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Section 1
General Information

1.1 Introduction

The following paragraphs discuss the overall hardware and soft-
ware configurations of the system necessary to run the example
application programs in this guide.

1.2 Hardware Configuration

1.2.1 System Configuration

Figure 1-1 shows the overall hardware configuration of a typical
test system. The various components in the system perform a
number of functions:

Series 2600 System SourceMeter Instruments: System Source-
Meter instruments are specialized test instruments capable
of sourcing current and simultaneously measuring voltage, or
sourcing current and simultaneously measuring voltage. A single
Source-Measure Unit (SMU) channel is required when testing two-
terminal devices such as resistors or capacitors. Three- and four-
terminal devices, such as BJTs and FETs, may require two or more
SMU channels. Dual-channel System SourceMeter instruments,
such as the Models 2602, 2612, and 2636, provide two SMUs in a
half-rack instrument. Their ease of programming, flexible expan-
sion, and wide coverage of source/measure signal levels make
them ideal for testing a wide array of discrete components. Before
starting, make sure the instrument you are using has the source
and measurement ranges that will fit your testing specifications.

Test fixture: A test fixture can be used for an external test circuit.
The test fixture can be a metal or nonmetallic enclosure, and is
typically equipped with a lid. The test circuit is mounted inside
the test fixture. When hazardous voltages (>30Vrms, 42Vpeak)
will be present, the test fixture must have the following safety
requirements:

CPU
w/GPIB

tput
GPIB Oustpu
Cable Series 2600

System DUT

SourceMeter
Output
LO

Figure 1-1. Typical system configuration for applications

WARNING

To provide protection from shock hazards, an enclo-
sure should be provided that surrounds all live
parts. Nonmetallic enclosures must be constructed
of materials suitably rated for flammability and
the voltage and temperature requirements of the
test circuit. For metallic enclosures, the test fixture
chassis must be properly connected to safety earth
ground. A grounding wire (#18 AWG or larger)
must be attached securely to the test fixture at a
screw terminal designed for safety grounding. The
other end of the ground wire must be attached to a
known safety earth ground.

Construction Material: A metal test fixture must be connected to a
known safety earth ground as described in the WARNING above.

WARNING
A nonmetallic test fixture must be constructed
of materials that are suitable for flammability,
voltage, and temperature conditions that may exist
in the test circuit. The construction requirements
for a nonmetallic enclosure are also described in
the WARNING above.

Test Circuit Isolation: With the lid closed, the test fixture must
completely surround the test circuit. A metal test fixture must be
electrically isolated from the test circuit. Input/output connectors
mounted on a metal test fixture must also be isolated from the test
fixture. Internally, Teflon® standoffs are typically used to insulate
the internal pc-board or guard plate for the test circuit from a
metal test fixture.

Interlock Switch: The test fixture must have a normally open inter-
lock switch. The interlock switch must be installed so that, when
the lid of the test fixture is opened, the switch will open, and
when the lid is closed, the switch will close.

WARNING
When an interlock is required for safety, a separate
circuit should be provided that meets the require-
ments of the application to protect the operator reli-
ably from exposed voltages. The output enable pin
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on the digital I/0 port on the Models 2601 and 2602
System SourceMeter instruments is not suitable for
control of safety circuits and should not be used to
control a safety interlock. The Interlock pin on the
digital 1/0 port for the Models 2611, 2612, 2635, and
2636 can be used to control a safety interlock.

Computer: The test programs in this document require a PC with
IEEE-488 (GPIB) communications and cabling.

Software: Series 2600 System SourceMeter instruments each
use a powerful on-board test sequencer known as the Test Script
Processor (TSP™). The TSP is accessed through the instrument
communications port, most often, the GPIB. The test program, or
script, is simply a text file that contains commands that instruct
the instrument to perform certain actions. Scripts can be written
in many different styles as well as utilizing different programming
environments. This guide discusses script creation and manage-
ment using Keithley Test Script Builder (TSB), an easy-to-use pro-
gram that allows you to create, edit, and manage test scripts. For
more information on TSB and scripting, see Section 2: Using Test
Script Builder of the Series 2600 Reference Manual.

Connections and Cabling: High quality cabling, such as the
Keithley Model 2600-BAN or Model 7078-TRX-3 triaxial cables,
should be used whenever possible.

1.2.2 Remote/Local Sensing
Considerations

In order to simplify the test connections, most applications in
this guide use local sensing for the SMUs. Local sensing requires

connecting only two cables between the SMUs and the test fixture
(OUTPUT HI and OUTPUT LO).

When sourcing and/or measuring voltage in a low impedance
test circuit, there can be errors associated with IR drops in the
test leads. Using four-wire remote sense connections optimizes
voltage source and measure accuracy. When sourcing voltage,
four-wire remote sensing ensures that the programmed voltage is
delivered to the DUT. When measuring voltage, only the voltage
drop across the DUT is measured. Use four-wire remote sensing
for the following source-measure conditions:

* Sourcing and/or measuring voltage in low impedance (<1k€2)
test circuits.

* Enforcing voltage compliance limit directly at the DUT.

1.3 Graphing

All of the programs in this guide print the data to the TSB Instru-
ment Console. In some cases, graphing the data can help you visu-
alize the characteristics of the DUT. One method of graphing is to
copy and paste the data from the TSB Instrument Console and
place it in a spreadsheet program such as Microsoft Excel.

After the script has run, and the data has been returned to the
Instrument Console, you can highlight it by using the PC’s mouse:
depress the Control and ¢ (commonly written as Ctrl+c) keys on
the keyboard simultaneously, switch to an open Excel worksheet,
and depress Control and v simultaneously (Ctrl+v). The data
should now be placed in the open worksheet columns so you can
use the normal graphing tools available in your spreadsheet pro-
gram to graph the data as needed.

This Applications Guide is designed for Series 2600 instrument users who want to create their own scripts using the Test Script
Builder software. Other options include LabTracer® 2 software, the Automated Characterization Suite (ACS), and a LabVIEW driver.
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