








KEITHLEY

A Tektronix Company Safety p recau t i O n S

The following safety precautions should be observed before using this product and any associated instrumentation. Although
some instruments and accessories would normally be used with nonhazardous voltages, there are situations where hazardous
conditions may be present.

This product is intended for use by personnel who recognize shock hazards and are familiar with the safety precautions required
to avoid possible injury. Read and follow all installation, operation, and maintenance information carefully before using the
product. Refer to the user documentation for complete product specifications.

If the product is used in a manner not specified, the protection provided by the product warranty may be impaired.
The types of product users are:

Responsible body is the individual or group responsible for the use and maintenance of equipment, for ensuring that the
equipment is operated within its specifications and operating limits, and for ensuring that operators are adequately trained.

Operators use the product for its intended function. They must be trained in electrical safety procedures and proper use of the
instrument. They must be protected from electric shock and contact with hazardous live circuits.

Maintenance personnel perform routine procedures on the product to keep it operating properly, for example, setting the line
voltage or replacing consumable materials. Maintenance procedures are described in the user documentation. The procedures
explicitly state if the operator may perform them. Otherwise, they should be performed only by service personnel.

Service personnel are trained to work on live circuits, perform safe installations, and repair products. Only properly trained
service personnel may perform installation and service procedures.

Keithley products are designed for use with electrical signals that are measurement, control, and data I/O connections, with low
transient overvoltages, and must not be directly connected to mains voltage or to voltage sources with high transient
overvoltages. Measurement Category Il (as referenced in IEC 60664) connections require protection for high transient
overvoltages often associated with local AC mains connections. Certain Keithley measuring instruments may be connected to
mains. These instruments will be marked as category Il or higher.

Unless explicitly allowed in the specifications, operating manual, and instrument labels, do not connect any instrument to mains.

Exercise extreme caution when a shock hazard is present. Lethal voltage may be present on cable connector jacks or test
fixtures. The American National Standards Institute (ANSI) states that a shock hazard exists when voltage levels greater than
30 VRMS, 42.4 V peak, or 60 VDC are present. A good safety practice is to expect that hazardous voltage is present in any
unknown circuit before measuring.

Operators of this product must be protected from electric shock at all times. The responsible body must ensure that operators
are prevented access and/or insulated from every connection point. In some cases, connections must be exposed to potential
human contact. Product operators in these circumstances must be trained to protect themselves from the risk of electric shock. If
the circuit is capable of operating at or above 1000 V, no conductive part of the circuit may be exposed.

Do not connect switching cards directly to unlimited power circuits. They are intended to be used with impedance-limited
sources. NEVER connect switching cards directly to AC mains. When connecting sources to switching cards, install protective
devices to limit fault current and voltage to the card.

Before operating an instrument, ensure that the line cord is connected to a properly-grounded power receptacle. Inspect the
connecting cables, test leads, and jumpers for possible wear, cracks, or breaks before each use.

When installing equipment where access to the main power cord is restricted, such as rack mounting, a separate main input
power disconnect device must be provided in close proximity to the equipment and within easy reach of the operator.

For maximum safety, do not touch the product, test cables, or any other instruments while power is applied to the circuit under
test. ALWAYS remove power from the entire test system and discharge any capacitors before: connecting or disconnecting
cables or jumpers, installing or removing switching cards, or making internal changes, such as installing or removing jumpers.

Do not touch any object that could provide a current path to the common side of the circuit under test or power line (earth)
ground. Always make measurements with dry hands while standing on a dry, insulated surface capable of withstanding the
voltage being measured.



For safety, instruments and accessories must be used in accordance with the operating instructions. If the instruments or
accessories are used in a manner not specified in the operating instructions, the protection provided by the equipment may be
impaired.

Do not exceed the maximum signal levels of the instruments and accessories. Maximum signal levels are defined in the
specifications and operating information and shown on the instrument panels, test fixture panels, and switching cards.

When fuses are used in a product, replace with the same type and rating for continued protection against fire hazard.

Chassis connections must only be used as shield connections for measuring circuits, NOT as protective earth (safety ground)
connections.

If you are using a test fixture, keep the lid closed while power is applied to the device under test. Safe operation requires the use
of a lid interlock.

If a @ screw is present, connect it to protective earth (safety ground) using the wire recommended in the user documentation.

The & symbol on an instrument means caution, risk of hazard. The user must refer to the operating instructions located in the
user documentation in all cases where the symbol is marked on the instrument.

The A symbol on an instrument means warning, risk of electric shock. Use standard safety precautions to avoid personal
contact with these voltages.

The & symbol on an instrument shows that the surface may be hot. Avoid personal contact to prevent burns.
The I'J_I symbol indicates a connection terminal to the equipment frame.

If this symbol is on a product, it indicates that mercury is present in the display lamp. Please note that the lamp must be
properly disposed of according to federal, state, and local laws.

The WARNING heading in the user documentation explains hazards that might result in personal injury or death. Always read
the associated information very carefully before performing the indicated procedure.

The CAUTION heading in the user documentation explains hazards that could damage the instrument. Such damage may
invalidate the warranty.

The CAUTION heading with the & symbol in the user documentation explains hazards that could result in moderate or minor
injury or damage the instrument. Always read the associated information very carefully before performing the indicated
procedure. Damage to the instrument may invalidate the warranty.

Instrumentation and accessories shall not be connected to humans.
Before performing any maintenance, disconnect the line cord and all test cables.

To maintain protection from electric shock and fire, replacement components in mains circuits 8 including the power
transformer, test leads, and input jacks & must be purchased from Keithley. Standard fuses with applicable national safety
approvals may be used if the rating and type are the same. The detachable mains power cord provided with the instrument may
only be replaced with a similarly rated power cord. Other components that are not safety-related may be purchased from other
suppliers as long as they are equivalent to the original component (note that selected parts should be purchased only through
Keithley to maintain accuracy and functionality of the product). If you are unsure about the applicability of a replacement
component, call a Keithley office for information.

Unless otherwise noted in product-specific literature, Keithley instruments are designed to operate indoors only, in the following
environment: Altitude at or below 2,000 m (6,562 ft); temperature 0 °C to 50 °C (32 °F to 122 °F); and pollution degree 1 or 2.

To clean an instrument, use a cloth dampened with deionized water or mild, water-based cleaner. Clean the exterior of the
instrument only. Do not apply cleaner directly to the instrument or allow liquids to enter or spill on the instrument. Products that
consist of a circuit board with no case or chassis (e.g., a data acquisition board for installation into a computer) should never
require cleaning if handled according to instructions. If the board becomes contaminated and operation is affected, the board
should be returned to the factory for proper cleaning/servicing.

Safety precaution revision as of June 2018.
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Introduction

In this section:
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Welcome

Thank you for choosing a Keithley Instruments product. The Series 2600B System SourceMeter®
instrument provides manufacturers of electronic components and semiconductor devices with an
instrument that combines source and measurement capabilities in a single instrument called a
source-measure unit (also called a SMU). This combination simplifies test processes by eliminating
synchronization and connection issues associated with multiple instrument solutions. A 2600B
provides a scalable, high throughput, highly cost-effective solution for precision dc, pulse, and low
frequency ac source-measure testing that also maintains code compatibility throughout the Series
2600B SourceMeter instruments.

This manual describes basic operation for the Models 2601B, 2602B, 2604B, 2611B, 2612B, 2614B,
2634B, 2635B, and 2636B.

Extended warranty

Additional years of warranty coverage are available on many products. These valuable contracts
protect you from unbudgeted service expenses and provide additional years of protection at a fraction
of the price of a repair. Extended warranties are available on new and existing products. Contact your
local Keithley Instruments office, sales partner, or distributor for details.

Contact information

If you have any questions after you review the information in this documentation, please contact your
local Keithley Instruments office, sales partner, or distributor. You can also call the Tektronix
corporate headquarters (toll-free inside the U.S. and Canada only) at 1-800-833-9200. For worldwide
contact numbers, visit tek.com/contact-us.



https://www.tek.com/contact-us
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Customer documentation

The documentation for the 2600B includes a Quick Start Guide, User's Manual, and Reference
Manual. A Quick Start Guide is provided as a hard copy with the instrument. You can also access it
from tek.com/keithley as an Adobe Acrobat PDF file.

I Quick Start Guide: Provides unpacking instructions, describes basic connections, and reviews
basic operation information. If you are new to Keithley Instruments equipment, refer to the Quick
Start Guide to take the steps needed to unpack, set up, and verify operation.

9 User's Manual: Includes installation, instrument description, operation, and maintenance
information.

I Reference Manual: Includes advanced operation topics and maintenance information.
Programmers looking for a command reference and users looking for an in-depth description of
how the instrument works (including troubleshooting and optimization) should refer to the
Reference Manual.

1-2
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Product software and drivers

Go to the Product Support and Downloads web page (tek.com/product-support) to download drivers
and software for your instrument.

Available drivers and software include:

)l

KickStart Software: Enables quick test setup and data visualization when using one or
more instruments.

Test Script Builder (TSB): This software provides an environment to develop a test program and
the ability to load the test program onto the instrument. Running a program loaded on the
instrument eliminates the need to send individual commands from the host computer to the
instrument when running a test.

IVI-COM Driver: An IVI instrument driver you can use to create your own test applications in
C/C++, VB.NET, or C# programming languages. It can also be called from other languages that
support calling a DLL or ActiveX (COM) object. Refer to IVI Foundation (ivifoundation.orq) for
additional information.

LabVIEWE Software drivers: Drivers to communicate with National Instruments
LabVIEW Software.

Keithley 1/O layer: Manages the communications between Keithley instrument drivers and
software applications and the instrument itself. The 1/0O Layer handles differences in
communications required to support GPIB, serial, ethernet, and other communications buses so
that drivers and software applications do not need to handle the differences themselves.

To identify IP addresses of instruments that are connected to the local area network (LAN) and
support the VXI-11 discovery protocol, you can also use LXI Discovery Tool, available from the
Resources (Ixistandard.org/Resources/Resources.aspx) page of the LXI Consortium website

(Ixistandard.orq).

2600BS-900-01 Rev. A/ August 2021 1-3
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General ratings

Category

Specification

Supply voltage range

100 V ac to 240 V ac, 50 Hz or 60 Hz (autosensing), 240 VA maximum

Input and output connections

See Front panel (on page 3-1) and Rear panel (on page 3-5)

Environmental conditions

For indoor use only.

Altitude: Maximum 2,000 meters (6,562 feet) above sea level
Operating: 0 °C to 50 °C, 70% relative humidity up to 35 °C. Derate 3%
relative humidity per °C, 35 °C to 50 °C

Storage: 1 2 8C to 65 °C

Pollution degree: 1 or 2

1-4
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Installation

In this section:
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System INFOrMAatioN ...........coveeiiiiiiiiee e 2-4
Introduction

This section provides the information you need to install the 2600B, make communications
connections, and power up the instrument.

Cooling vents

The 2600B has side and top intake and rear exhaust vents. One side must be unobstructed to
dissipate heat.

Excessive heat could damage the 2600B and degrade its performance. Only operate the 2600B in an
environment where the ambient temperature does not exceed 50 °C.

Do not place a container of liquid (water or coffee, for instance) on the top cover. If it spills, the liquid
may enter the case through the vents and cause severe damage.

CAUTION

To prevent damaging heat build-up and ensure specified performance, use the
following guidelines.

The rear exhaust vent and either the top or both side intake vents must be unobstructed to
properly dissipate heat. Even partial blockage could impair proper cooling.

Do not position any devices adjacent to the 2600B that force air (heated or unheated) toward
its cooling vents or surfaces. This additional airflow could compromise accuracy.

When rack mounting the 2600B, make sure there is adequate airflow around both sides to
ensure proper cooling. Adequate airflow enables air temperatures within approximately one
inch of the 2600B surfaces to remain within specified limits under all operating conditions.
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CAUTION

If high power dissipation equipment is rack mounted next to the 2600B, it could cause
excessive heating. To produce specified 2600B accuracies, maintain the specified ambient
temperature around the surfaces of the 2600B. In rack configurations with convection cooling
only, proper cooling practice places the hottest non-precision equipment (for example, the
power supply) at the top of the rack away from and above precision equipment (such as

the 2600B).

Mount precision equipment as low as possible in the rack, where temperatures are coolest.
You can add space panels above and below the 2600B to help provide adequate airflow.

Turning the instrument on and off

The 2600B operates from a line voltage of 100 V to 240 V at a frequency of 50 Hz or 60 Hz. Line
voltage is automatically sensed (there are no switches to set). Make sure the operating voltage in
your area is compatible.

Follow the procedure below to connect the 2600B to line power and turn on the instrument.

CAUTION

Operating the instrument on an incorrect line voltage may cause damage to the instrument,
possibly voiding the warranty.

To turn a 2600B on and off:

1. Before plugging in the power cord, make sure that the front-panel POWER switch is in the
off (O) position.

Connect the female end of the supplied power cord to the ac receptacle on the rear panel.

3. Connect the other end of the power cord to a grounded ac outlet.

A WARNING

The power cord supplied with the 2600B contains a separate protective earth (safety ground)
wire for use with grounded outlets. When proper connections are made, the instrument
chassis is connected to power-line ground through the ground wire in the power cord. In
addition, a chassis ground connection is provided through a screw on the rear panel. This
terminal should be connected to a known protective earth. In the event of a failure, not using
a properly grounded protective earth and grounded outlet may result in personal injury or
death due to electric shock.

Do not replace detachable mains supply cords with inadequately rated cords. Failure to use
properly rated cords may result in personal injury or death due to electric shock.

2600BS-900-01 Rev. A/ August 2021
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A WARNING

Hazardous voltages may be present in the test system. To prevent injury or death, remove
power from the instrument or test system and discharge any energy storage components (for
example, capacitors or cables) before changing any connections that might allow contact
with an uninsulated conductor.

NOTE

On some sensitive or easily damaged devices under test (DUTS), the instrument power-up and
power-down sequence can apply transient signals to the DUT that may affect or damage it. When
testing this type of DUT, do not make final connections to it until the instrument has completed its
power-up sequence and is in a known operating state. When testing this type of DUT, disconnect it
from the instrument before turning the instrument off.

To prevent any human contact with a live conductor, connections to the DUT must be fully insulated
and the final connections to the DUT must only use safety-rated safety-jack-socket connectors that
do not allow bodily contact.

4. To turn your instrument on, press the front-panel POWER switch to place it in the on (l) position.

5. To turn your instrument off, press the front-panel POWER switch to place it in the off (O) position.
Placing a 2600B in standby
A WARNING

Hazardous voltages may be present on all output and guard terminals. To prevent electrical
shock that could cause injury or death, never make or break connections to the 2600B while
the instrument is powered on. Turn off the equipment from the front panel or disconnect the
main power cord from the rear of the 2600B before handling cables. Putting the equipment
into standby does not guarantee that the outputs are powered off if a hardware or software
fault occurs.

When the instrument is on, the output may be placed in an active output state (output on) or a
standby mode (output off). From the front panel, pressing the OUTPUT ON/OFF control toggles the
output using the present instrument configuration. You can also place the output in standby over the
remote interface by sending the following command:

smux.source.output = smu X.OUTPUT_OFF

Even though the instrument is placed in standby, the output may not actually be off.

Warmup period

The 2600B must be turned on and allowed to warm up for at least two hours to achieve
rated accuracies.

2600BS-900-01 Rev. A/ August 2021 2-3
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Line frequency configuration

The factory configures the 2600B to detect the power line frequency automatically at each power-up.
This detected line frequency (either 50 Hz or 60 Hz) is used for aperture (NPLC) calculations.

In noisy environments, you can manually configure the instrument to match the actual line frequency.

To configure the line frequency from the front panel:

1. Press the MENU key, then turn the navigation wheel to select LINE-FREQ, and then press the
ENTER key.

2. Turn the navigation wheel to select the appropriate frequency and then press the ENTER key. To
configure the instrument to automatically detect line frequency at each power-up, select AUTO.

3. Pressthe EXIT (LOCAL) key to return to the main display.
To configure the line frequency from a remote interface:

Set the localnode.linefreq or the localnode.autolinefreq attribute. To set the line
frequency to 60 Hz, send:

localnode.linefreq = 60
To configure the instrument to automatically detect line frequency at each power-up:

localnode.autolinefreq = true

System information

You can retrieve serial number, firmware revision, calibration dates, and memory usage
from the instrument.
To view the system information from the front panel:
1. Press the MENU key.
2. Select SYSTEM-INFO.
3. Select one of the following:
A FIRMWARE
A SERIAL#
A CAL
A MEMORY-USAGE
To retrieve system information from a remote interface:

To retrieve the firmware revision and serial number, send the *IDN? query.

For more information on system information, see the Series 2600B Reference Manual. In particular:
9 To determine memory usage, see the meminfo() function.

9 To determine when calibration was last run, see smuX.cal.date

I To determine when calibration is due, see smuX.cal.d ue.
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Controls, indicators, and connectors

2600B controls, indicators, and the USB port are on the front panel (on page 3-1). Make connections
to the 2600B through connectors on the rear panel (on page 3-5).

Front panel

The front panel of the 2600B is shown below. The descriptions of the front-panel controls, USB port,
and indicators follow the figure.

Figure 1: Front panel of single-channel SMU (2601B, 2611B, and 2635B)
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Figure 2: Front panel of two-channel SMU (2602B, 2604B, 2612B, 2614B, 2634B, and 2636B)
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1. Power switch, display and configuration keys

DISPLAY e Toggles between the source-measure displays and the user message mode.

CONFIG e Configures a function or operation.

POWER ) Power switch. The in position turns the 2600B on (1); the out position turns it off (O).
o=

2. SMU setup, performance control, special operation, and numbers

SMU (source-measure unit) setup
SRC

Selects the source function (voltage or current) and places the cursor in the source field

for editing.

MEAS Cycles through measure functions (voltage, current, resistance, or power).

LIMIT Places the cursor in the compliance limit field for editing. Also selects the limit value to
edit (voltage, current, or power).

MODE Selects a meter mode (I-METER, V-METER, OHM-METER, or WATT-METER).

Performance control

( DlGlTSl iﬁiiﬁ' REL

DIGITS Sets the display resolution (4%, 5Y%2, or 6% digits).

SPEED Sets the measurement speed (FAST, MEDium, NORMAL, HI-ACCURACY, or OTHER).
Speed and accuracy are set by controlling the measurement aperture.

REL Controls relative measurements, which allows a baseline value to be subtracted from a
reading.

FILTER Enables or disables the digital filter. You can use this filter to reduce reading noise.
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Special operation

LOCAL

( LOAD Iﬁ“H )

LOAD
RUN
STORE

RECALL

TRIG
MENU

EXIT
ENTER

Numbers

Number keys

3. Range keys

A

RAMOE
( amo )

RAMGE

v,

EXIT

( STORElﬁiiiﬁ") ' TRIG IMEH“ ’

Loads a test for execution (FACTORY, USER, or SCRIPTS).

Runs the last selected factory or user-defined test.

Accesses reading buffers and makes readings:

A TAKE_READINGS: Use to make readings and store them in a reading buffer.

A SAVE: Use to save a reading buffer to nonvolatile memory or to a user-installed
flash drive (USB1) in CSV or XML format.

Readings can include measurements, source values, and timestamp values.

Recalls information (DATA or STATISTICS) stored in a reading buffer:

A DATA: Includes stored readings, and if configured, source values and timestamp
values.

Ve

A STATISTICS: Includes MEAN, STD DEV, SAMPLE SIZE, MINIMUM,
MAXIMUM, PK-PK.

Triggers readings.

Accesses the main menu (on page 3-12). You can use the main menu to configure
many functions and features.

Cancels the selection and returns to the previous menu or display. Also used as a
LOCAL key to take the instrument out of remote operation.

Accepts the selection and moves to the next choice or exits the menu.

When enabled and in EDIT mode, the number keys (0 to 9, +/-, 0000) allow direct
numeric entry. Press the navigation wheel to enter EDIT mode. For more information,

see Setting a value (on page 3-19).
7 8 +-
QO ©

9
6 0
( DJGJTS| iPEED) ( REL A FILTER)

1 2 3 0000

(s

Selects the next higher source or measure range.

Enables or disables source or measure autorange.
Selects the next lower source or measure range.

In addition to selecting range functions, the up and down range keys change the format
for numbers that are not ranges, such as the limit value.
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4. Cursor keys

‘CURSOR ’ Use the CURSOR keys to move the cursor left or right. When the cursor is on the
source or compliance value digit, press the navigation wheel to enter edit mode, and
turn the navigation wheel to edit the value. Press the navigation wheel again when you
finish editing.

Use the CURSOR keys or the navigation wheel to move through menu items. To view a
menu value, use the CURSOR keys for cursor control, and then press the navigation
wheel to view the value or submenu item.

5. Navigation wheel

Turn the navigation wheel to:

A Move the cursor to the left and the right (the cursor indicates the selected value
or item)

A While in edit mode, increase or decrease a selected source or compliance value
Push the navigation wheel to:

A Enable or disable edit mode for the selected source or compliance value
A Open menus and submenu items
A selecta menu option or a value

6. Output control

One channel  TUTNS the source output on or off.

© outeutr Q
ONI‘DFF@ Two channel

7. USB port

[— Use the USB port to connect a USB flash drive to the instrument. You can use the USB
flash drive to store reading buffer data, scripts, and user setups. You can also use it to
upgrade the firmware.
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8. Display indicators (not shown)

The items listed below represent the possible display indicators and their meanings.

Indicator Meaning

AW Remote (4-wire) sense is selected

AUTO Source or measure autorange is selected

EDIT Instrument is in editing mode

ERR Questionable reading or invalid calibration step

FILT Digital filter is enabled

LSTN Instrument is addressed to listen

REL Relative mode is enabled

REM Instrument is in remote mode

SRQ Service request is asserted

TALK Instrument is addressed to talk

* (asterisk) Readings are being stored in the buffer
Rear panel

The rear panels of the 2600B is shown below. The descriptions of the rear-panel components follow

the figures.

Figure 3: 2601B and 2611B rear panel
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Figure 4: 2602B and 2612B rear panel
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Figure 5: 2604B rear panel
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