 axis

To overlay an internal memory measurement curve onto plotting area

To scroil the LIST page
To display or move marker on LIST page
To change variables of LIST page
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Manual Analysis

To Specify a Measurement Point on Curve

1. Select MARK primary softkey.

2. Set MA

displayed. Selecting
OFF.

3. (if both Y1 and Y2 axis are set up) Select the desired marker (axis) by
primary softkey. The setected marker is highlighted. Selecting

ER secondary softkey to ON. Marker and marker coordinates are

secondary softkey toggles between ON and

5. primary softkey toggles between Y1 and Y2.

4, Rotate the rotary knob to move the marker to desired measurement point.

If both Y1 and Y2 axis are set up, a circle marker (o) is displayed on
measurement curve of Y1 axis, and an asterisk marker (+) is displayed on
measurement curve of Y2 axis.

The MARKER coordinate fields indicate the location of markers. The first,
second, and third fields are X, Y1, and Y2 coordinates, respectively. X and Y1
indicate location of marker on Y1 curve. X and Y2 indicate location of marker
on Y2 curve.

To turn off markers,
secondary softkey to OFF,

To move marker to maximum or minimum value of measurement
curve.
Select 8
Iminiream o maximurms v
avery time you select the

seeonda,ry soitkey' The marker searches for
order from the present location
: secondary softkey.

To move marker to next VARZ step or append curve.
secondary softkey. Marker moves to next VAR2 step

curve or next append curve every time you selecg secondary

softkey.

To move marker fast.
Press (Fast) front-panel key of the MARKER/CURSOR key group while rotating
rotary knob.
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The following figure shows an example to move marker to desired
measurement point and to set the Y1 axis marker to active.

GRABHILIST: GRAPHICS SHORT 93Aug0% 06:18PM
MARKER { - TEL. 2530mY a0, GOuA 4.0342uA )
s
(A MARKER
1.00 1,00 [MIN/MAX
- TNTER-
16 = B pOLAé;E;F
—1t
DIFECT
o MARKER !
CURSOR
getoce deoode
fdiv faty [MARKER
= SKIP
L=
AJTS
ANALY -
L~ s
100. 1 100.17 CURSOR
o.000 WBE {V) 100.m/diy =100 oFF
AXTS o [LTRE SCALING] [DISPLAY] [SWEEP | {TIMING | [CONST
‘ | lsend ||see ilsene |[SEToe
UETGE0G:
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To Specify between Measurement Points on Curve

1. Select & RSOR primary softkey.

2. Set 1 secondary softkey to ON. Marker and marker coordinates are
- toggles between ON and OFF.

displayed. Selecting -

3. (if both Y1 and Y2 axis are set up) Select the desired marker (axis) by
using - primary softkey. The selected marker is highlighted. Selecting

primary softkey toggles between Y1 and Y2.

4. Set
secondary so

E secondary softkey to ON. Selecting INTERPOLATE
ey %,oggles between DN and OFF.

5. Rotate rotary knob to move the marker to desired rmoeasurement point.

If both Y1 and Y2 axis are set up, a circle marker (o} is displayed on
measurement curve of Y1 axis, and an asterisk marker (=) is displayed on
measurement curve of Y2 axis,

The MARKER coordinate fields indicate the location of markers, The first,
secondd, and third fields are X, Y1, and Y2 coordinates, respectively. X and Y1
indicate location of marker on Y1 curve. X and Y2 indicate location of marker
on Y2 curve,

To turn

arkers.

: secondary soffkey, Marker moves i:o next VAR2 step

curve or next append curve every time you select }
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To move marker fast.
Press front-panel key of the MARKER/CURSOR key group while rotating

rotary knob.

The following figure shows an example to move marker to points between

Example
measurement points by setting :INTERPOLATE. softkey to ON.

GRAPHILET: GRARHICS SHORT B3Aug0% CENBeM
MARKER { -~ TE1.2520mY 10, O0uA 1023420 )
(A
(A ' VARRER
5,00 1.00 MITN/ MAX
|
1 [ 15
e Tt
DIRECT
o MARKER/
CURSOR
gecode aaoode '
rdiv raiv [MRRKER |
SKIP
iAUTG ]
ANAL Y~
P SIS
100,17 100.f [CURSOR
0,000 VEE (V) 100 m/div 1.00 or
NS E MARKmiﬁlthE ecalTNe]  [DTsPLAY| [SWEEP | [TiMING | [CONST
Y2 i A i {SETUP SETUP | ISETUP  § | BETUP
GGT62502
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Analyzing Measwrement Results
Manual Analysis

To Display or Move Cursor

primuary softkey.

secondary softkey to SHORT or L{)I\IG Short or long cursor and

cursor coordmates are displayed. Selecting . secondary softkey

togples as follows:
OFF — SHORT — LONG — 0OFF
3. Move the cursor by using arrow keys of the MARKER/CURSOR key group.

The CUASOR coordinate fields indicate the location of cursor. The first,
second, and third fields are X, Y1, and YZ coordinates, respectively.

To move cursor diagonally.
Press {wo adjacent arrow keys of the MARKFR/CURSOR key group
simultaneously.

Te
Set

cursor.
secondary softkey to OFF,

"~ To move cursor fast.

Press arrow keys and key of the MARKER/CURSOR key group
simultaneously.
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The following figure shows an example to display a short cursor.

RAPHILIST: GRAPH SHORT 9: 18P
GRAPHILIST: GRABMICS FIAGOT CBHEPM [
CUFSOR - 7EL, 2530nV G 32uA 10.026A ) _
orE]
()
s MOAKER
180 1,00 IMEN/MAY
- THTER-
— . POLATE
e e oFF
LT
| DIRECT
MARKER /
CURSOR
decode decode
faiv raty [MaRrKER
Z IR
ACTD
ANALY-
] SIS
/\/
100.F 1007
Q.00 VEE (V) 100 migiv =1.40
Fexis E 1% scm_INEE DISELAY] [eWEEP | [TIMING | [consT |
i vzl [ ISETUP | ISETUP | ISETUR | |SETUP
ETEEO0T
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Analyzing Measurement Results
Manual Analysis

To Adjust Display Range to Measurement Curve Auto-
matically

secondary softkey. Scale is changed automatically
to fit the selected measurement curve.

When you set VARZ parameter, or when you perform append measurement,
the scale is changed so that all measurement curves can be displayed.

To cancel auto scaling.
Select - secondary softkey.
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Manual Analysis

To Zoom the Display Range

1. Position the cursor at the center of area that you want to zoom. (For
details about displaying and moving cursor, see “To Display or Move
Cursor”.)

G primary softkey.

secondary softkey to decrease the display range fo half the
present range.

. secondary softkey to increase the display range to double the
present range.

The display range is increased or decreased, and curser is moved to the
center of the plotting area.

If no cursor is displayed before step 3, performing step 3 displays a long
cursor at the center of the plotting area, then zoom is performed.




Analyzing Measurement Results
Manual Analysis

To Center Display at Cursor Location

1. Position cursor af the point where you want to center the plotting area.
(For details about displaying and moving cursor, see “Tb Display or Move
Cursor™.)

primary softkey.

3. (if both Y1 and Y2 axis are set up) Select desired measurement curve by
- primary softkey.

” secondary softkey. The plotting area is
ocation.

If no cursor is displayed before step 4, performing step 4 displays a long
cursor at the center of the plotting area.

To return plotfing area to original position.
Select * secondary softkey.
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Manual Analysis

To Draw Line through Two Specified Points

Selecting 1, I secondary softkey toggies as follows:

OFF — ON — OFF
Th i'ne mode should be normal. So

DEj) softkeys should not be highlighted. If one of %ﬁese
softkeys is hightighted, turn off by pressing the softkey.

4. Move cursors to desired locations by using arrow keys of the
MARKER/CURSOR key group. To select the cursor you want to move, use

the § - secondary softkey.

If it seems that only one cursor is displayed, the cursors are at the same
location,

When lines are displayed and when ON is set in the LINE PARAMETER field
on the DISPLAY: DISPLAY SETUP page, their X and Y intercepts and gradients
are also displayed in the plotting area.

To turn off the line intercept and gradient display
[ - primary softkey, then set

softkey to OFF.

To turn off the data variable display area.
“Use the following procedure:

1. Select:

primary soffkey.

secondary softkey to OFF.

To move the selected cursor to the selected marker position.
Select - secondary softkey.
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Analyzing Measurement Results
Manual Analysis

Example The following figure shows an example to draw a line through two specified
points.
HILST GRAPH SHORT -
GRAPHILS Ics S3AUGOD OBIBPM precs
CLRSOR (- 3.572000v 265 23uA ) AR
(mAj
2.00
Intrépt 7'[
-1 421
1
Grad
531,610 [GRAD ]
MODE
oFF
200u
Jeiv TANGENT
MaBE
of |
FEGRESS
j[ MOBE
f OFF
L=V Inkrept|: 2.pwve
2.00 i e SELECT
0,000 viy v ) 1.00/div 10,00 CURSOR‘.
I | [amrens 1 SCALING  [DISPLAY]ISWEEP | ITIMING | [consT
| ICLRSGR | lsete lsetoe fsetee | |seve
JGTI00E
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Anzlyzing Measurement Resuits
Manual Analysis

To Draw Line through Specified Point with Specified
Gradient

1. Select > primary softkey.

'i‘ softkey to 1 or 2. Selecting this softkey toggles the

econdary softkey to ON. A line and two cursors are displayed.
[ secondary softkey toggles as follows:

OFF — ON — OFF
4, Select GR .
becomes

in the plotting area before this step). Selecting @
softkey toggles between highlighted and not hlghhg ted.

£ secondary softkey if it is not highlighted. Softkey
ighlighted. One cursor disappears (if there are two cursors
- secondary

5. Move the cursor to desired location by using arrow keys of the
MARKER/CURSOR key group.

- GR ] :;fi secondary softkey, then enter gradient value. The line
goes through he cursor with specified gradient.

When lines are displayed and when ON is set in the LINE PARAMETER field
on the DISPLAY: DISPLAY SETUP page, the X and Y intercepts and gradienis
of selected line are aiso displayed in the plotting area.

To turn off the line intercept and gradient display.
primary softkey, then set L

D Y. £ secondary
sofikey to OFF.

To turn off the data variable display area.
Use the followmg proceéure

secondary softkey.
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Analyzing Measurement Results
Manual Apalysis

Example The following figure shows an example to draw a line through specified point
with specified gradient.

GRAHILIST: GRAPHICS SHORT I3Aug0D 018D
ugas OBIBEM R
QURSOR { - 3.5T2000V 289, 23 : TC
A MARKER
{ma}
2,00
Intript
-1].421
1
Grad
521,61
200U
Jery TANGEHT
MODE
oFF
HEGHESS
/% MODE
i 0FF
A/ Infrept i z.pswve
0.00 — £
0.000 Voo v 1.00/div 10.00
| [MARKER/ 1iSCALING|  [DISPLAY! [SWEEP | [TIMING 'ECCNST
| lcLmsoR SETUP | ISETUP | [sETup | ISETUP
ETE5 008
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Analyzing Measurement fesults
Manual Analysis

To Draw Tangent to Specified Point of Measurement
Curve

1. Press L NE primary softkey.

2.

3. _ econdary softkey to ON. A line and two cursors are displayed.
LINE secondary softkey toggles as follows:

4. E secondary softkey if it is not highlighted. Softkey

g . The cursors disappear and marker appears. Selecting
IDE toggles between highlighted and not highlighted.

5. Move marker to the desired measurement point by rotating rotary knob.

When lines are displayed and when ON is set in the LINE PARAMETER field
on the DISPLAY: DISPLAY SETUP page, the X and Y intercepts and gradients
of selected line are also displayed in the plotting area.

To move marker to next VAR2 or next append curve.
RKE: P secondary softkey. Marker moves to next VAR2 step

curve or next append curve every time you press MA;

To turn off the line intercept and gradient disp
Select D TUP. primary softkey, then set
softkey to OFF.

To turn off the data variable display area.
Use the following procedure:

L. Select

2. Set |

To move marker between two adjacent measurement points.
See “To Specify between Measurement Points on Curve”,
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Example

Analyzing Measurement Resuls
Manual Analysis

The following figure shows an example to draw a tangent to a specified
measurement point,

GRAPHILIST: GRAPHICS o SHORT 93Aug09 GE1BEM
MARKER § - 2.572000v 289 . 23u4 H
(ma}
2.00
intrept
~i.421
1
Grad
S31.614] ERED
HOLE
OFF
200u
fdiv
' AEGRESS
o MODE
OFF
| b1 iatrepti: 2z.bmve
9.0 VRRRER
©.000 oLV 1.06/a8v 10 00 Eat
fMarKER/ SCAL ING| ?DESPLAYi SWEEP  ITIMING | [CONST
{CURSOR [SETUP | [SETUP |{SETUP | |SEWW
UGTGE00%
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Analyzing Measurement Fesulis
Manual Analysis

To Draw Regression Line for Specified Region

. Select ]

. Select the desired axis for regression calculation by selecting AX 5

. Select

‘ primary softkey, then set the

softkey to ON.

primary softkey (if both Y1 and Y2 axis are set up). Then, if necessary,
move marker to desired measurement curve by selecting M :
secondary softkey.

becomes highlighied. Selecting
between highlighted and not highlighted.

Move cursors o specify range of regression calculation. (Use arrow keys of
the MARKER/CURSOR key group to move cursors to desired location.)

_ secondary softkey toggles

To select the cursor you want to move, use the
secondary softkey.

The range used for calculating the regression line is defined by the position of
the two cursors as shown in the following figure.
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Analyzing Measurement Results
Manual Analysis

CLrsDrs

) /\
the range of
TEQTESSIoN

2.00 / N
3 calculation

200u
iy

.00

0000 VD V) 1.0%/div 10.00

LGTE2007

If it seems that only one cursor is displayed, the cursors are at the same
location.

When regression line's are displayved and when GF is set in the LINE
PARAMETER field on the DISPLAY: DISPLAY SETUP page, the X and Y
intercepts and gradient of selected line are also dispiayed in the plotting area.

To turn off the line intercept and gradient displa
Select, DISPLA - primary softkey, then set |
softkey to OFF.

3 secondary

To turn off the data variable display area.
Use the following procedure:

primary softkey.

econdary softkey to OFF.

the selected marker position,
econdary softkey.

4-20



Example
specified region.

Analyzing Measuremant Results
Manual Analysis

The following figure shows an example to draw a regression line for the

RAPHILIST: GRAPHIC SHORT a0 018D
Gl LIET: GR WS 93AUg 09 0E18PM V]
CURSOR { - 3.572000v 2ES.230A ) O
MARKETR { - 3. 572000 289 23uA H MARKER
{mal [
2.00
Intrept
ezt
1
Grad
541,640 7%
200y
fdlv ITANGENT
{ MORE
[
#
| intropt | 28976 e
6.80 — SELECT
¢, 000 VooV ) 1.00/div 10.60 CUHSOR-
i
MARKER | SCALING !'DISPLAY SWEEP | [TIMING | ]CONST
CURSCR | SETUP | {SETUP | [SETUP [ iSETLR
GGTOR008
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Analyzing Measurement Results
Manual Analysis

To Display and Select a Line

L ' primary softkey.
2. ; €T softkey to 1 or 2. Selecting this softkey toggles the
3. secondary softkev to ON. Selected line and two cursors are

displayed. Selecting the - secondary softkey toggles as follows:
0FF — ON — 0OFF

To select line to analyze.
! [ secondary softkey to desired line (1 or 2). Selected line is

CT secondary softkey toggles as follows:

1 — 2 — NONE — 1

The following are independent for each line. So, changing the active line also
changes the following:

o locations of marker and cursors

o X and Y intercepts and gradient
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Analyzing Measuremant Results
Marual Analysis

To Display Grid on the Graph

1. Select I b primary softkey.

2. Set GRID secondary softkey to ON. Grid is displayed. Selecting
secondary softkey toggles between ON and OFF.

To turn off grid.

Set GRID secondary softkey to OFF.
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Analyzing Measurement Resuits
Manual Analysis

Example

To Change Data Variable on Graph

- Select ﬁIS

- Belect Rl

. Select E3

primary softkey.

I secondary softkey.

Move the pointer to desired data variable field by using the arrow keys,
then select secondary softkey tc enter the desired variable name.

" primary softkey to exit the RE-SETUP GRAPH mode.

To exit without changing data variable.

Select

. primary softkey.

The following figure shows an example setup to change the data variable to
be displayed.

GRAPHILIST: GRAPHICS SHORT B3ugls 061IEPM 3
MAPKER § - 3. E72000V 289.25uA )
[ 530G, 1us

{reA} 14
2.00

!

SINDEX

2004

fdiv

‘—r-—“'”'/
.00 " MORE
6.000 LI IR 1.00¢div 10.00 aa
oM
[exiT H i[ lg i ” ;\ 1 CANCEL l
H ; j H

UGTOR0G9
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Analyzing Measurement Besults
Manual Analysis

Example

To Change Range of X or Y Axis Scale

L. Select primary softkey.

2. Select B - secondary softkey.

2. Move pointer to maximurn or minimum value field of X or Y axis scale by
using the arrow keys, then edit the setup value by using ENTRY keys or
rotary knob,

E - primary softkey to exit RE-SETUP GRAPH mode.

To exit without changing rangeof X or Y axis scale.
primary softkey.

The following figure shows an example setup to change maximum value of Y1
axis. '

GRAPH/LIST: GRAPHICS SHGRT Q3Aug00 05 1BPM
[ R —
1.00
|
-
e B
LT ey
dec.:ode decode
rdiv - JE TV I
Py
100, 100.7 |
0,000 VBE (V] 100w/ div -1.00
1,00
=) L P
UGTOZH0
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Analyzing Measurement Results
Manual Analysis

Example

To Change Variable Assigned to X, Y1, or Y2 Axis

primary softkey.

secondary softkey.

3. Move pointer to variable field of X, Y1, or Y2 axis by using arrow keys,
then select secondary softkey to set the desired variable.

rimary softkey to exit RE-SETUP GRAPH mode.

ut changing variable assigned to X, Y1, or Y2 axis.
primary softkey.

The following figure shows an example setup to change the variable that is
assigned to Y1 axis.

GRAPHAIST: GRAPHICS SHORT 93AUg0Y 06TIBPM

Vs
(A1 VG
2.00
VD
VSR
200U
Jdiv TG
16
—
o.00 MORE
i 10.00
1 0,000 VBBV . 1.00/div 13

c U T EE

HUGEToZoN
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Analyzing Measurement Results
Manual Analysis

To Overlay an Internal Memory Measurement Curve
onto Plotting Area

This section explains how to overlay a measurement curve {that was stored
into an internal memory) onto plotting area. To store a measurement curve
into an internal memory, refer to “To Store Setup or Result Data into Internal
Memory” in Chapter 3.

2. Set H - secondary softkey to the desired memory number.
Selected measurement curve is overlaid onto plotting area. Selecting
- - secondary softkey toggles as follows:

OFF -1~ 2 — 3 — 4 - OFF

ion of overlay measurement curve.
) secondary softkey. The following information of
overlay measurement curve overwrites the information of the present curve.

s axis names and axis scales
o cursor and marker coordinates
« data variables

: primary

To display information of original curve again, select the
softkey.

ale to the same scale as overlay curve.
: secondary softkey.

To return to the original scale, you need to select primary softkey,

then select
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Analyzing Measurement Results
Manual Analysis

Example The following figure shows an example to overlay a measurement curve (that
is stored in internal memory 1} onto the presently displayed measurement
curve,

GRAPHILIST: GRAPHICS SHORT $3AUGOY OBTIBPM
SETUR
GRAPH
{mA)
2.00
Overlal Measurement Cuyrve N R
) VAR
! OFF
Present Cyrve The ]
PRAMTRS
200
Jdiv
M// -
.00 B SCALE
©.000 w oV 1.00/d1v 10.06 OE;’%RLAY
‘ HMARKEP.I SCAL TG DISPLAY{ SWEEP | [TIMING | [CONST ‘
| CURSOR [ |sETWP iserp | |sETwe | [SETWP
GTOR0E, G080
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Analyzing Measiwrement Results
Manual Apalysis

To Scroll the LIST Page

e Press an arrow key of the MARKER/CURSOR key group. List scrolis in
direction of selected arrow.

List can be scrolled even while performing measurements.
When marker is displayed, marker does not move during scrolling.

To scroli list fast,
Press (Fast) key of the MARKER/CURSOR key group while pressing an arrow
key of the MARKER/CURSOR key group.
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Analyzing Measurement Results
Manual Analysis

To Display or Move Marker on LIST Page

primary softkey.

L. Select

2. Set MARKER secondary softkey to ON. The marker is displayed. Selecting
. secondary scftkey toggles between ON and OFF.

3. Rotate rotary knob to move the marker to desired measurement point.

Select | - secondary softkey. Marker moves to next VARZ step

data or next append data every time you select
softkey.

secondary

To move marker to next append data.
key. Marker moves to next append data

every time you select secondary soitkey.
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Example

Analyzing Measurement Rasults
Manual Analysis

The following figure shows an example to dispiay marker,

GRAPH/LLIST. LISY SHORT 23AUGLS 05 18PM
# Vi IF
v A
DIRECT
MARKER
1 -10. 00000 -4.,1500000
2 0.00000G 5. 1500008 g&?;élzﬁ
3 10.00000m 2.300000p
AL B0 BED RN ST ot ls] S
5 30.00000m 14 . GGOOOP] T
=]
-
k)
9
[T pIF [[E75.00C05 AIY i |
SPRE AD RE -~ SWEER TIMING | [CONST
SHEET SETUR| {SETUR | lsETUR | |SETUP

LGTO2013, 100x60
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Analyzing Measurement Results
Manual Analysis

Example

To Change Variables of LIST page

1. Select primary softkey.

2. Move pointer to desired column variable or data variable field by using
arrow Keys, then select secondary softkey of desired variable.

3. Select - primary softkey to exit RE-SETUP LIST mode.

To exit out changing LIST variables.
.. primary softkey.

The following figure shows an example to change the LIST variables.

GRAPH/LIST: LIST SHORT 93AuQ0Y 06118PM
MARKER
an
# VE Ha
1% A
CIFECT
1 ~16.000000 -4 1500000 MARKER
2i 0060000 | 11500000
i 5 ans R
4 20.00000m 6. 8500000 MARKER
5 30.00000m 14 . 80000p SKIP
[
- PR
8
&
[TBIF | 575.c0c0p ALY T F
B
SPREAD EQE— ; SWEER TIMING CONST
SHEET ¢ BETUR) leemupe SETLP SETUR

UGTOZ0M, 10080
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Automatic Analysis

You set up automatic analysis before the measurement by using the DISPLAY:
ANAILYSIS SETUP page. Then, after measurement is performed, the marker
and lines are automatically positioned according to automatic analysis setep.

This section covers the following automatic analysis tasks:
¢ To draw line by specifying two points
o To draw line by specifying gradient and one point

+ To draw tangent to specified measurement point

To draw regression line by specifying two points

To display marker af specified point
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Analyzing Measuremens Results
Autematic Analysis

'To Draw Line by Specifying Two Points

1. Press front-panel key.

2. Confirm that OF is set on the
GRAPH/LIST: GRAPHICS page.

b primary softkey. The DISPLAY: ANALYSIS SETUP

secondary softkey on the

3. Select e
page is displayed.
4. In field (1), select :

secondary softkey.

5. In field (2), select secondary softkey to specify desired axis.
6. In field (3}, select: '

- secondary softkey to specify a point by X-Y

7. If you selected B

a. In the X field, enter desired expression to specify X coordinate.
b. In the Y field, enter desired expression o specify Y coordinate.
c. Go to step 8. '

8. If you selected

In field (4), select secondary softkey fo set desired data variable name.
In field (5), enter desired expression.

c. In field (6}, select:

secondary sofikey if you want to set a search start condition
ing specified point.

~ secondary softkey to disable (clear) the AFTER settings.

oo

d. 1 you selecte - select secondary softkey to enter desired data
variable in field (7).

€. If you selected .

enter desired expression in field (8).

9. Specify the other point by step 5, then step 8 or 7.
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Example

Analyzing Measurement Resulis
Autamatic Analysis

Data condition mode specifies a point related to the measurement curve,
So, if no measurement data satisfy the specified condition, the nearest
measurement point is used.

For the meaning of expression that you can enter in step 6 or 7, see
“Expression” in “Data Variable and Analysis Function” in HP 4155441564
User’s Dictionary Reference.

To specify a point between two measurement points.
Set, Interpolate field to ON.
"To disable (clear) the settings.

Move the pointer to field (1), then select
fields disappear.

. secondary softkey. Setup

The following figure shows an example setup to automatically draw a line
through two specified points. One point is specified by X-Y coordinate mode
and other point is specified by data condifion mode.

M (2) {(3)
DISPLAY: ANALYSIS SET / 93822 11:3?/ E—
AL INEL: [MoRMAL 7] line on LYil between a peint (AT ° ]
X0 (4) (5) !
V{0 ]
and a pylnt {WHERE ]
tvee #] = 10 ] S
FAFTER] {VeE 1} = [{Moxivoeds i !
nEZ: | ] j___—_J
e B (8
*MARKER: AL a2 point where ]
[ ] ;
| I
*Interpolate: [OFF]
MAX{VCE } ]
{DISPLAY F&u{ “ E [g “pagv | [FEXT
SETUD | |2 | | oaoe 1 lpecE |
TG0
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Analyzing Measurement Results
Automatic Analysis

To Draw Line by Specifying Gradient and One Point

1. Press front-panel key.

2. Confirm that ON is set on the :
GRAPH/LIST: GRAPHICS page.

UP primary softkey. The DISPLAY: ANALYSIS SETUP

E secondary softkey on the

3. Select &1
page is dispiayed.

4. In field (1), select

secondary softkey.

5. In field (2), select secondary softkey to specify desired axis,
6. In field (3), select:

secondary softkey to specify a point by X-Y

BY DATA CON 0N secondary softkey to specify a point by data
condition mode. (Go to step 7.)

7. Tf you selected secondary softkey:

a. In the X field, enter desired expression to specify X coordinate,
b. In the Y field, enter desired expression to specify ¥ coordinate.
¢. Go to step 8. '

8. If you selected } secondary softkey:

a. In field (4), select secondary softkey to set desired data variable name.
b. In field {5), enter desired expression.

c. In field (6), select:

. secondary softkey if you want to set a search start condition
ing specified point.

. secondary softkey to disable (clear) the AFTER setiings.

d. 1 you selected
variable in field (7).
€. If you selected L, enter desired expression in field {8).

select secondary softkey to enter desired data

9. In the Gradient field, enter gradient expression,
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Anabyzing Measurement Fesults
Automatic Analysis

Data condition mode specifies a point related to the measurement curve.
So, if no measurerment data satisfy the specified condition, the nearest
measurement point is used.

For the meaning of expression that you can enter in step 6 or 7, see
“fixpression” in “Data Variable and Analysis Function” in HP 4155441564
User’s Dictionary Reference.

To specify a. point between two measurement points.

Set Interpolate field to ON.

To disable (clear) the settings.

Move the pointer to field (1), then select D
fields disappear.

secordary softkey. Setup

The following figure shows an example setup to automatically draw a line
through the specified point with the specified gradient.

(4) M {5 }2) (3}
A
DISPLAY: ANA%/SS sg’“r/'w/ / B3AL22 3.1:3‘&// w——l
WLIELHGRAD  © JAine on (Y1) at a peint [weRE] L

{ DM 1= [MAX(DOMI%D .01

Gr Adient A 08
e {8)

*LINEZ: | H

%)

#pRKER: At a point where
{ ]

*interpolate: [OFF]

0.8

DiseLAY] TG

A P EE R

SETUR | IARYET

UETOIO0
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Automatic Analysis

To Draw Tangent to Specified Measurement Point

1. Press front-panel key.

2. Confirm that ON is set on the
GRAPH/LIST: GRAPHICS page.

3. Select ANLYS ETUP primary softkey. The DISPLAY: ANALYSIS
SETUP page is displayed.
4. In field (1), select 1

:'_:: secondary softkey on the

5. In field (2), select secondary softkey to specify desired axis.

6. In field (3), select secondary softkey to select desired data variable name.
7. In fieid (4), enter desired expression,

8. In field (5), select:

- secondary softkey if you want to set a search start condition for
g specified point.

secondary softkey to disable {clear) the AFTER settings.

9 1 vou selected
variable in field

i, select secondary softkey to enter desired data

10. 1f you selected enter desired expression in field (7).

Data condition mode specifies a point related to the measurement curve,
5o, if no measurement data satisfy the specified condition, the nearest
measurement point is used.

For the meaning of expression that you can enter in step 6 and 9, see
“Expression” in “Data Variable and Analysis Function” in HP 4]155A4156A
User’'s Dictionary Reference.

Fo specify a point between two measurement points.

Set Interpolate field to ON.

To disable (clear) the settings.
Move the pointer to field {1), then select
fields disappear.

secondary softkey. Setup
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Analyzing Measurement Besults
Automatic Analysis

The following figure shows an example setup to automatically draw a tangent

line to a specified measurement point.

3 W

(2)

DISALAY; AMALYEIS SET /

D3SULZE 11.32AM (e

# F
LI [TANGERT A Tine on (V1)
[pGM 1 = [MAX(DGMI*0.01

at a point where

3,

[AETER} (DM
g S
(5 (6) M
L INEZ: [ }

#MARKER: At a paint where
{ i

#Interpolate: [OFF]

MAXDGM )

DISPLAY) [RUTOL [ i TBPREV ) [TEXT §
SETP | YRS 1 i e LPAGE i
UEToEeT
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Agtomatic Analysis

To Draw Regression Line by Specifying Two Points

1. Press fron¢-panel key.

2. Confirm that ON is set on the |
GRAPH/LIST: GRAPHICS page.

primary softkey. The DISPLAY: ANALYSIS SETUP

secondary softkey on the

3. Select ANLYSIS
page is displayed.

4. In field (1), select B secondary softkey.

5. In field (2), select secondary softkey o specify desired axis.

6. In field (3), select:

ATE secondary softkey to specify a point by X-Y
coordinate mode. (Go to step 6.)

. secondary softkey to specify a point by data
Go to step 7.}

condition m

7. If you selected secondary softkey:

a. In the X field, enter desired expression t¢ specify X coordinate.
b. In the Y field, enter desired expression to specify Y coordinate.
c. Go to step 8.

8. If you selected secondary softkey:

a. In field {4), select secondary softkey to set desired data variable name.
b. In field (5}, enter desired expression.
¢. In field (6), select:
. E econdary softkey if you want to set a search start condition
fo g specified point.
secondary softkey to disable (clear) the AFTER settings.

d p you selected
vartable in field (7).

€. If you setected

select secondary softkey to enter desired data

enter desired expression in field (8).

9. Specify the other point by step &, then step 6 or 7.
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Automatic Analysis

Regression calculation is performed in the range defined by the two specified
points as shown in the following figure.

specified two points

ey
200
| the range of
i regression
B calculation
200y B
Adly
2.00 .
0.000 v (W) 1.00/div $0.00

LaTozoLe

Data condition mode specifies a point related to the measurement curve.
So, if no measurement data satisfy the specified condition, the nearest
measurement point is used.

For the meaning of expression that you can enter in step 6 and 7, see
“Expression” in “Data Variable and Analysis Function” in HP 41 55A/156A
User’s Dictionary Reference.

To specify a point between two measurement points.

Set Interpolate field to ON.

To disable (clear) the settings.

Move the pointer to field (1), then select D
fields disappear.

secondary softkey. Setup
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Anelyzing Measurement Results
Automatic Analysis

Example The following figure shows an exarpie setup to automatically draw a
regression line. The range for the regression calculation is specified by two
points. One point is specified by X-Y coordinate mode and other point is
specified by data condition mode.

{3

(1 }2)
DISPLAY: ANALYSIS SE}W/ / 93JUL22 11:32A
4

HLINE:[AEGRESTION] 1lire on {[¥:] betWeen a point (AT )

GO @y (e) z

Y:{o 1
and a gaint [vw&‘f]

VeET ] = [10

{AFTER] [vCE - ] = [IMARIVEELS o
£ A £
/LINEz:[ } e
7
© {8}

#MABRKER: At a poini where
[ I

#Iinterpolate: [OFF)

MAX{VOE
DISPLAY] ‘r&u
sETER | A

UaToZCD

R
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Analyzing Measurement Results
Automatic Analysis

To Display Marker at Specified Point

1. Press front-panel key.

2. _ - primary softkey. The DISPLAY: ANALYSIS SETUP
page is displayed. :

3. Move pointer to field {1), then select secondary softkey to sef desired data
variable name.

4. In field (2), enter desired expression.
5. In field (3), select:

. . secondary softkey if you want to set a search start condition for
finding specified point.

secondary softkey to disable (clear) the AFTER settings.

6. 1f you selected
data variable.

in field (4), select secondary softkey to set desired

7. If you seiected in field (5), enter desired expression.

The marker can be displayed on the measurement curve only. So, if no
measurement data satisfy the specified condition, the nearest measurement
point is used.

For the meaning of expression that you can enter in step 4 and 7, see
“Expression” in “Data Variable and Analysis Function” in HP 4155A/4156A
User’s Dictionary Reference.

To specify a point between two measurement points.
Set Interpolate field to ON.
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Analyzing Measurement Resuits
Automatic Analysis

Example The following figure shows an example setup to automatically display marker
at specified point.

DISPLAY: ANALYSIS SETUR S3MULEZZ 11.32AM

*LINEL FREGRESSIONT line on [¥1] between a poini [AT H

LINEZ: | ]

(1) (2) —

*MARKEFK AL a poiny/where ' rs——
L‘Jﬁy 1= [C.2

[AFTER] [VCE ] = [MAREVER

wWinterpo¥ate: [OFF ]

38 (4 (5)

MAX(VCE)

e S O |~ 0
HGET0Z020
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Filer

HP 4155A/4156A has file, print, and plot functions. The information about
these functions is organized into the following two sections:

e File Operation

e Hardcopy

A
2o



File Operations

This section covers the following file operation tasks:

To list file names stored on diskette

To store setup or result data onto diskette

To store setup or result data info infernal memory
"o store result data in spreadsheet format

To load setup or result data from diskette

To load setup or result data from infernal memory
To rename a file on diskette

To remove a file from diskette

To copy fite on diskette to ancther diskette

To copy setup or result data from internal memory to diskette
To initialize a diskette

To backup a diskette

You can use these file operations on internal memory and disk memory of HP
4155A/4166A.

You can perform file operations as follows:

Selecting softkeys on the SYSTEM: FILER page. All file operations can be
pe_rfomxed.

Selecting the front-panet keys ((Get) and (Save)) of the User File key group.
Only store and load file operations can be performed.
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Filer
File Operations

SYSTEM: FILER page.

All file operations can be performed by selecting the secondary softkeys on

front-panel key, then selecting FILER primary softkey.

On SYSTEM: FILER page, you cannot enter lowercase characters for file
names. ¥ vou do, an error occurs. Following figure shows SYSTEM: FILER

page.

SYSTEM: FILER DRAFRO: OZ:IZOPM g
PILE CATALOG CATALGO
FORMAT: DOS VOLUME: BP4155 USED= 345 Avall= 1143 BAVE

FILE NAME SIZEibyte] DATE TIME  [COMMENT]
sysi el 234 92-03-21 1210 1234567BRO123456
CMOS1234.PRO 1234 92-0R-22 14:00 sample § BT
CMOS1234.DAT 123456 92-08-22 15:23 channel-length 1 i
BE3AE6TE . PRO 1234 $2-08-23 10:33 sampls 2
B2345678. DAT 123455 92-08-23 11:10 anneal 1 BRGE
FROGY 234 92-08-23 14:52 sample 3 i
1 T
1 RENAME |
FUNCTION: (2}
COPY
{3}
SISk
OPERA
S5
A IMISCEL~-] [CONFIG | [CALIB/ ’ PRINT [{COLOR |}
j iLANEOUS ! % DIAG SETLP SETLP
GTC300!

The SYSTEM: FILER page has the following areas:

(1) FILE CATALOG area

Lists names of files stored on diskette and other information.

(2) FUNCTION field

Displays the file function selected by secondary softkey.

{3) FUNCTION setup area

Displays the setup fields for the selected file function.

Front panel keys of User File key group.
You can also perform the store operation by selecting the (Save) k@y And can
perform the load function by selecting the {Get) key.

Ci}"‘l
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To List File Names Stored on Diskette

1. Insert a diskette into flexible disk drive.
2. Press front-panel key.
3. Select LER primary softkey to display the SYSTEM: FILER page.

FILE CATALOG area.
For details about information displayed in the FILE CATALOG area, refer to

“QYSTEM: FILER page” in “Page Organization” of HP 41 55A/41564 User’s
Dictionary Reference.

To move the pointer in the FILE CATALOG area, rotate the rotary knob. If all
the file names cannot be displayed in the FILE CATALOG area, you can scroll
the file names by rotating the rotary knob.

secondary softkey. File names are listed in the

To display file comments.
Select one of the following:

s Tor selected file: select secondary softkey.

-~ secondary softkey.

Select : secondary softkey.

"fo search for a desired file name.
Enter an alphanumeric character. Field pointer moves {0 first file name that
starts with entered character.




Exampla

Filer

File Operations

The following fgure shows example that displays file catalog.

SYSTEM: FILER QZAPRG: 021 30PM FIE
EILE CATALOG CATALBG
FORMAT 1008 VOLUME: MP4158 USED= 345 AVAIL= 1143 TXIT
FILE MAME SIZE!byte} DATE COMMENT | FILE
ISY ST 354 CATAL GG

CHMOS1234 . PRO 1234

CMOS1234 .DaT 123456 channel~length 1

B2345578 ,FRQ 1234 H sample 2

B2345678 .DAT 123466 92-09-23 11:10 anneal 1

PROGL 23456 92-09-23F 14:82  sample 3

FUNCTION: 1/6

READ
COMMENT
READ
COMMENT
ALL

LANEOUS

'[MZSCEL~

CONFIG | |CALIB/
AG

IPRINT
[sETUS

COLOR
PSETLR

H

UGTOS00Z
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To Store Setup or Result Data onto Diskette

bo

. Select

- Select

Insert a diskette into flexible disk drive.

Press front-panel key to display SAVE setup fields. Or press the
front-panel key, select . primary softkey, then select the
. secondary softkey.

In the NAME field, enter the file name in which you want to store data:

e maximum characters for HP LIF file: 6 (You cannot set “_" for the last
character.)

e maximum characters for DOS file: 8

. In the TYPE field, select:

* S secondary softkey for measurement setup data.

secondary softkey for stress setup data.
secondary softkey for measurement setup and result data.

. - secondary softkey for customized system data.

. (Optional) In COMMENT field, enter a comment. Maxirvum characters: 16

The specified comment will be displayed in the COMMENT field of the
FILE CATALOG area.

primary softkey. Specified data is saved to diskette.

primary softkey to exit SAVE function.

To list file names on diskette.

- secondary softkey. You can fill in the NAME and TYPE
rotary knob to move to the desired file name, then
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Example Tke following figure shows an example that stores the present measurement
setup data onto a diskette,

FUNCTION: SAVE

NAME [mos: P [mES COMMENT [channel len 1

UGTGEC03

Situations when you Cannot Store Files

front-panel key is avatlable from any page Howaves, prassing 5 ignored for the
folloviing conditions:

o during measurement or forcing stress

‘@ when srror massege is displayed

e when the PRINT/PLOT setup area i displayed by front-panel key
e when the HELP page i displayed

o when the KNOB SWEEP page is dispiayed




Filer
File Operations

To Store Setup or Result Data into Internal Memory

1. Press front-panel key to display SAVE setup fields. Or press

front-panel key, select . primary softkey, then select :
secondary softkey.

2. In the NAME field, select secondary softkey for the memory to which you
want to store data.

3. In the TYPE field, select:

secondary softkey to store measurement setup data
i secondary softkey to store stress setup data

secondary sofikey to store measurement setup and result data

4. (Optional) In COMMENT field, enter a cornment. Maximum characters: 16

The specified corament will be displayed on the label (2nd and 3rd lines) of
secondary softkey for internal memory.

5. Select ] 2 primary softkey. The specified data is stored into the
internal memory. If any data is presently stored in the internal memory,
the data will be lost,

primary softkey to exit SAVE function.
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Example The following figure shows an example that stores the present measurement
setup and result data into internal memory.

FUNCTION: SAVE

NAME  MEM] ] TYPE {par | COMMENT [ Anveal 1

UGTG3M0s

Siuations when you Cannot Stare Files

front-pane! key is available from any page However, pressing is ignored for the
Tollowing conditions:

e during measurement or forcing stress

when error message is displayed

when the PRINT/PLOT setup arse is displayed by front-panel key
¢ when the HELP page is displayed

when the KNOE SWEEP page is displayed
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To Store Result Data in Spreadsheet Format

f—

Insert a diskette into flexible disk drive.
Display result data on the GRAPH/LIST: LIST page.

To display GRAPH/LIST: LIST page, press front-panel key.
If displayed page is GRAPH/LIST: GRAPHICS page, press
front-panel key again to display GRAPH/LIST: LIST page.

 softkey to display ASCI SAVE setup window.

In NAME field, enter name of file (without extension) in which you want
to save data.

In OUTPUT DATA field, enter the range of result data you want fo save
(correspords to NO. column of LIST page).

« left field: upper limit
o right field: lower limit

Select ‘ALL secondary softkey to specify all result data.

. In UNIT field, select:

secondary softkey to save units (such as V or ms) with result data.

F- secondary softkey to not save units.

If UNIT is ON, result data will be treated as string data, not numeric data.
Ineffective value (----) is treated as string, even if you sef this field to
OFF.

In the DELIMITER field, select:
.3 softkey to specify space to be data delimiter.

softkey to specify tab to be data delimiter.

[ softkey to specify comma to be data delimiter.

b-11




Example 1

Example 2

Filar
File Operations

8. In the STRING MARK field, select:

iTi’E primary softkey. The result data is saved to specified

file, and . TXT extension is automatically added.

diskette.
Select secondary softkey.

For details about output format, see “GRAPH/LIST: LIST page” in HP
41588A74156A User’'s Dictionary Reference.

The following figure shows example setup to save result data in a format that
can be used in Lotus 1-2-3®,

FUNCTION :ASCII SAVE

NAME UNIT T

QUTPUT DATA (INDEX NO) DELIMITER  [Comua

4 <m- | MAX STRING MARK .

UGTO3024, 120%40

The following figure shows example setup to save result data in a format that
can be used in Microsoft® Excel®.

FUNCTION ASCII SAVE

NAME MOs, UNTT ==
OUTPUT DATA (INDEX NO) DEL ITMITER T

2] <o [max ] STRING MARK [T

UGTO3025, 120x40
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To Load Setup or Result Data from Diskette

1. Imsert a diskette into flexible disk drive.

2. Press front-panel key to display GET setup fields. Or press
front-panel key, select the | ;': primary softkey, then select '_
secondary softkey.

3. Select !

secondary softkey.
4. Move the pointer to the desired file name by using rotary knob.

2. Select secondary softkey. This sets the NAME and TYPE entries.

6. Select ; . primary softkey. The specified file is 1oaded.

7. Select primary softkey to exit GET function.

See following page for what occurs if setup file does not match present
configuration:
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W
If Setup File does net Match Present Configuration

If the measurement unit cenfiguration of setup file on diskette differs from configuration of present
system, HP 415BA/4158A may change autematically the setup values when loading the setup file.
Aefer to the following conditions:

e When source fils setup hes HPSMU, but present system has HASMU ar MPSMU instead:

r1 Measerement Range

Setup file | Changes to
20V UIRY
1A 100 mA

s When source file setup has HRSMU, but present systern has HPSMU or MPSMU instead:

0 Measurement Range

Setup file | Changes to

10 pA 1 nA

180 pA 1 nA
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Example The following figure shows an example that loads measurement setup and
result data from a diskette,

SYSTEM: FILER 92APRO: 02:30PM e
FILE GATALD CATALOG
FORMAT :DOS VOLLME: HPALE5  USED= 345 AVAIL= 1143 =T
17
FILE NAME SIZE[byte)] DATE TIME { COMMENT | FILE
SYS1 .C8Y 234 92-09-21 12:10 1234567890123456 {CATALOG
CMOS1234.PRO 1234 92-09-22 14:00 sample —
gt o DAT L se e SELECT
Q2345678.PRO 1234 ©2-09-23 10:33 sample 2
B2345678 DAT 123456 92-08-23 11:10  anneal 1 PRS-
PROGL 2345 92-0%-23 14:52 sample 3
EUMCTION: GET 36
NAME 051 TvFE [ DAY ]
READ
COMMENT
[ExECUTEig !E |l t I ‘ I} ‘1EXIT
! i ! i ! i
TET03005

W
Situations when you Cannot Get Files

front-panel key is availzble from any page However, pressing is ignored fer the foliawing
conditions:

» during measurement or fercing stress

e when arror message is displayed

o whan the PRINT/PLOT setup area is displayed by frant-pane! key
= when the HELP page is displeyed

o when the KNOB SWEEP pags is displayed
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Fxample

. Select

. Select

To Load Setup or Result Data from Internal Memory

. Press front-panel key to display GET setup fields. Or press

front-panel key, select F primary softkey, then select G secondary

softkey.

. In. the NAME field, select secondary softkey for desired memory. This sets

the NAME entry.

primary softkey. Data from the specified memory is
toaded.

. primary softkey to exit GET function.

The following figure shows an exarnple that loads data from an internal
menmory.

FUNCTION: GET

NAME MEM ! 1

UGTO2006
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Situations when you Cannot Get Files

front-panel key is available from any page. However, pressing is ignored for the foliowing
conditions:

Filer
File Operations

during measurement or forcing stress

whean error message is displayed

when the PRINT/PLOT setup ares is displayed by front-panel key
when the HELP page is displayed

when the KNOB SWEEP page is displayad
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Example

To Rename a File on Diskette

1. Insert a diskette into flexible disk drive.
2. Press front-panel key.
3. Select FILER primary softkey to display the SYSTEM: FILER page.

4. Select > secondary softkey to display RENAME setup fields.

5. Select

6. Move the pointer to the name to be changed by using rotary knob,

then select SE . secondary softkey. This sets the NAME and

TYPE entries.
7. In the NEW NAME field, enter a new name.

o maximum characters for HP LIF file: 6
« maximumn characters for DOS file: 8

TLE CATALOG area, move to desired name, then

To enter
select

8. Select rimary softkey. The filename is changed to the specified
primary softkey to exit RENAME function.

The following figure shows an example that renames a measurement, setup
and result file,

FUNCTION: RENAVE

rvee (5]

NAME
NEW NAME

UGTO3007
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To Remove a File from Diskette

- Belect,

. Insert a diskette into flexible disk drive.
. Press front-panei key.

Select FIL \ primary softkey to display the SYSTEM: FILER page.

3 secondary softkey to display PURGE setup fields.

then select
entries,




Example

Fiter
File Operations

The following figure shows an example that removes a measurement setup
and result file from a diskette.

FUNCTION: PURGE

NAME [ MOST TYPE | pAT

LUGTO30C8

PERRRRRRRES S SRR T ]

Removing multiple files

Afrer step 8, If you selec secondary softkey in the TYPE field, an asterisk {+) appears ir: the TYPE
field instead of the extension. When you exscute the next steps, 2il fils names with name indicated in
the NAME field are deleted.

For example,  NAME field 5 MOST and TYPE field is =, then the following files are deleted if they
exist:

MOST.MES
MOS1.STH
MOS1.DAT
MOS1.CST
MOS1.PRO
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To Copy File on Diskette to Another Diskette

1. Insert the diskette that has the source file into flexible disk drive.
2. Press front-panel key.
primary softkey to dispiay the SYSTEM: FILER page.

4. Select Cﬁ secondary softkey to display COPY setup fields.

secondary softkey.

pointer to the desired file name by using rotary knob, then
secondary softkey. This sets the SOURCE NAME

and TYPE entries.
7. In the TARGET NAME field, enter the target file name.

o maximum characters for HP LIF file: 6

o rnaximum characters for DOS file: 8

10, After Insert Source Diskette message is displayed, make sure the
source diskette is inserted, then select:

11. Afier Insert Target Diskette message is displayed, insert the target
diskette, then select:

primary softkey to copy the file.

rimary softkey to cancel copying.

primary softkey to exit the COPY function.
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The following figure shows an example thaf copies a measurement setup and

Exampie
result file on the diskette to another diskette.

FUNCTION: COPY

TYPE [DAT | L
TARGET DISK

SOURCE NAME
TARGET NAME

UGTR3009
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Example

9. Select

To Copy Setup or Result Data from Internal Memory
to Diskette

. Press front-panel key.
. Select FIL A primary softkey to display the SYSTEM: FILER page.

secondary softkey to dispiay the COPY setup fields.

In the SOURCE NAME field, select the secondary softkey of the internal
memory that you want to cocpy.

In the TARGET NAME fieid, enter a target file name.
e maximum characters for HP LIF fle: 6
e maximum characters for DOS file: 8

L primary

. Make sure target diskette is inserted, then select
softkey. '

. Select EXIT primary softkey to exit the COPY function.

The following figure shows an example that copies data from the desired
internal memory to a diskette,

FUNCTION: CORY

| TARGET NAME i

SOURCE NAME  MIEM r?

|
UETOI0D
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To Initialize a Diskette

1. Press front-parel key.

4. m the DISK OPERATION field, select
5. In the FORM_AT ﬁeld,_ select:

8. After a confirmation message is displayed, insert the diskette to initialize
into the flexible disk drive, then select:

The PROGRESS STATUS field shows what percent the initialization is
completed,
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The following figure shows an example that initializes a diskette with DOS

format.

SYSTEM: FILER

SZAPRDL 021 30PM o
DISK
INIT

DIsK

i 2ISK OPERATION | DISK INIT

\ CORY

FORMAT B0S

VOLUME NAME HP4155

EOGRESS STATUS

gsxmnal 3 } I’ 1 ‘ l !

UGETO30M
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To Backup a Diskette

1. Press front-panel key.
primary softkey to display the SYSTEM: FILER page.

2. Select

3. Select D | secondary softkey to display setup fields,

4. In the DISK OPERATION field, select secondary softkey.

5. Insert the source diskette, then select
select:

;. primary softkey, then

. primary softkey to execute disk copy.

: 1 primary softkey to cancel disk copy.

5. After the target diskette message is displayed, remove the source diskette,
confirm that target diskette is initialized, insert the target diskette, then
select:

rimary softkey to execute disk copy.

b primary softkey to cancel disk copy.

Note that source and target diskettes must be same format and size.

7. Select BEXIT primary softkey to exit the DISK COPY function.
The PROGRESS STATUS fleld shows what percent the disk copy is completed.

The internal memory capacity may not be sufficient to perform the entire disk
copy. If so, swap the source and target disks every time the swap message is
dispiayed.
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The following figure shows an example that backs up a diskette.

8YSTEM: FILER

GZARROL Q2: 30PM

DISK DPERAYION | LISk COPY

PROGAESS STATUS |

EXECUTE

UGETO302
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If You Have A Problem

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

This chapter is organized into the following secticns:
s When you install the HP 4155A/4156A

This section explains how to solve the problems that may occur when
installing the HP 4150A/4156A.

« When you make a raeasurement

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

s If errors occur

This section lists error codes and messages that may be displayed when
operating HP 4155A/4156A. Also, this section describes how to read data
status.
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M
To Get Help Infermation

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

L
Briefly explains each help softkey
Shaws & map of all pages, highlights the present page name, and gives a brief description of
the highlighted page name. You can use 1h w keys to highlight another page name, then
can display the page by selecting the - secondary softkey.

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

Shews how to read data status, which s displayad at the bottom of GRAPHICS, LIST, XNOB
SWEEP or STRESS FORCE page. This softkey & displeyed only for these pages.

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

You can emter desived varfable or function into the selected setup field of a page by seiecting
sesondary softkey, then pressing front-panel key
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When You Install the HP 4155A/4156A

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

o [f HP 415DA/4156A cannot be powered on

e If measurement units of HP 41501A are not displayed on the CHANNELS:
CHANNEL DEFINITION page

» If external keyboard does not work
e If dispiay page does not appear after applying power
o If HP 16442A test fix_mre is not stable
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When You Instal] the HP 4155A/4156A

If HP 4155A/4156A cannot be Powered on

e Check that the power cable is firmly connected to HP 4155A/4156A and to
power outlet.

o Check that the front-panel LINE switch is on.
o Check that the voltage selector switch is set properly.

The voltage selector switch is located in the lower-right corner of the rear
panel. The following table shows the line voltage selector setting.

Line Voltage Paosition

80132 Vac lsft
188254 Vac right

o Check that the fuse is good.
The fuse holder is located in the lower-right corner of the rear panel.

1. Turn the HP 4155A/4156A off, then disconnect the power cable from the
power outlet.

9. Unscrew the fuse holder on the rear panel.

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

Line Fuse type HP part nember
1006/120 Vac ULUESA T 8A, 250 Vac 21100383
220/243 Vac  ULCSA T 44, 750 Vac 2110-0014

4. Replace the fuse, if necessary, Then, screw in the fuse holder.
5. Turn the HP 4155A/4156A on. .

6-5




If You Have A Problem
When You Install the HP 4185A/41564

If Measurement Units of HP 41501 A are not Displayed
on the CHANNELS: CHANNEL DEFINITION Page

Check that the power cable is firmiy connected to HP 41501A and to power
outlet.

Check that the LINE switch of HP 41501A is on.
Check that the voltage selector switch is set properly.

The voltage selector switch is located in the lower-right corner of the rear
panel. The following table shows the line voltage selector setting.

Line Voltage Pasition

90132 Vac left
188284 Vac right

Check that the fuse is good.
The fuse holder is located in the lower-right corner of the rear panel,

1. Turn the HP 4155A/4156A and the HP 415014 off.

2. Unscrew the fuse holder on the rear panel.

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

Line Fuse type HP part number
100/123 Vao  UL/ESA T 8A, 750 Vac 2110-0383
220/240 Vac  ULCSA T 4A, 250 Vao 2108014

4, Replace the fuse, if necessary. Then, screw in the fuse holder.
5. Turn on the HP 41501A first, then turn on the HP 4155A/41564,

Check that the interface board of HP 41501 A is firmiv connected to
“To Expander Box Interface” of HP 4155A/4156A rear panel.
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When You Install the HP 4155A/4156A

If External Keyboard does not Work

e Connect keyboard first, then turn on HP 4155A/56A.

e Turn off HP 4155A/4156A, then check that the connector of keyboard is
firmly connected into keyboard connector of HP 4155A/4156A front panel.

» Exccute the External Key Controller diagnostics test on the SYSTEM:
SELF-CALIBRATION/DIAGNOSTICS page. If error occurs, write down the
displayed error codes and contact the nearest Hewlett-Packard Sales and
Service office.

If Display Page does not Appear after Applying Power
e I HP 41501A is instailed, first turn on the HP 41501A, then turn on HP
 4155A/4156A.

e If the self-test fails, see “If Errors Occur when You Perform Self-calibration
or Diagnostics” in this chapter.

If HP 16442A Test Fixture is not Stable

e Install stabilizers on the HP 16442A. For this procedure, see Chapter 2.

e If you use the HP 16442A test fixture with HP 16440A selector or HP
16441A R-Box, attach HP 16442A to HP 16440A or HP 16441A by using
plates and screws. For this procedure, see Chapter 2.
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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.

s If measured value oscillates when measuring high-frequency devices
¢ If measured value oscillates when measuring negative resistance

e If noise affects the measured values

s If measured voltage has some error when forcing a large current

« If large current causes high temperature (thermal drift)

e [f measurement takes more time than specified

¢ If measurement damages the device under test

If you get unexpected data when performing sampling measurement
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When You Make A Measurement

If Measured Value Oscillates when Measuring High-
Frequency Devices

When measuring parameters of high-frequency devices, stch as GaAs
MESFETs or high-frequency bipolar fransistors, oscillation may cause
measurement problems. Normal measurement cannot be performed because
of oscillation.

To solve this problem:
« For FETs, add resistive ferrite beads as close as possible to the gate.

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

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

N

i

Test Device

To unit f/\\

f P Toem To Unit
v
Farrite CHTOE0N, x40
Beads

6-9




if You Have A Problem
When You Make A Measurement

If Measured Value Oscillates when Measuring Negative
Resistance

If the DUT has negative resistance characteristics, SMils may oscillate.
Becanse SMUs operate as negative feedback ampiifier.

To solve this problem:
o [or voltage conirolled negative resistance device

o Connect G in parallel with your DUT to cancel negative resistance. To
obtain an output IV curve, use the following equation.

Iy =I—-GxV

H f I
G v | DUT
VT = ﬂ\/
| _

-
e
<

LIGTOEN03, 110x60

6-10



If You Have A Problem
When You Make A Measurament

e For current controlled negative resistance device

o Connect R in series with your DUT to cancel negative resistance. To
obtain an output I-V curve, use the following equation.

Vg =V —Rx*xl

o I the registance of the DUT is less than 1 M@, you can use R-Box.

-

\/2 UGTOBGOA, 050
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ff You Have A Problam
When You Make A Measurement

If Noise Affects the Measured Values

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

To solve this problem:

e Use guarding to reduce the leakage current between your prober and HP
4155A/4156A. Note that long wires cause oscillation because of their large
inductance. For details about connections, refer to “To Make Connections to
Reduce Leakage Current” in Chapter 3.

¢ If some high-power electric machines are operating around HP
4165A/4156A, turn off the machines, then perform the measurements. The
machines affect the power line waveform.

e Shut the Iid of test fixture or shield box to prevent effects of light.

e If these are vibrations due fo nearby machines or due to air flow, put
cushioning material under prober, cable, and HP 4155A/41564; install
stabilizer on the prober; and make the cables stable by taping.

e Wait several minutes affer connecting cables or moving probe needies.
Because these operations cause electromotive force.

= If you use only Force terminal and triaxial cables for HRSMUs or HPSMU,
connect axn open cap to sense terminal.

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

o Offset current in HP 4155A/4156A.
o Thermoelectromotive force in DUT, which causes low current.

o Expansion and contraciion of cables, which causes noise.
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i You Have A Problem
When You Make A Measurement

If Measured Voltage has some Error when Forcing a
Large Current

Voltage measurement may have some error because of the effects of the cable
resistance when forcing a large current.
To solve this problem:

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

For details of Kelvin connections, see “Connection to Device Under Test
(DUT)” in Chapter 3.

If Large Current Causes High Temperature (Thermal
Drift)

If 2 large current is forced to a DUT, the temperature of the DUT may
increase, which may cause characteristics to drift.

To solve this problem:

e Use the pulse output mode of the SMU.

For large currents, the SMU should be set to pulse output mode. This
decreases the average power output to prevent temperature rise of DUT.

6-13




If You Have A Problem
When You Make A Measurement

If Measurement Takes More Time than Specified

When measuring current that is 10 gA or less;, SMUs may take longer time

to measure than the specified integration time. When measuring in a low
current range, the SMUs automatically take longer integration time to perform
accurate and stable measurements.

To solve this problem:;

o Measure current using a fixed range that is more than 16 A, The
measurement will be performed in the specified integration time.

I 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 increases if
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 o
compensate the voltage values.

If Measurement Damages the Device under Test

When performing breakdown measurements, 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 a large current. But
when the current rapidly increases, the current limiter in the SMU cannot
follow the rapid current increase, so a large amount of current may flow
through the DUT for a moment, which may damage the DUT.

To solve this problem:

o Insert a protecting resistor as close as possible to DUT. You can also use a
resistor of the HP 16441A R-Box.
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If You Get Unexpected Data when Performing Sam-
pling Measurement

¥ initial interval is set to a short time and if FIETER ON is set, you may get
unwanted data. FILTER ON causes a slower rise time, so short initial interval
will sample during this rise thne.

To solve this problem:
e Set FILTER field to OFF if you set initial interval to a short time.

Some data may be skipped because measurement takes a long fime.
Measurement takes a long time if measurement is performed in a low 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:

s Measure current using a fixed range that is more than 10 zA. For
measurement ranges 10 pA or less, measurement takes longer than the
specified integration tire.

e Decrease measurement channels to reduce measurement time.

Note that the number of measurement channels automatically increases if
you do both the following: force voltage from channels that are connecied
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




If Errors Occur

H HP 4155A/4156A 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 status is displayed at bottom of GRAPEICS, LIST, KNOB SWEEF, or
STRESS FORCE page.

This section describes the following:
s I errors occur when vou perform self-calibration or diagnostics
e I error occurs when you operate HP 4155A/4156A

o [f measurement data status is displayed.
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Tux08

07

If Errors Occur when You Perform Self-calibration or
Diagnostics

The following are the error codes that are displayed at the bottom of the
SQYSTEM: SELF-CALIBRATION/DIAGNOSTICS page if errors occur when you
perform self-calibraticn or diagnostics.

I errors occur, write down the displayed error codes and contact the nearest
Hewlett-Packard Sales and Service office. Up to seven error codes can be
displayed at the bottom of the SYSTEM: SELF-CALIBRATIHON/DIAGNOSTICS
page. To display the error codes, move peinter £o & desired test item.

Error codes for measurement unit,
The following are the error codes for measurement zmlts Error codes are
5-gigit numbers.

Lxxyy
ax: measurement wnit
00; VSU1,2 and VMU1,2
01 to 06: SMUI to SMU6
07: PGU1,2
08; GNDBU
09: AD converter

1y, error nurber

AD converter faited ROM or RAM seif-test. Measurement unit failed AD
converter test as a pretest for calibration or setf-test,

Successive approximation AD converter failed. Measurement unit failed AD
converter test as a pretest for calibraiion or self-test,

Integrating type AD converter failed. Measureraent urit failed AD converter
test as a pretest for calibration or seif-test.




1xx08

Tax11

taxid

Txnth

1x18

Tax80

Txx91

82

Txx84

Tax87

10030
10031

10032

10033

If You Have A Froblem
If Errars Qecur

AD converter test reached timeout. Measurement unit failed AD converter
test as a pretest for calibration or self-test.

Overvoltage occurred for a measurermnent unit.

Overcurrent occurred for a measurement unit.

Measurement units that are not supported are detected.

Emergency occurred but the cause is unknown. This is displayed, for
example, when unit is known but cause is unknown.

AD converter test reached timeout during calibration or self-test for a
measurerient unit,

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

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

HP 4155A/4156A was turned on before HP 41501A.

Communication failed between HOST controller and SMU controller. Or
calibration/diagnostics was performed, but HOST controlier couldn’t receive
the result from SMU controiler.

VSUs and VMUs failed default test of calibration.
VSUs and VMUs failed function check.

VSUs failed gain or offset calibration.

VMUs failed gain or offset calibration.
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10034

10885

10040

10041

10042

10043

10044

10045

10046

10047

10044

10048

If You Have A Problem
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VMUs faited differential mode 2 V range gain or offset calibration.

VSUs failed gain and offset calibration, VMUs failed gain and offset calibration,
or VMU failed differential mode 2 V range gain and offset calibration.

VMUs failed differential mode 0.2 V range gain or offset measurement.
VMUs failed differential mode 0.2 V range gain and offset calibration.
VMUs and VSUs failed CMR (Cormmon Mode Rejection) amp adjustment.
VSL1 and VMU failed +20 V measurement self-test in 20 V range.
VSUZ and VMU2 failed £20 V measurement self-test in 20 V range.
VSU1 and VMU2 failed £20 V measurement self-fest in 20 V range.
VMU2 and VMU1 failed 20 V measurement self-test in 20 V range.
VSU1T and VMU1 failed 42 V measurement self-test in 2 V range.
VSU2 and VMU2 failed +2 V measurement self-test in 2 V range.
VSU1 and VMUZ failed £+2 V measurement self-test in 2 V range.
VSU2 and VMUL failed %2 V measurement self-test in 2 V range.

VMUs and VSUs failed differential 2 V range self-test. This test measures
+2 V by VMUs in differential mode. (VSUL is connected to VMU1, and VSU2
is connected to VMU2, VSU1 forces O V. VSU2 forces 2 V).

VMUs and VSUs failed differential 2 V range seif-test. This test measures 0
V by VMUs in differential mode. (VSU1 is connected to VMU, and VSU2 is
connected to VMU2. VSU1 forces O V)
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10050

10051

10082

1020
- 10x21

10x22

10223

10x24

10x25

10x26

10780

16781

16762

10783

if You Have A Problem
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VMUs and VSUs failed differential 0.2 V range self-test. This test measures 0
V by VMUs in differential mode, (VSU1 is connected to VMUL, and V5UZ2 is
connected to VMUZ, VSUI1 forces 0 V.)

VMJs and VSUs failed differential 2 V range self-test. This test measures 0 V
by VMUs in differential mode, (VSUZ2 is connected to VMUL and 2, and forces
0V)

VMiJs and VSUs failed differential 0.2 V range self-test. This test measures
0 V by VMUs in differential mode. (VSUZ is connected to VMUI and 2, and
forces O 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 I set and | measure catibration.

SMU failed I bias test.

SMU failed V switch test.

PGU1L failed pulse gain calibration.

PGUZ failed pulse gain calibration.

PGU1 faited pulse offset calibration.

PGU2 failed pulse offset calibration.
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10764

10785

10768

10767

10788

10764

19770

i

10772

10773

10875

10808

10906

10807

It You Have A Probiem
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PGU1 failed voltage calibration of base value.

PGU2 failed voltage calibration of base value.

PGU failed leading time calibration.

PGU? failed leading time calibration.

PGU1 failed trailing time calibration.

PGU2 failed trailing time calibration.

PGU1 failed slope offset calibration.

PGU? faited slope offset calibration.

PGUI failed slope sampling calibration.

PGU? failed slope sampling calibration.

GNDU failed offset calibration.

AD converter failed ROM or RAM self-test.

Successive approximation AD converter failed calibration or seif-test.
Integrating type AD converter failed calibration or self-test.

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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23010

23027

23022

23073

23030

23040

23050

23081

23082

23N

23072

if You Have A Problem
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Error code for CPU and peripherals.
The following are the error coedes for CPU and peripherals. Error codes are
5-digit numbers.

2900z

www: test item number {on SYSTEM: SELF-CALIBRATION/DIAGNOSTICS
page}.
z: test number

Host DRAM failed self-test.

Host ROM failed checksum test.

Host SRAM failed read and write test.
EEPROM failed read and write test.
Real-time clock failed timer test.

HP-1B controller failed self-test. This fest sets some settings, then checks the
status.

Serial interface controller failed self-test. This test sets some settings, then
checks the status.

Host controller sends a command and does not receive acknowledge from
SMU controller.

Host controller failed receiving response from SMU controller by sending a
cormand.

SMU controiler ROM failed checksum test.

SMU controiler on-board SRAM failed read and write test.
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23073

23074

23078

23078

23677

23080

2308

23642

24011

24012

24013

24014

24015

24016

240

24022

if You Have A Prablem
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SMU controller internal SRAM failed read and write {est.

SMU controller internal timer failed self-test.

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

SMU controller test gets timeout.

Access to graphics system processor failed read and write test.
(raphic memories (DRAM) failed read and write test.

Graphic memories (VRAM) failed read and write test.

Serial interface failed write test.

Serial interface test gets timeout on write test.

Serial interface controller is not functioning properly for CTS (clear to send).
Serial interface failed read test.

Serial interface test gets timeout on read test,

Serial interface controller is not functioning properly for DCD (data carrier
detect).

Trigger output test failed or reached timeout.

Trigger input test failed.
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24041

24042

24087

74062

24061

24082

24071

24072

24073

24100

24120

24130

tf You Have A Problem
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Flexible disk drive confroller test failed.

Flexible disk drive 5 V power line test failed.
Flexible disk drive failed diskette change test.

Fiexible disk drive failed read and write test.

65 V source on post regulator is not output.

12 V source on post regulator is not. output.

A front-panel key is stuck in pressed position.

Front key assembly may be disconnected.
Front-pane! key controlier is not functioning properly.
External key controlier failed self-test.

Selector test reached timeout.

R-Box test reached timeout.
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10

12

13

14

If an error occurs when you operate HP 4155A/4156A

The following are the error codes and their messages that may occur when
you operate HP 41556A/4156A. The error codes and messages are displayed in
a message window or in the message display area at the bottom of the page.

Syntax error. Input should be integer number.
Syntax error. Input should be real number .
Syntax error. Unrecognized parameter.
Iillegal setup. The parameter is out of range.
DATA buffer full. Too many APPEKD.

DATA buffer full. Too many points.

Cannot define more than 6 User Vars.

Syntax error. First char should be Aiphabet.
Syntax error. Must be alphanumeric.
Syntax error. Unknown variable name.

System error. HOSTC received invalid data.
UP 4155A/4156A may be broken. Contact the nearest Hewlett-Packard Sales
and Service office.

System error. Unable to communicate with SMUC.
HP 4155A/41568A may be broken. Contact the nearest Hewlett-Packard Sales
and Service office.




16

17

18

20

22

23

24

25

28

21

H You Have A Problem
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System error. Illegal command to SMUC.
P 4155A/4156 A may be broken. Contact the nearest Hewleft-Packard Sales
and Service office.

Illegal operation, Too many LIST data.
Unable to display data list. Not enough memory.

Device I/0 error. Unable to print cut.
HP 4155A/4158A, printer, or plotter may be broken. Contact the nearest HP
sales and service office,

Filer error. File name is required.
Filer error. File Type is required.

System error. Realtime clock has problem.
HP 4155A/4156A may be broken. Contact the nearest Hewlett-Packard Sales
and Service office.

Not 41554/4156A file.
File was created by old revision.
File may be corzupt.

Zero offset meas failed for <unit name>.
Ofiset value is too large, so Zero offset measurement is aborted.

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

System busy. Measuring.
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28

28

30

3
32

33
34

3

40
4

47

if You Have A Preblem
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System busy. Forcing stress.

System error. EEPROM write error.
HP 4155A/4156A may be broken. Contact the nearest Hewlett-Packard Sales
and Service office.

Fixture open. Measurement aborted.

Auto calibration wag aborted.
Auto calibration failed.

No data in internal memcry.

Illegal data. File may be corrupt.

System busy. Unable to save/get when MEAS/STR.
System busy. Unable to change Y-axis.

System error. SMUC lost data.
HP 4155A/4156A may be broken. Contact the nearest Hewlett-Packard Sales
and Service office.

Buffer overflowed. Aborted.

Syntax error. Undisplayable character.
Illegal setup. Une unit assigned several CH.
Illegal disk. Revision mismatch.

Read error cccurred.
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43

44

51

52

63

b4

58

b7
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File name is not LIF type.

File name is not DOS type.

File name is not LIF/DOS type.

Volume label is not LIF type.

Volume label is not DOS type,

Incorrect memory number.

Source and Target are same.

Unable to copy. Memory full.

Unable to copy. SRC and TGT mem num is same.
You cannot specify same memory number in both SOURCE and TARGET

name fields.

Illegal suffix.

System busy.
System busy.
System busy.
System busy.

System busy.

Emergency handling.
Measuring.

Executing cal/diag.
Executing auto calibration.

Printing out hard copy.
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58

100

10

102

103

104

105

07

108

10

M

112
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Unable to copy HP4145 data file 1o memory.
VAR1 is not assigned.

VARl assigned to multiple Channels.

VAR2 assigned to multiple Channels

VARI’ assigned tomultiple Channels.

VAR1 and VAR1® must be same MODE.

Cannot set multiple SMUs to pulse mede

Cannot use VAR when SAMPLING.

Cannot use SMU pulse when SAMPLING.
Duplicate variable names exist.
The setup is not finished.

Standby chan cannot use R-BOX resistor
For standby chanmnel, you cannot use R-Box resistor.

Common chan cannot use R~-BOX resistor.
For common mode channel, you cannot use R-Box resistor.

VAR1 step number is out of range.

START and STOP have different sign.
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116

1148

120

123

122

123

124

126
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SMU pulse Period must be >= Width+4ms.
VAR1 output power too large for unit.
VAR1’ output power too large for unit.
VAR2 output power too large for unit.

TGT SMP TM=AUTO 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 ps.
When initial interval is set to 480 ps or less, you cannot specify LOG or
THINNED-OUT sampling mode.

For LINEAR set AUTG if init int<=480us
When initial interval is set to 480 us or less and when LINEAR sampling
mode is set, AUTO must be set in TOTAL SAMP. TIME field.

TOT SP TM nust be>=INIT INTx (NQofSMP—-1)
Total sampling time must be set in the following range:
total sampling time > initial interval x (number of samples — 1)

STOP CONDITION NAME is not set.
PGU pulse Period must be > Width.
PGU pulse Period must be >= Delay.

PG leading/trailing must be same range

PGU leading and trailing time must be set in the same range. For details
about the ranges, see “Measurement Units” in HP 4155441564 User’s
Dictionary Heference.
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127

128

130

131

132

133

134

135

36

137
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PGU Leading must be <= 0.8xWIDTH.
Leading time must satisfy the following equation.
leading time < pulse width x 0.8

PGU Trailing must be <= 0.8x{Peri-Wid).
Trailing time must satisfy the following equation.
trailing time < (pulse period - pulse width) x 0.8

SMU I range must be <= Compliance range.

SYNC channel is not assigned.
At least one SYNC channel must be specified.

Assigned more than 4 SYNC channels.

Sat INIT INT>=2ms for multi~CH MEAS.
When you perform muiti-channel measurements, initi_al interval must be 2 ms
OT TNOre.

Use FIXED range when INIT INT<2ms.
When you use auto ranging or limited auto ranging measurerment, you must
set initial interval to 2 ms or more.

Cannot disable STBY-0N ch in Stress.

On STRESS: CHANNEL DEFINITION page, vou cannot disable (delete entries
in row) channels that are set to STBY ON on the CHANNELS: CHANNEL
DEFINITION page.

Undefined symbol in user function.
Syntax error in user function.

Too few arguments in user function.
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138

140

iy

147

145

148

147

148

148

150

151

167

153
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Toc many arguments in user function.

User function area is full.
Recursive call in user function.
User function is undefined.

Stack overflow in user function.
GOMMON channel FCTN must be CONST.
COMMON channel FCTH must be NSYRC.

System busy. Unable to change page when MEAS.
System busy. Unable to change page when STRS.
Ineffective page in this setup.

X axis is not assigned.

Y1 axis is not assigned.

ENABLE DELAY must be <= 32767 xINIT INT
For sampling measurements, when stop condition is set to ENABLE, enabie
delay must be tnitial interval x 32767 or less.

No unit is set to STANDBY ON.

System busy. MEASURING (or 4145 USER MODE) .

MIN, MAX have different sign in LOG.
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154

186

148

18

163

164

170
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Can do such operation only for USER VAR.
Illegal setup. The name was already used.

User variable is used in user function.
If a user variable is used in user functions, the user variable cannot be
deleted.

AUTO Analysis is undefined.

TOT SAMP TIME must be<=INIT INTx32767.
Total sampling time must be initial interval x 32767 or less and 1x 10 or
less.

Measure channel is not assigned.
Unable to £ind approximate data.
Illegal graph scale setup.

The Sweep/Pulse Polarity is not same.
SYNC can not be set for standby CH.

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 VAR1 and VAR2
must be equal or more than setup resolution.

PGU Peak/Base difference must be <= 40V

Use Sweep/Bias instead of SMU Pulse.
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i

180

181

183
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Knob Bweep sets VAR1’ to CONST,

If vou set VAR1’ for knob sweep measurement, the VARY’ channel forces a
constant value equal to START value, VARI” cannot be a sweep source for
Knob Sweep measurement,

Cannot do SAMPLING when Knob Sweep.
ISTEP| must be <= |STOP-START] .

Cannot set CONT AT ANY if PCOMP is ON. .
When you set power compliance, you cannot select €
softkey.

CONST setup must be<=unit output range.
Pulse BASE must be <= unit output range.

PGU pulse WIDTH must be >= setup res.
Pulse width of PGUs must be greater than or equal to unit setup resolution.

TRIG OUT DELAY is too long.
Trigger out delay must be 32.7 ms or pulse width you specified, whichever is
shorter.

Cannot ENABLE stop if INIT INT < 2 ms. '
When initial interval is set to less than 2 ms, you cannot set stop condition.

Illegal setup. Target module is not installed.
Illegal sevup. Invalid command.

Cannot define more than 6 User functions,

Cannot define more than 8 data vars in lists.
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184

185

183

184

188

198
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Cannot define more than 2 display data vars.

Ascii format does not allow block transfer.
Block size mismatched with data format.

Y2 axis is not assigned.

List name is not assigned.

The specified name is not list name.
Illegal file type is requested.
System busy. Printing out hard copy.

Upnable to set. Another controller is on bus.

Unable to specify this name here.

PGU Pulse DELAY must be >» setup res.
PGU pulse delay time must be > setup resolution.

Cal/Diag failed. Cannot use unit.
Compliance too low to force pulse.
Compliance too high to force pulse.

Two VPULSE PGUs must be same STBY.

Two VPULSE PGUs must be same FCTN.




pitll
202
204

205
206

21

213
216

220

221

224

225
226
227
229
230

231
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System error. Filer memory overflow.

Filer error.

Filer error.

Filer error.

Filer error.

Integer overflow,

File type is wrong.

EQF found.

EOR found.

Trigger ignored.

Filer error.

Filer error.

Filer error.

Filer error.

Filer error.

Filer srror.

Filer error.

Filer error.

Filer error.

Filer error.

Filer error.

DISK record is not found.
DISK record data error.
Undefined I/0 path.
Permission denied.

The directory is not empty.

No DISK in the drive.
Initialization failed.
Invalid DISK voiume label.
DISK is not initialized.
Checkread error.

Bad HFS DISK.
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232

233

234

235

238

231

23

4

242

243

244

245

246

265

280

Filer error. DISK is full.

Filer error. Directory is full.

Filer error. File name is undefined.

Filer error. File name is wrong.

Filer error. The file name is already used.

Filer error. Bad device type.

Filer error. Unable to use wildcard.

Filer error. Operations failed.

Filer error. The target type is wrong.
Filer error. The file is protected.
Filer error. DISK is protected.

System error. Unable to verify.

Filer error. Unable to copy between LIF/D0S.

Filer error. Reazon Unknown.
HOLD T™ must be>=0 when INIT INT>=2ms.

VAR1? output value is out of range.

if You Have A Problem
If Errors Decur
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284

286

289

280

29

283

300

30

302

303

306
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Sampling range must be <= lldecades.

Cannot execute cal/diag after power fail.
Turn on HP 4155A/4156A again to perform calibration or diagnostics.

MEAS not finished. Incomplete data deleted.
If you press front-panel key before the specified measurement finishes,
incomplete measurement data is delefed.

STBY ON ch MODE{MEAS/STR) must be same

Cannot use unit after power fail.

VAR1’ parameters must be >= output res
Start, stop, and step value of VAR1’ channel must be unit output resolution or
more.

Cal/Diag aborted (failed on some units).
Calibration or diagnostics was aborted by receiving *RST command. Se, some
units maybe failed.

Over voltage is detected.

Over Current is detected.

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

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

Cannot shutdown Main Frame,
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307

308

310

4008

401

402
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Emergency. Reason unknown.
An emergency occurred on an empty slot. Or an emergency occurred on an
existing slot, but the reason is unspecified.

Cannot shutdown Power Supply.
Turn on HP 4155A/4156A again. You can use filer functions after selecting OK
secondary softkey (except when this error occurs during power-on test}.

Unknown emergency (SMUC time out).

Perform 305: HOSTC <--> SMUC I/F test on the SYSTEM: SELF-
CALIBRATION/DIAGNOSTICS page. If this test fails, HP 41556A/4156A may be
broken. Contact the nearest Hewlett-Packard Sales and Service office.

The SMU AND PULSE GENERATOR EXPANDER is not turned on.
Turn on the expander, then cycle mainframe power.”’

Unsupported unit detected in Slot ##. Turn off the power and
remove the unit.

The displayed unit must be changed. Contact the nearest Hewlett-Packard
Sales and Service office.

System error. Undefined method. System bug.
System bug. Invalid parameter.

System bug. Inconsistency.
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If a Measurement Data Status is Displayed.

If measurement or stress force cannot be performed correcily, the
measurement data status is displayed at the bottom of the GRAPHICS, LIST,
KNOB SWEEP, or STRESS FORCE page. The status indicates hardware and
calcuiation errors.

The status format depends on the displayed page as follows:

GRAPH/LIST: GRAPHICS and KNOB SWEEP page.
Status is displayed in following format;:

STATUS: ABABAB(AAAAAAAAC)
e ABAB ABis for X, Y1, and Y2 axis respectively. No Y2 for KNOB SWEEP,

e AAAAAAAACIs for SMUIL to SMUG, VMUL, VMUZ, and PGU1/2
respectively.

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

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

1: AD converter overflow.

2 . Oscillation

4 : Other channel reached compliance limit.
8 : This channel reached compliance limit.

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

1 : stack register overﬁdw

2 : calculation error

4 : only one data for delta measurement. At least 2 dafa needed.
c PGU status

1: PGU average output current exceeds 100 mA.

“

For nop-measurement channels, “_" is displayed.
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GRAPH/LIST: LIST page.
Status on GRAPH/LIST: LIST page is displayed in following format:

STATUS: ABABABABABABABAB(AAAAAAAAC)

e ABAB AB AB AB AB AB AR is for the up to 8 LIST variables that can be
set up.

e AAAAAAAA Cis for SMUI to SMU6, VMUL, VMU2, and PGU1/2
respectively.

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

A hardware status error, I multiple errors occur, numbers are added
and dispiayed as a hexadecimal numnber.

- AD converter overflow.
. Oscillation
. (ther channel reached compliance Hmit.

NN U T

§ - This channel reached compliance limit.

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

1 : stack register overfiow

2 . calculation error

4 : only one data for delta measurement. At least 2 data needed.
C PGU status

1 : PGU average output current exceeds 100 mA.

For non-measurement channels, “_” is displayed.
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if You Have A Problem
1f Errors Occur

STRESS: STRESS FORCE page.
Status on STRESS: STRESS FORCE page is displayed in following format:

STATUS: AC
Where, A and C mean as follows:

A hardware status error, B multiple errors oceur, numbers are added
and displayed as a hexadecimal mznber.

2 . Oscillation.

4 . Some channel has reached compliance limit.
C PGU status

1: PGU average current exceeds 100 mA.
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Change 1

s Hardcopy
o COLOR / B/W field (Page b-29)

EIX secondary softkey and fixed color mode are not available,
i RESOLUTION field (Page 5-30)

HP 4155A/4156A does not set the resolution of your PCL printer to
the value specified in the RESOLUTION field. You need to set the
RESOLUTION field to the same value as actual printer resolution setting.

o OUTPUT REGION table (Page 5-45)

secondary softkey and secondary
softkey to store and recall the output region settings into internal
memory are not available,
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Manual Changes
Depending on ROM Version




Manual Changes Depending on ROM Ver-
sion

HP 43155A/4156A may vary slightly, depending on the version of the
ROM based firmware. The information in this manual applies to an HP
415BA/4156A with the following ROM version.

Manual Applies to this ROM Version

ROM | ROM Version | -

HOSTE 01.02

ROM version

To confirm your ROM version, check the SOFTWARE REVISION field an the SYSTEM:
CONHGURATION page.

This chapter contains information for customizing this manual s¢ that it is
correct for the HP 4155A/4156A that you are using.

To customize this manual for your HP 4155A/4158A, refer to the following
table, and make the manual changes depending on the ROM version of your
HP 4155A/56A.

Manual Changes by ROM version

ROM version | Make Manual Changes
{HOSTC)
01.00 1
o1 1
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Index

DR:  User's Dictionary Reference

azbnormal status
stress force, 3-57, DR3-12, DR4-89
sweep measurement, DR4-24
ABS built-in function, DR6-14
absolute value
built-in function. See ABS.
ac
stress. See stress force.
accessories. See peripherals.
accessories and options, DR8.2-5
connector plate. See connector plate,
HP 16440A. Sge SMU/PG selector.
HP 16441A. See R-BOX.
HP 16442A. See test fixture.
installing, 2-12-47
interiock terminal. See interiock function.
keyboard. See keyboard.
adapter
HFP 16435A Interlock Cable Adapter, 2.18, 2-34
alphanumeric characters
entering. See editing,.
analyzing
knob sweep results, DR3-24
measurement results. See measurement results.
front-panel key, 1-6, 3-33, DR3-43
for standby, 3-27
for trigger function, DR3-53
append measurement, 1-6
executing, 3-33
Hst display, DR4-66
skipping to next on list display, DR4-69
applications
default settings in internal memory, DR3-89, DR4-12
arithmetic operators, DR6-10
precedence, DR6-12
arrow keys
for marker/cursor, 1-6
ASCII
saving in ASCH format. See MS-DOS.
AT built-in fuanction, DR6-14
auto
analysis function. See DISPLAY: ANALYSIS SETUP page.
calibration. See calibration.
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ranging, DR3-67, DR3-68, DR4-32
scaling. See graphical display.
AUTOST file, DR3-85
average
built-in function. See ANG.
moving built-in function. See MAVG.
AVG built-in function, DRE-14
axis
changing range, 4-25
changing variable, 4-26
selecting on graph, DR4-52

backing up
diskette. See diskette.
back panel. See rear panel.
BASIC
instruraent BASIC. See IBASIC.
basic sweep measurement. See sweep Imeasurements.
baud rate
setting up, DR4-110
beep
setting up, DR4-110
front-panel key, DR4-6
green, DR4-5, DR4-6
frons-panel key, DR4-6
green, DR4-5, DR4-6
bipoiar transistor, 1-22
default settings, DR3-89, DR4-12
high-frequency oscillation problems, 6-9
blue front-panel key, 1-8, DR4-5
breakdown characteristics
measuring using R-BOX., See R-BOX.
preventing damage to DUT, 6-14
built-in functions, DR8-13-24
read out functions. See read out functions.
uging in an expression, DR6-10

cable

HP 16435A Interlock Cable Adapter, 2-18, 2-34

plugs. See plugs.

power. See power cable,

to use when connecting DUT to connector plate, 2-22-28
Calc key, DR4-5
caleniation

direct keyboard, 1-8, DR4-5, DR6-9, DRE-13, DR6-25
calibration

auto, DR4-114

error number meaning, 6-17-24
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seif, DR4-113
cance]

zero offset. See zero offset cancel.
capacitance

stray. See stray capacitance.
front-panel key, 1-5

- softkey, DR4-12, DR4.85
CHANNELS: CHANNEL DEFINITION page, DR4-11-15
sampliing measurement setup, 3-45
series resistance (R-BOX) setup, 3-34, DR3.81
softkey map, DRY.5
standby setup, 3-27, DR3-38
sweep measurement setup, 3-12
CHANNELS: USER FUNCTION DEFINITION page, 3-28, DR4-16-17, DR6-6
softkey map, DR7-6 .
CHANNELS: USER VARIABLE DEFINITION page, DR4-18
scftkey map, DR7-7
characteristics
breakdown. See breakdown characteristics.
chassis
ground. See frame ground.
cireuit common
HP 4155A/56A, 1-10, 2-6
front-panel key, DR4-6
Clxr—End, DR4-5, DR4-6
ciock
setting up, DR4-110
Clr—End key, DR4-5, DR4-8
coaxial cable
to use when connecting DUT to connector plate, 2-22-28
color
setup, See SYSTEM: COLOR SETUP page.
cornmand set
setting up, DR4-109
cormmon
HP 4155A/56A circuit cormimon. See eircuit common.
COMMON channels
series resistance (R-Box), DR4-15
completion
sampling stop condition. Seg sampling measurements,
compliance, DR1-6-17, DR3-2, DR3.71-77
current, DR1-6-17, DR3-71-75
knob sweep, DR3-34
power, DR2-6, DR2-9, DR2-11, DR3-76-77, DR4-22-23
primary sweep source (VAR1), DR2-6, DR4-22
pulsed SMU, DR1-16
secondary sweep source (VAR2), DR2-9, DR4.-23
synchronous sweep source (VARI™), DR2-11, DR4-23
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voltage, DR1-6-17, DR3-T1-75
compliance range, DR3-67, DR3-70
COND built-in function, DR6-16
condition
built-in function, See COND,
sampling stop condition. See sampling measurements.
configuration
checking, DR4-112
HP 415014, 1-4
HP 4155A/41564, 1-4
connecting. See instaliing.
DUT, See DUT.
Kelvin connections. See Kelvin connectiens.
plotter. See plotter.
printer. See printer.
R-BOX. See R-BOX.
SMU/PG selector. See SMU/PG selector.
test fixture. See test fixture.
connector plate
connecting by HP 16435A Interlock Cable Adapter, 2-18
connecting to GNDU, 2.22
conneacting to PGU, 2-28
comnecting to 8MU, 2-24
connecting to VSU/WVMU, 2-27
guard connections, 3-6
installing, 2-13
interlock terminal, 2-17
Kelvin connections, 2-22, 2-24, 3-8
probing needle connections, 3-6, 3-8
constants
numeric. See numeric constants.
scientific. See scientific constants.
controlier, 1-20
setting for HP-IB, DR4-109
setting for IBASIC, DR4-109
cooling fans
site requirements, 2-7
copying
from diskette to diskette. See diskette.
from diskette to internal roemory. See internal memory.
from internal memory to diskette. See diskette.
CST file sufx, DR4-97, DR4-99
CST suffix. See file types.
current
compliance. See compliance.
leakage current. See leakage current.

measuring high current. See high current measurement.

measuring low current. See low current measurement.
names. Seg INAME.
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cursor, 1-25

displaying on graph, 4-8

manual analysis, DR4-53-58, DR6-47

moving on graph, 4-8

numeric value on graph, DR4-51

reading by read out function. See read out function.
curve fracer. See knob sweep.
customize file [INIT.CST), DR3-86

data
measurement data status, 6-40-42
data bits
setting up, DR4-111
data input. See editing.
data storage. Seg saving.
data variables, DR6.2-8
changing on graph, 4-24, 4-26, DR4.41
changing on list, 4-32, DR4-43
displaying on graph, DR4-59
measurement data, DR6-4
measurement result index, DR6-5
name syntax, DRG-8
nurneric vajue cn graph, DR4-51
ocutput data, DR6-4
PGU data, DR6-5
setting up, 3-30, 3-32
time data of sarapling measurement, DR6-5
user functions, See user function.
user variables. Segz user variables.
using in an expression, DR6-10
DAT suffix. See file types,
de
stress. See stress force.
default
initial setfings. See initial settings.
delay time :
knob sweep, DR3-21
PGU, 3-25, DR1-22, DR3-9, DR4-29
pulsed sweep, DR2-12
related to trigger, DR3-57, DR4-38
step delay time for externally triggered measurements, DR3-54
step delay time when triggering external instrument, DR3-57
stress (PGU), 3-58, DR4-90
sweep measurements, 3-22, DR2-5-7, DR2-12, DR3-57, DR4-23
trigger cutput of puise sweep, DR3-57, DR4-36

front-pane! key, DR4-6
softkey, DR4-13, DR4-86
deleting. See rernoving.
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DELTA built-in function, DR8-17
device under test. See DUT.
diagnostics, DR4-113
error numbper meaning, 6-17-24
DIFF built-in function, DR6-18
difference
built-in function. See DELTA.
differential
buils-in function. See DIFF.
differential mode
VMU. See VMU,
diode
default settings, DR3-89, DR4-12
direct
keyboard caleulation. See calculation.
disk drive, 1-5
diskette, 1-26
backing up, 5-26
copying data from internal memory, 5-23, DR4-105
copying data to internal memeory, DR4-105
copying entire diskette, DR4-107
copying file to another diskette, 5-21
dumping screen/page to, DR5-7
initializing, 5-24, DR4-107
listing file names, 5-5, DR4-96
loading data from, 5-13, DR4-101
loading initial settings from, DR3-85-87
removing a file, 5-19, DR4-103
renaming a file, 5-18, DR4-104
saving data to, 5-7, DR4-98
DISPLAY: ANALYSIS SETUP page, 1-25, DR4-44-49, DR6-52-53
execution timing, DR4-39
problem due to increased measurement time, 6-15
recalling after changing, DR4-56
setup tasks, 4-33-44
softkey map, DR7-14
using expression as condition, DR6-9
DISPLAY: DISPLAY SETUP page
GRAPHICS setup, 3-31, DR4-40-41
LIST setup, 3-33, DR4-42-43
softkey map, DR7-13
front-panel key
IBASIC key group, 1.8
PAGE CONTROL key group, 1-5
display range. See graphical display.
double sweep, DR2-4, DR4-21
drift
thermal. See thermal drift,
dumping
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to file. See diskette,
to printer. See printer.
DUT
connecting to connector plate, 2-22-28
mounting on test fixture, 3-4
preventing damage during breakdown measurements, 6-14

Barly voltage, 1.25
earth
for power cables. See ground.
Edit front-panel keys, 1-8, DR4-6
editing
alphanumeric characters, DR4-5
cormments and names, DR4-3
inputting data to pages, DR4-2-6
lowercase, DR4-5
numerie characters, DR4-5
numneric data, DR4-3
selecting softkeys, DR4-3
special (non-alphanumeric) characters, DR4-5
uppercase, DR4-5
using blue key. See blue front-panei key.
using Edit keys. See Edit front-panel keys.
using green key. See green front-panel key.
front-parel key, 1-8, DR4-3
Calc, 1.8, DR4-5
entering data. See editing.
ENTRY key group, 1-8, DR4-3
environmental requirements, 2-7
error messages
during self-calibration or diagnostics, 6-17-24
measurement data errors, 6.40-42
while operating HP 4155A/564A, 6-25-39
Hxcel, Micresoft
saving resuit data for, 5-12, DR4-74
expander
HP 16440A. See SMU/PG selector.
HP 41501A. See SMU and PG expander.
EXP built-in function, DR6-19
expenential
buiit-in furiction. See EXP.
expression, DR6-6-12
direct keyboard caleulation, DR6-9
extension
file. See file types.
external controlier. See controller.
external ingfrurments
triggering. See trigger function.
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F fall time. See trailing-edge transition time.
fans
cooling. See cooling fans.
front-pane] key, 1-6
FCTN column, 3-12, 3-45, DR4-14
ferrite beads
using to solve high-frequency osciilation problems, 6-8
FET
default settings, DR3-89, DR4-12
high-frequency oscillation problems, 6-9
file operations
for diskette. See diskette.
for internal memory. See internal memory.
SYSTEM: FILER page. See SYSTEM: FILER page.
fite types
CST, DR4-97, DR4-99
PCL, DR4.97, DR4-118, DRE-11
PGL, DR4.97, DR4-118, DR&-11
suffix, 5-7, DR4-96
filter
SMU, DR3-80
fixed range, DR3-67, DR3-70, DR4-32
fixture
test. See test fixture.
flexible disk drive, See disk drive.
floating
measuremenss, 1-10
floppy disk. See diskette
forcing
stress. JSee stress force.
frame ground
HP 4155A/56A, 1-10
frequency
line frequency. See line frequency.
front panel
direct keyboard calculation. See calculation.
HP 41501A. Sez SMU and PG expander.
HP 4155A/41564, 1-5
keys. See each individual key.
functions
built-in. See built-in funetions.
read out. See read out functions.
user. See user function.
fuse
HP 415014, 1-13,2-4, 6-8
HP 4158A/564, 1-10, 2-4, 6-5
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G front-panel key, 5-13-17, DR4-101
getting. See loading.
GNDU, DR1-3
connecting to connector plate, 2-22
connector on HP 415014, 1-13
cutput FCTN, DR4-14
cutput MODE, DR4-14
stress modes, DR4-8b6
gradient. See line.
graphical display
auto scaling, 4-10, DR4-57, DR6-51
axis. See axis.
centering at cursor, 4-12, DR4-57, DR6-51
changing data variables. See data varizbles.
changing sampling setup, DR4-63
changing sampling stop conditions, DR4-64
changing SMU pulse parameters, DR4-62
changing sweep setup, DR4-60
cursor. Seeg cursor.
displaying grid, 4-23, DR4-41, DR4-58
marker. See marker.
overlaying a curve, 4-27, DR4-59, DR8-51
printing. See printer.
setting up, 3-30, DR4-41, DR4-58
zooming, 4-11, DR4-57, DR6&-51
front-panel key, 1-5, DR4-50
GRAPH/LIST: GRAPHICS page, DR4-51-65
analysis tasks, 4-3-28
measurement data status, 6-40
softkey map, DR7-15
GRAPH/LIST : LIST page, DR4-66-82
analysis tasks, 4-29-32
measurement data status, 6-41
softkey map, DR7-16
GRAPH PLOT setup area, DR5-18
green front-panel key, 1-8, DR4-5, DR4-6
grid
graphical display. See graphical display.
ground
for power cables, 2-5
HP 4155A/56A circuit cornmon. See circuit common.
HP 4155A/56A frame ground. See frame ground.
grounded mode
VMU. See VML
ground unit, See GNDU.
guard conductor
caution, 2-30
reducing leakage current, 3-6
guarding
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caution, 2-30
reducing leakage current, 3-6

H handshake
setting up, DR4-111
hardeopy. Seez printer.
hardwire handshake
setting up, DR4-111
front-panei key, 1-8, 6-3
measurement data status for display pages, 6-40-42
high-accuracy measurernenis
integration time, DR3-78
high-current measurements
reducing measurement errors, 6-13
using Kelvin connections. See Kelvin connections.
high-frequency devices
oscillation problems, 6-9
high-speed measurements
integration time, DR3-78
HIGH VOLTAGE indicator, 1-7
hold time
inob sweep, DR3-31
pulsed sweep, DR2-18
sampling measurements, 3-48, DR2-24-25, DR3-54, DR4-27
stress, 3-58, DR3-10, DR4-89
sweep measurements, 3-22, DR2-5-7, DR2-13, DR3-84, DR4-23
HP 16088B test fixture, 2-18, 2-34
HP 15435A Interlock Cable Adapter, 2-18, 2-34
HP 16440A. See SMU/PG selector.
HP 18441A. See R-BOX,
HP 16442A. See test fixture.
HP 4145
remote control cormnand set, DR4-100
sefup data, DH4-102
HP 41501A. See SMU and PG expander.
HP 4155A
options and accessories, DR8-2
HP 4156A
HRSMY. See HREMU.
Kelvin connections. See Kelvin connections.
options and accessories, DR8-2
HP C14058. See keyboard.
HP-GL format
printing/plotting, DR5-2-20
refation te print/plot OUTPUT REGION, DRB-5
saving results graph to file, DR5-17
saving screen Image to file, DR5-6
saving setup data to file, DRH-G
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selecting color, DR4-118
selecting HP-GL, DR4-118
specifving plotter pens, DR4-123
HP-IB, 1-20
connection to printer/plotter, 2-49
connector on: HP 4155A/56A, 1-11
setting controller, DR4-109
setting up for HP 4155A/56A, DR4-109
setting up for printer, 2-48, DR4-109, DR4-117
HP instrument BASIC. See IBASIC.
HPSMU, DR1-5
compliance. See compliance.
integration time. See integration time.
Kelvin connections. See Kelvin connections.
range/resolution, DR1-12-17
HRSMU
compliance. See compliance.
integration time. See integration time.
Kelvin connections. See Kelvin connections.
range/resclution, PR1-5-8
hue, DR4-122
humidity
site requirements. See environmensal requirements.

IBASIC, 1-21
key group, 1-8
loading Ble autornatically from diskette, DR3-85
run indicator, 1-8
setting controller, DR4-108
idle state, DR3.36, DR3-43
changing to measurement state, DR3-47, DR3-50
changing to standby state, DR3-41
changing to stress force state, DR3-10
series resistance (R-Box) switching, DR3-64
image
dumping screen image. See screen image.
impedance
ocutput. See output impedance.
INAME, 3-12, 3-45, DR4-13, DR6-4
index
data variable of measurement resuits, DR6-5
numbers in list display, DR4-66
indicator
biue key. See blue front-panel key.
HIGH VOLTAGE. See HIGH VOLTAGE indicator.
IBASIC Run. See IBASIC.
MEASUREMENT, See MEASUREMENT indicatoz.
Standby. See standby state.
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status, DR4-7
warhing indicator on HP 160888, 2-18
induced noise
reducing, 3-6
INIT.CST file. See custornize file.
INIT.DAT file, See measurement setup/result file.
initializing
diskette. See diskette.
initial settings. See initial settings.
initial settings, DR3-2, DR3.85-89
default, DR3-85, DR3-88
internal memory, DR3-89, DR4-12
user-defined, DR3-85-87
INI'T.MES file. See measurement setup fle.
INIT.STR file. See stress setup file.
inputting data. See editing.
front-panel key, DR4-6
installing, 2-2-49. See also connecting.
connector plate. See connector plate.
HP 16440A. See SMU/PG selector.
HP 16441A. See R-BOX.
HP 16442A. See test fixture.
HP 41501A. See SMU and PG expander.
HP 4155A/56A, 2-8-11
interlock terminal. See interlock function.
plotter. See plotter.
printer. See printer.
instrument BASIC. See IBASIC.
INTEG built-in function, DR6-20
integration
buiit-in funetion. See INTEG.
integration time, DR3-2, DR3-78-79, DR4-34
HPSMU, DR1-13, DRI-15
HRSMU, DR1-6, DR1-8, DR3-79
MPSMU, DR1-10, DR1-11
interface
HP.IB. See HP-IB.
serial. See serial interface.
interlock function, 3-4, 3-51, DR2-26, DR3-44
HP 164354 Interlock Cable Adapter, 2-18, 2-34
terminal, 1-11, 2-17
internal memory, 1-26
copying data from diskette, DR4-105
copying data to diskette, 5-23, DR4-105
initial settings, DR3-89, DR4-12
loading data from, 5-16, DR4-101
removing a file, DR4-103
saving data to, 5-9, DR4-98
setting from diskette (MEM files), DR3-87
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interpolation
setting marker for automatic analysis, DR4-4%
setting marker for manual analysis, DR4-52

Kelvin connections
for high current measurement, 3-5
for low resistance measurement, 3-8
when forcing voltage, 3-9
when using connector plate, 2-28--28
when using R-BOX, DR3-61, DR3-65, DR4-15
when using SMU/PG selector, DR3-13
keyboard, 1-3, DR7-2, DR7-36-39
direct keyboard caiculation. See calculation.
front panel connector, 1-5
installing, 2-12
problems, 6-6
key buffer, DR4.-5, DR4-6
keys
front-panel. See each individual key.
knob
rotary. See rotary knob.
knob sweep measurements, 1-24, 3-37-42, DR3-2, DR3-16-35
comnpliance. See compliance.
copying setup to normal sweep, DR3-26
delay time. See delay time.
executing, 3-38
hold time. See hold time.
ranging. See ranging.
restrictions, 3-39
setting up, 3-38
SMU resolution, DR1-6-15
stepping, 3-42
tasks, 3-37-42
VMU ranges, DR1-20
KNOB SWEEP page, DR3-16, DR3-25-35
measurement data status, 6-40
setting up, 3-38
softkey map, DR7-35

leading-edge transition time
ac stress, 3-60, DR4-91
PGU, 3-25, DR1-23, DR4.29
leakage current
of SMU/PG selector, DR3-15
reducing, 3-6
LGT built-in function, DR6-21
iimited auto ranging, DR3-67, DR3-69, DR4-32
limits. See cormpliance.
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Hne

auto analysis, 1-25, 4-34-42, DR4-44-49, DR6-52-53

displaying and selecting lines, 4-22

gradient mode, 1.25, 4-15, 4-36, DR4-44, DR4-46, DR4-55, DR6-49
manual analysis, 1-25, 4-13ff, DR4-55-56, DR6-48-50

normal mode, 1-25, 4-13, 4-34, DR4-45, DR4-55, DR6-49

reading by read out function, See read cut function.

regression mode. See regression line.

tangent mode. See tangent line.

linear

sampling, DR2-15, DR2-16-18, DR4-26
scale for graphic resuits, DR4-41
sweep, DR2-4-7, DR4-21

line frequency

selecting, DR4-110

LINE switch

HP 415014, 1-12

HP 4155A/56A, 1-6

list display, DR4-66

append measurerments, DR4-66

changing data variables. See data variables.
changing sampling setup, DR4-80
changing sampling stop conditions, DR4-81
changing SMU pulse parameters, DR4-79
changing sweep setup, DR4-77

index numbers, DR4-66

marker. See marker.

printing. See printer.

serelling, 4-29

setting up, 3-32, DR4-42, DR4-76

listing

files on diskette. See diskette.

loading

data from diskette. See diskette.

data from memory. See internal memory.
logarithmic

buils-in function {16). See LGT.

built-in function {e). See LOG,

reverse log sampling. See thinned-out sampling.
sampling, DR2-15, DR2-19-20, DR4-26
scale for graphic results, DR4-41

sweep, DR2-4-7, DR4-21

LOG built-in function, DR6-21

front-panel key, 1-6, DR3-7¢

Lotus 1-2-3

creating reports, 1-27
saving result data for, 5-12, DR4-73

Jow current measurement

guard conducter, 3-8
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making connections, 3-6

reducing leakage current, 3-6
lowercase

entering. See blue front-panel key,
low resistance measurement

making connections, 3-8

using Kelvin connections. See Kelvin connections.
luminesity, DR4-122

manual
analysis of results. See measurernent results,
marker, 1-25
automatic analysis, 4-43, DR4-44, DR4-49, DR6-52-53
dispiaying on graph, 4-4-7
displaying on list, 4-30
manual analysis, DR4-52-56, DR4-68-69, DR6-43-46
moving on graph, 4.4-7
moving on list, 4-30
numeric value on graph, DR4-51
reading by read out function. See read out function.
MARKER/CURSOR key group, 1-6
MAVG built-in function, DRE-22
MAX built-in function, DR6-23
mazirmim
buiit-in funetion. See MAX.
front-panel key, 1-5
MEASURE: MEASURE SETUP page, DR4-32-34
INTEG TIME table, DR3-78
softkey map, DR7-11
MEASUREMENT indicator, 1-7
MEASUREMENT key group, 1-6
measurernent results
analyzing automatically. See DISPLAY: ANALYSIS SETUP page.
analyzing manually, 1-25, 4-3-32, DR4-50-82, DR6-42-51
data status, 6-40-42
datz variable, DR6-4
file. See measurement setup/result file.
file operations. See file operations.
index data variable, DR6-5
printing. See printer,
setting up graphical display. See graphical display,
setting up list display. See list display.
rmeasurements
append. See append measurement.
current, See current measurement.
data status, 6-40-42
floating. See floating.
kneb sweep. See knob sweep measurements.
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range. See ranging.

reducing measurement time, 6-14

repeat. See repeat measurement.

resistance. See resistance measurerent.

sampling. See sampling measurerments.

sequence. See output seguence,

single. Jee single measurement.

stress. See stress force,

sweep. Seg sweep measurements.
measurement setup fite (INIT.MES), DR3-86
measurement setup/result file (INIT.DAT), DR3-86
measurernent state, DR3-42, DR3-43

changing to idle state, DR3-47, DR3-50

changing to standby state, DR3-41

series resistance (R-Box) switching, DR3-64
measurement units

ground unit. See GNDU.

puise generator unit, See PGU.

source/monitor unit. See SMU.

voltage monitor unit. See VMU.

voltage source unit. See VSU.

MEASURE: QUTPUT SEQUENCE page, DR4-35-37
CUTPUT SEQUENCE table, DR3-45-51
softkey map, DR7-12
stress force sequence, DR3-8
TRIGGER SETUP tabie, DR3-53

MEASURE: PGU SETUP page, 3-24, DR4-29-31
softkey map, DR7-10

MEASURE: SAMPLING SETUP page, DR4-26-28
constant cutput, 3-50
sampling parameters, 3-48
softkey map, DR7-9
stop conditions, 3-52, DR2.26

MEASURE: SWEEP SETUP page, DR4-21-25
constant output, 3-20
primary sweep source (VAR1), 3-14, DR2-5-7
secondary sweep source (VARZ), 3-16, DR2-9
8MU puise, 3-21, DR2-13
softkey map, DR7-8
synchronous sweep source {VAR1"), 3-18, DR2-11

front»pane} key, 1-6, DR3-78

MEM files. Ses internal memory.

memory
internal. See internal memory.

MES suffix. See file types.

MIN built-in function, DR6-24

minirmum
built-in function. See MIN.

MODE cclumn, 3-12, 3-45, DR4-13
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mounting
DUT. See DUT.
moving average
built-in function. See MAVG,
MPSMU, DR1-5
compliance. See compliance.
integration time. See integration time,
range/resofution, DR1-8-11
MS8.DOS
saving in ASCII format, 1-26, 5-131-13, DR4.70-75

needle
probing. See probing needle,
negative resistance
connecting R-BOX, 3-35, DR3-60
measuring, 3-85
oscillation problems, 6-10
neutral
for power cables, 2-5
noise
induced. See induced noise,
reducing effects on measurement values, 6-12
non-alphanumeric characters
entering. See editing.
numeric characters
entering. See editing
numeric constanss, DR6-11
using in an expression, DR8-10

offset
cancel. See zero offset cancel.
operaticn states, DR3-36-44
idie. See idle state.
measurement. See measurement state.
standby. See standby state.
stress. See stress force.
operator
arithmetic. See arithretic operators,
options
option numbers and accessories, DR&-2-5
oscillation
high-frequency devices, 6-9
negative resistance devices, 6-10
output impedance
for PGUs, DR1-21, DR31-23, DR4-30, DR4-91
output sequence, PR3-45-51, DR4-35
sequential mode. See sequential mode.
simultanecus mode. See simultansous mode.
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standby. See standby state.
stress. See stress foree,
overlay curve
graphical display. See graphical display.

pacing
setfing up, DR4-111
PAGE CONTROL key group, 1-5
PageMaker
¢reating reports, 1-27
page organization, DR4-2-123
panel
front. See front panel.
 rear. See rear panel.
parity
setting up, DR4-111
front-panel key, 1-8
PCL file suffix, DR4-97, DR4-118, DR5-11
PCL format
printing/plotting, DR5-2-20
relation to print/plot QUTPUT REGION, DR&-4
saving results graph to file, DR5-17
saving screen image to file, DR5-6
saving setup data to file, DR5-8
selecting color, DR4-118
selecting PCL, DR4-118
peripherals. See accessories.
piotter. See plotier.
printer. See printer.
PGL file suffix, DR4.97, DR4-118, DR5-11
PGU, DR1-21-23, DR4-29-31
connecting to connector plate, 2-28
controlling selector. See SMU/PG selector.
delay time. See delay time.
idle state, DR3-36
leading-edge transition time. See leading-edge transition tire.
ousput data variable, DR6-5
output FCTN, DR4-14
cutput impedance. See output impedance.
cutput MODE, DR4-14
pulse period. See pulse period.
pulse width. Sze pulse width.
range/resolution, DR1-21-23
sampling measurement, DR2-15, DR2-24
setting up for constant output, 3-25, DR4-29
setting up for pulsed output, 3-24, DR4-29
standby state, DR3-38
stress modes, DR4-85
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stress state, 3-55, 3-60, DR3-5, DR3-¢
sweep measurement, DR2-12

trailing-edge transition time. See trailing-edge transition time.

trigger function. See trigger function
_front—panel key, 1-8
Dump, 1-8, DR4-5, DR5-6
for graph of measurement data, DR5-17
for list of measurement data, DR5-13
for setup data, DR5-9
plotter, DR5-2-20. Seze alsc printer.
setting up screen color/pen correspondence, DR4-123
plugs
for power cable, 2.5
power
cable, 2-5
compiiance. See compliance,
HP 4155A/56A cannot be powered on, 6-5
line frequency. See line freguency.
requirements, 2-4
precedence
operator. See arithmetic cperators.
primary sweep source {VAR1), DR2-3, DR2-5
compliance. See compliance.
pulse sweep, DR2-12-14
setting up, 3-14, DR4-14, DR4-21
printer, 1-27, DR5.2.20
connecting, 2-49
dumping screen/page to, DR5-7
printing graph of measurement data, DR5-17
printing list of measuremeny data, DR5-13
printing setup data, DR5-9
resolution, DR4-118, DR5-4
saving print/plot data to file. See HP-GL or PCL format.
setting HP-1B address, 2-49, DR4-109
setting margins, DR5-3, DR5-8
setting output region, DR5-3, DR5-8
setting up, DR4-109, DR4.117
PRINT/PLOT DATA LIST setup area, DR5-14
PRINT/PLOT SETUP DATA setup area, DR5-10
probing needle
cormecting for low current measurements, 3-6
connecting for low resistance measurements, 3-8
connector plate connections. See connector plate.
problems
installation, measurements, errors, 6-2-42
preduct
numbers for options and accesgories, DR8-2-5
PRO suffix. See file types.
pulse
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generator unit. See PGU.

cutput by PGU. See PGU.

stress. See stress force.

sweep, See sweep measurements.
pulse peried

ac stress, 3-60, DR4-90

PGU, 8-25, DR1-22, DR4-29

SMU pulse cutput, 3-22, DR1-16, DR2-13
puise width

ac stress, 3-60, DR4-90

PGU, 3-25, DR1-22, DR4-20

SMU pulse output, 3-22, DR1-16, DR2-13
purging. See removing.

ranging, DR3-2, DR3-67-70, DR4-32
auto. See auto ranging.
compliance. See compliance range.
fixed. See fixed range.
limited auto. See limited auto ranging.
reducing measurement time, 6-14
R-BCX, 1-3, DR3-60-66
cables, DR3-65
connecting, 2-85-37, DR3-65
increased measurement time due to R-BOX, 6-14
Kelvin cennections. See Kelvin connections.
measuring negative resistance, 3-36
options and accessories, DR8-4
setting up, 3-34, DR4-15
read out functions, DR6-25-41
using in an expression, DR6-10
rear parnel
HP 41501A. See SMU and PG expander.
HP 4155A/41564, 1-9
(Recall| }, DR4-6
green, DR4-5, DR4-6
receive pacing
setting up, DR4-111
regression line, 1-25, DR6-50
drawing automatically, 4-40, DR4-44, DR4-48
drawing manually, 4-19, DR4-56
reliability testing. See stress force.
remote contrel
setting up, DR4-109
removing
file in internal mermory. See internal mermory.
file on diskette. See diskette.
renaring
file on diskette. See diskette.
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front-panel key, 1-6, 3-33, DR3-43

for standby, 3-27
for trigger function, DR3-53, DR3-54
repeat measurement, 1-6

executing, 3-33
reports
creating, 1.27

residual resistance
canceling, 3-5, 3-8
resistance
low resistance. See low resistance measurement.
measurement. See resistance measurement,
negative. See negative resistance.
residual. See residual resistance.
series. See R-BOX.
using R-BOX. See R-BOX.
resoiution
PGU. See PGL.
printer, DR4-118, DR5-4
SMU. See SMU.
VMU. See YMU.
VSU. See VSU,
results
measurement. See measurement resulis,
reverse log sarapling. See thinned-out sampling.
revision
software. Ses software revision.
rise time. See leading-edge transition time.
rotary knob, 1-6
RS-232.C
serial interface, Sge serial interface.
*RST command
injtial settings, DR3-85

frent-panel key, 1-8

§ sampling measurements, 1-23, 3-43-52, DR2-15-27
changing values from GRAPHIOS page, DR4-63
changing values from LIST page, DR4-80
defining units, 3-45, DR4-14
executing, 3-33
filter, DR3-80
hoid time. See hold tire.
linear. See linear sampling.
logarithmic. See logarithmic sampling.
output sequence. See outpul sequence.
ranging. See ranging.
sarmpling completion conditions, DR2-26
sequential mode, DR2-24, DR3-45-48, DR4-36
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setup overview, 3-43

simuitaneous mode, DR2-25, DR3-45, DR3-49-51, DR4-36

SMU resolution, DR1-6-15

stop conditions, 3-51, DR2-26, DR4-27, DR4-64, DR4-81

stopping, 3-33

tasks, 3-43-52

thinned-out. See thinned-out sampling.

time data variable, DR6-5

unexpected measurement data, 6-14
sasuration, DR4-122
front-panel key, 5-7-10, DR4-98
saving

data to diskette, See diskette.

data to raemory. See internal memory.

print/plot data to diskette. See HP-GL or PCL format.
scaling, DR6-51

auto for graph. See graphical display.
scientific constants, DR6-12

using in an expression, DR§-10
SCREEN DUMP setup area, DR5-T
screen image

dumping to diskette. See diskette.

dumping to printer. See printer.
screens. See page organization.
secondary sweep source (VARZ), DR2-3, DR2-9

compiiance. See compliance.

pulse sweep, DR2-12-14

setting up, 3-16, DR4-14, DR4-22
selector. See SMU/PG selector.
self-calibration. See calibration.
self-test, DR4-113
sequence

output. See cutput sequence.
sequential mode

sampling. See sampling measurements.

sweep, See sweep measurements.
serial interface

connector on HP 4155A/564, 1-11

R8-232-C. See RS-232-C.

setting parameters, DR4-110

setting up for printer, DR4-117
serial number

HP 415014, 1-13

HP 4155A/564A, 1-10
series registance. See R-BOX.
setting up

printer. See printer.
setup info

file, See measurement setup fe.
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file operations. See file operations.
printing. See printer.
shielding box
installing connector plate, 2-13, 2-22-28
installing R-Box, 2-37
installing SMU/PG selecior, 2-41
interiock terminal, 2-17
front-panel key, 1-6, DR3-78
shorting bar
between circuit common and frame ground, 1-10
simultanecus mode
sampling. Seg sampling measurements.
front-panel key, 1-6, 3-33, DR3-3, DR3-43
for knob sweep, 3-42, DR4-5
for standby, 3-27
for trigger function, PR3-53
single measurement, 1-6
executing, 3.33
singie sweep, DR2-4, DR4-21
site
requirements, 2-8-7
slope. See line gradient.
SMU, DR1.4.17
compiiance, See compliance.
connecting R-BOX. See R-BOX.
connecting fo connector plate, 2-24
constant pulse, 3-21
controiling selector. Seg SMU/PG selector.
fiiter, DR3-80, DR4.-89
high power. See HPSMUL
high resolution. See HRSM1J.
idle state, DR3-36
integration time. See integration time.
Kelvin connections. See Kelvin connections.
medium power. See MPSMU,
output FOTN, DR4-14
output MODE, DR4-14 _
pulsed sweep, 3-21, DR1-16, DR2-12~14, DR4-14, DR4-24
pulse period. See pulse period.
pulse width, See pulse width.
range/resolution, DR1-4-17
series resistance connection, DR3-61, DR4-15
standby state, DR3-38
stress modes, DR4-85
SMU and PG expander, 1-3, 1.4
connector plate, 2-16
front panel, 1-12
GNDU, DR1-3
installing, 2-9
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option description, -4, 1-13
options and accessories, DR8-3
PGUs, DR1-21
power on problems, 6-6
rear panel, }-12
8MUs, DR1-5
trigger output, DR3-58
SMU/PG selector, 1-3, DR3-3, DR3-13-15
coaxial eable to use, 2-28
controiling, 3-66, DR4-87
installing, 2-38-47
installing expander, 2-39, 2-45
options and accessories, DR8-3
softkey
maps, DR7.2.35
software revision
checking, DR4-112
source/monitor unit. See SMU.
special characters
entering. See editing.
specifications, DR9-2-27
- spreadsheet
saving result data for, 5-11-13, DR4-70-75
SQRT built-in function, DR6-24
square root
buils-in function. See SQRT.
staircase sweep. See sweep measurements,
stamping
time. See sampling measurements.
front-panel key, 1-6, 3-27, DR3-41, DR3-43
standby state, DR3-38, DR3-43
for stress channels, DR3-5, DR3-42
indicator, 1-7
output sequence, DR3-41
series resistance (R-Box) switching, 3-34, DR3.61, DR3-64, DR4-15
setting up, 3-27, DR4-15
states. See operation states.
status
indicators, DR4-7
measurement data, 6-40-42
step delay time
for externally triggered measurements, DR3-54
when triggering external instrument, DR3-57
gtop bits
setting up, DR4-111
stop conditions. See sampling measurements.
front-panel key, 1-6, 3-33, DR3-43
for knob sweep, 3-42
for sampling, 3-51, DR2-26
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for standby, 3-27
for zero cancel offset, DR4-5
storing. See saving.
stray capacitance
of SMU/PG selector, DR3-15 )
STRESS: CHANNEL DEFINITION page, DR3-3, DR4-84-87
setting CHANNELS, 3-55
setting SMU/PG selector, 3-66, DR3-13
softkey map, DR7-18
stress force, 1-24, 3-53-67, DR3-2, DR3-3-15
abnormal status. See abnormal status.
ac (pulse) stress, 3-53, 3-60, DR3-3, DR4-85
available units, DR3-5
constant (CONST} channels, DR4-86, DR4-89
dc stress, 3-53, 3-62, DR3.3, DR4-85
delay time. See delay time.
disabling stress source channels, 3-55, DR4-86
fiiter, DR3-80, DR4-89
from more than 4 channels, DR3-5
hold time. See hold time.
output sequence, DR3-8-11
PGU cautions, DR3-9
setting condition/timing, 3-57, DR4-92
setting SMU/PG selector, 3-66, DR4-87
setting up stress source channels, 3-58, DR3-3, DR4-84
setup overview, 3-563
state, DR3-10, DR3-42, DR3-43, DR3-64
stress mode, DR3-7, DR4-88
synchronous (SYNC) channels, DR3-5, DR4-86, DR4-89
tasks, 3-53-67
trigger function. See trigger function,
front-panel key, 1-5, 1-6, DR3-3, DRS-13, DR3-43
for standby, 3-27
stress setup file (INIT.STR), DR3-86
STRESS: STRESS FORCE page, 3-64, DR4-92-98
measurement data status, 6-42
softkey map, DR7-20
STRESS: STRESS SETUP page, DR4-88-91
setting Abnormal Status, 3-57, DRS3-12
setting ACCUMULATED STRESS, 3-58
setting ac {pulse) stress, 3-60
setting dc stress, 3-62
setting STRESS MODE, 3-57
softkey map, DR7-19
STR suffix. See file types.
subordinate sweep measurement. See sweep measurements.
suffx. See file types. :
sweep measurements, 1-22, 3-10-36, DR2-3-14
basic sweep measurement, DR2-3, DR2-4-7
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changing values from GRAPHICS page, DR4-60
changing values from LIST page, DR4-77
comparison to knob sweep, DR3-17
cornpliance. See compliance.
copying knob sweep seftings, DR3-26
defining units, 3-12, DR4-14
delay time. See delay time.’
disabling units, 3-12
executing, 3-33
hold time. See hold time,
output seguence. See output sequence.
ranging. See ranging.
sequential mode, DR3-45-48, DR4-36
setting up constant output, 3-20
setting up PGUs, 3-24
setting up SMU pulsed output, 3-21, DR1-16, DR2-12-14, DR4-24, DR4-62, DR4-79
setup overview, 3-10
stopping, 3-33
subordinate sweep measurement, DR2-3, DR2-8-8
synchronous sweep measuremnent, DR2-3, DR2-10-11
tasks, 3-10-36
trigger function. See trigger function.
VAR1. See primary sweep source.
VAR, See synchronous sweep source,
VARS. See secondary sweep source.
synchronous sweep measurement. See sweep measurements.
synchronous sweep source {(VAR1"), DR2-3, DR2-11
compliance. See cormpliance.
pulse sweep, DR2-12~14
setting up, 3-18, DR4-14, DR4-23
synchronous {SYNC) stress output. See stress force.
SYSTEM: COLOR SETUP page, DR4-121-123
softkey map, DR7-34
SYSTEM: CONFIGURATION page, DR4-112
system controlier. See controler.
SYSTEM: FILER page, 5-4, DR4-95-108
FILE CATALOG area, 5-5
softkey map, DR7-21-26
front-panel key, 1-5
for filer, 5-4, 5-5, 5-18-27
SYSTEM: MISCELLANEOUS page, DR4-109-111
softkey rmap, DR7-27
SYSTEM: PRINT/PLOT SETUP page, DR4-117-120
softkey map, DR7-29
SYSTEM: SELF-CALIBRATION/DIAGNOSTICS page, DR4-113-116
error number meaning, §-17-24
softkey map, DR7-28
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T tangent lne, 1-25, DR6-50
drawing automatically, 4-38, DR4-44, DR4-47
drawing manually, 4-17, DR4.56
termnperature
effects on measurement values, 6-12, 6-13
site requiremnents. See environmental requirermnents.
test
calibration. See calibration.
diagnostics. See diagnostics.
self. See self-test.
test device. See DUT.
test fixture, 1-3
cables, 3-4
connecting by HP 16435A Interlock Cable Adapter, 2-18
HP 16088B, 2-18, 2-34
installing, 2-20-34
interlock funetion. See interlock function.
mounting DUT. See DUT.
not stable, 6-7
opening lid with high voltage, DR3-44
options and accessories, DR8-3
thermal drift
preventing, 6-13, DR2.3
thinned-cut sampling, DR2-15, DR2-21-23
threshold voltage
auto analysis, 1-25
time
data variable. Seg sampling measurements.
domain measurements. Seg sampling measurements.
stamping. See sampling measurements.
trailing-edge transition time
ac stress, 3-60, DR4-91
PGU, 3-25, DR1-23, DR4-29
transistor
bipolar. Seeg bipolar.
FET. See FET.
transmit pacing
setting up, DR4-111
trigger function, DR3-2, DR3-52-59, DR4-36
delay time. See delay time.
for PGUs, 1-14, DR1-23, DR3-58
for sampling, DR3-54, DR4-38
for stress, DR3-5, DR3-58, DR4-87
for sweep, DR3-54, DR3-56, DR4-36
from external instrument, DR3-52-54, DR4-36
terminals on HP 4155A/56A, 1-11
to external instrument, DR3-52, DR3-56, DR4-36
TRG status indicator, DR4-7
troubleshooting
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installation, measurements, errors, 6-2-42
TXT suffix. See file types.

uppercase
entering. See tlue front-panel key.
user-defined
initial settings. See initial settings.
User File key group, 5-3, 5-4
. See front-panel key.
. See front-panel key.
user function, DR4-16, DR6-6
defining, 3-28
user variables, DR4-18, DR&-7

value at
built-in function. See AT.
VAR1. See primary sweep source.
VARYL’. See synchronous sweep source.
VARZ2. See secondary sweep source.
variable names
data variables. See data variables.
INAME. See INAME.
VNAME. See VNAME,
ventilation
requiremants, 2.7
VMU, DR1-19-20
connecting to connector plate, 2-27
cutput FCTN, DR4-14
output MODE, DR4-14
range/resolution, DR1-19
VNAME, 3-12, 3-45, DR4-12, DR6-4
voltage
compliance. See compliance.
monitor unit. See VMU.
names. Seg VNAME.
source unit. See VSU,
Voltage Selector
HP 415014, 1-18
HP 4155A/66A, 1-10
VSU, DRI-18
connecting to connector plate, 2-27
idle state, DR3-36
output FCTN, DR4-14
output MODE, DR4-14
range/resolution, DR1-18
standby state, DR3-38
stress modes, DR4-856
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wall tirne
for measurement units, DR4-34
wildcard characters
file operations. See file operations.
wire
to use when connecting DUT to connector plate, 2-22-28

X axis. See axis.
Xon\Xoff handshake
setting up, DR4-111

Y1 axis. See axis.
Y2 axis. See axds.

Zero Check terminal
of HP 4155A/66A, 1-11
zero offset cancel, DR4-5, DR4.33
Z status indicator, DR4-T
zooming )
graphical display. See graphical display.
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