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Reinventing High Power Semiconductor Device Characterization

Green initiatives and energy efficiency standards worldwide have motivated engineers to find ways to design more efficient semiconductor devices and
integrated circuits. High power semiconductor end applications are becoming increasingly demanding, requiring test instrumentation capable of characterizing
significantly higher voltages, higher power levels, faster switching times, higher peak currents, and lower leakage currents than ever before. Tektronix and
Keithley offer a broad spectrum of tools, both hardware and software, for power device characterization.

Demand for Higher Power Semi Devices Will Require Pushing Instrumentation to New Extremes
Many segments of the electronics industry, including the semiconductor industry, are focused on increasing energy efficiency, including boosting the efficiency of
energy generation, transmission, and consumption. Power semiconductor devices are used as switches or blocking devices in such applications as motor control,
voltage regulation and power conversion. New “greener” devices can offer higher breakdown voltages, lower leakage currents, lower ON-resistances, higher power
levels, and/or faster switching times and create new requirements for test and measurement. More ...
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Trend: 3kV-4kV

Main Devices FETs, IGBTs, Diodes FETs, Diodes FETs, IGBTs, Diodes FETs, IGBTs, Diodes FETs, IGBTs, Diodes IGBTs, Diodes IGBTs, Diodes
Peak Currents 2A-100A 0.5A-10A 50A-200A 75A 3A-100A >150A >200A
Rated Voltages 600V-1200V 600V 650V-2000V 600V-1200V 600V-1200V Today: 630V, S5KV
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Want assistance, a quote, or to place an order?

Contact us online.

® Join the discussion on our application forum.
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Testing for Today’s and Tomorrow’s Power Semiconductor Devices

Due to more demanding end applications and the use of
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to further drive efficiencies. T o = 0.000 : : . : : . : :
el ' g et e 2.0 2.5 3.0 3.5 4.0 45 5.0 5.5 6.0 6.5
Vgs (V)
Comprehensive switching time analysis and characterization. Low-level Rds measurements to support next-generation devices

Want assistance, a quote, or to place an order?
Contact us online.

® Join the discussion on our application forum.
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Keithley's Configurable DC High Power Solutions *

ol . Model 2636B SourceMeter® SMU Instrument Model 2657A High Power Source

m Two independent SMU channels Measurement Unit (SMU) Instrument \
e cccbecee . = | m Upto200V,upto 10A pulsed = Up to 3000V, Up to 180W of power
e coocc e are b e 0 1A measurement resolution m 1fA measurement resolution

b = 2
jal « € {

m Digitizing and integrating ADCs

Model 2651A High Power System
SourceMeter Instrument

m Up to 50A pulsed (up to 100A with 2 units)
= Up to 2000W pulse / 200W DC power

m Pulse widths from 100pus to DC

m Digitizing and integrating ADCs

Model 8010 Test Fixture: Provides safe
environment for testing at 3kV and at 100A

Parametric Curve Tracer software:
ACS Basic Edition

TSP® Express Software: Web-based plug & play I-V characterization and test Wafer-level software: ACS L
- | software with simple spreadsheet and graphing functionality — | OpenTest ] Caneel
— ey et Lo st 3. 0 20T EIMS DD — - -
: L . VoM@ D¥E 2 p Cp) : :
F— T — _I:

v w b e —— -

e+ OB [KETTHLEY]
Trace Mode
4 For fast and simple single device testing!
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Tektronix AC High Power Solutions

Mixed Signal Oscilloscopes

Key Features

® High sample rates to capture transitions

® Deep record lengths for long acquisition

® Power analysis application software available

® Supports full range of high voltage, high current, and differential probes

- T -
- e cEe.

Typical Tests

® Comprehensive switching loss analysis

® Turn-on/Turn-off timing & characterization
M Recovery time

® Dynamic On Resistance

Probes

Our probes and accessories are perfectly matched to our industry-
leading oscilloscopes. With over 100 choices available, you're certain
to find the probe that best fits your needs, including:

® High voltage probes to 40kV

® Current probes to 2000A

® High voltage differential probes to 6kV

AFG3000C Arbitrary / Function Generator

Key Features
® Function, arbitrary waveform, and pulse capabilities allow complete control loop characterization

™ 12 standard waveforms and up to 20V p-p provide unmatched performance and versatility

™ Pulse generation with variable duty cycle, slope times, noise add, and pulse width modulation capability
|

|

Floating output with the capability to add external offset of up to 42V
Expand the number of channels by synchronizing multiple units

7 Want assistance, a quote, or to place an order?
Switching-time-related-tests: -
Contact us online.

® Stimulus for switching loss analysis i ) 4 als
® Turn-on/turn-off timing & characterization M Join the discussion on our application forum.

B Recovery time
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High Power Device Characterization with
Parametric Curve Tracers

Characterizing and testing today’s high power semiconductor devices and components is placing a
high demand on test equipment. Device design engineers need equipment that can support them
throughout the complete lifecycle of a power device. Today, high power characterization systems are
available in two main forms — complete turnkey systems and building blocks that must be configured
by the user and completed with good software. Turnkey systems can be set up and running quickly,
but they can be quite expensive and limited in the breadth of testing that can be performed.

Keithley’s Parametric Curve Tracer configurations are complete solutions configured with a
variety of high quality instruments, cables, test fixturing, and software. This building block approach
offers the advantages of easy upgrading or modification to meet changing test needs. Additionally,
these instruments and accessories can be used across different test system platforms, such as for
reliability or device qualification testing.

Keithley’s Parametric Curve Trace configurations include everything necessary for the characterization
engineer to develop a complete test system quickly. The configurations supports both parametric and
trace test modes, thus including the best of a curve tracer and a parameter analyzer.

Download the Parametric Curve Tracer Configurations datasheet.

.
c=w L
ir,; T

Curve Tracer

Parameter Analyzer
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Key Facts
® Configurable power levels
— From 200V to 3kV
— From 1A to 100A
® Wide dynamic range
— From uV to 3kV
— From fA to 100A

B (Capacitance-voltage measurement
® DC or pulsed IV to 50us

B Test management software includes both
trace mode for real-time control and
parametric mode for parameter extraction

Applications
® Power semiconductor device
characterization and testing

® Characterization of GaN and SiC, LDMOS,
and other devices

® Reliability studies on power devices

® Incoming inspection and device
qualification

KEITHLEY

Trace mode quickly
captures output
characteristics of an
IGBT device.

Model 4200-PCT-4
on K420 Cart

Want assistance, a quote, or to place an order?
Contact us online.

® Join the discussion on our application forum.

Parametric Curve Tracer
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Characterize and Test High Voltage Electronics
and Power Semiconductors

The Model 2657A High Power/High Voltage System SourceMeter® instrument

. : ; : . . o 2657A HIGH POWER SYSTEM SourceMeter” LXI
adds high voltage to Keithley’s SourceMeter SMU instruments family of high speed, g
precision source measurement units. Suitable for R&D, production, and QA/FA, it: | .. &
® Sources or sinks up to 3000V @ 20mA or 1500V (@ 120mA —able to capture - @ @ é f\ o
important parametric data that other equipment can't o Y o A\
portamtp o S SN oW CarD) = &4 @ =

® Provides 1fA (femtoamp) current measurement resolution for measuring the low-
leakage requirements of next-generation devices

e ey (T (o E

® Eliminates the hassle of integrating power supplies and instruments by combining a precision power _

supply, current source, DMM, arbitrary waveform generator, V or [ pulse generator, electronic 18-bit load,
and trigger controller.

Like the Model 2651A, the 2657A comes with dual 22-bit precision ADCs and dual 18-bit 1us per point
digitizers for high accuracy and high speed transient capture. Like other Series 2600A SMU instruments, it
includes TSP® Express characterization software, LabVIEW® driver, and Keithley’s Test Script Builder
software development environment.

Model 2657A Applications
B Power semiconductor device characterization
and testing

® Characterization of GaN, SiC, and other
compound materials and devices

\ e ——

I :
| B Breakdown and leakage testing to 3kV =
B Characterization of sub-millisecond transients | & ] 1
+120 MA — = _E '=?
+60 MA — g i
I e | (I
+20 MmA —
0 mA — _V
20 mA —|
60 MA — Keithley offers a broad spectrum of tools, both hardware and software,
for power device characterization. A typical device test system could
include the high voltage Model 2657A, one or two high current Model
=LeRmr 2651A instruments, and up to three low power SMU instruments (other
Series 2600A instruments or the Model 4200-SCS semiconductor
Learn How to Perform a Simple characterization system). System configuration is made safer and

Breakdown Test on a High Power,
High Voltage IGBT Device. Click here.

| [ I I [
-3 kV -1.5 kV 0 kv +1.5 kV +3 kv

The Model 2657A can source or sink up
to 3000V @ 20mA or 1500V @ 120mA.

RE-INVENTING HIGH POWER SEMICONDUCTOR DEVICE CHARACTERIZATION | APPLICATION ADVICE AND PRODUCT SELECTION

simpler with the optional new Model 8010 High Power Device Test
Fixture or individual protection modules. TSP-Link® technology links
Series 2600A instruments to form powerful multi-channel systems that
rival the system speed of large ATE systems that cost tens of thousands
of dollars more.

previous | index 1 next

J



http://www.keithley.com
http://www.keithley.com/centralized_display?mn=2657A,8010&assetid=56481

Tektron/iw KEITHLEY

A Tektronix Company

High Power System
SourceMeter” Instrument

Ready to learn more?

B Download the Model 2657A datasheet.

¥ Read the Application Notes:

— Creating Multi-SMU Systems for
High Power Semiconductor Characterization.

The recent push for higher power, more efficient semiconductor
devices has spurred the development of devices based on
advanced materials that surpass the limitations of devices built
on silicon. DC characterization of power semiconductor devices
requires test systems that incorporate high voltage and high

How to perform a s
breakdown test on a 1iigi1 power,
high voltage IGBT device

SMU INSTRUMENTS

current source measurement units (SMUs). The steps required S— KEITHLEY 5 EREEE WERSTEY 55 S
to properly build these test systems are detailed in this new o | -
a pplication note. More... Application Note | Creating Multi-SMU Systems with

Series High Power System SourceMeter"

Instruments

Click on the video above — Learn how to Perform a Simple

~ Testing Power Semiconductor Devices with Keithley ’ ' ’ Breakdown Test on a High Power, High Voltage IGBT Device.
High Power System SourceMeter® SMU Instruments Applcation Nore| - Testing Power Semiconductor Devices

Series with Keithley High Power System
SourceMeter” SMU Instruments

This application note highlights some of the most
commonly performed power semiconductor device tests,
the challenges associated with them, and how Keithley
SMU instruments can simplify the testing process,
especially when integrated into a Keithley Parametric
Curve Tracer (PCT) configuration. More ...

Fixturing to Connect
» Device

J Want assistance, a quote, or to place an order?
3 Contact us online.

® Join the discussion on our application forum.
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Get Unmatched Performance for Characterizing and Testing
High Power, High Current Electronics

Our new Model 2651A High Power/High Current System SourceMeter® Instrument
simplifies characterizing today’s challenging high power electronics with unprecedented
power, precision, speed, flexibility, and ease of use. It combines a highly flexible, four-
quadrant voltage and current source/load with precision voltage and current meters.

® Source or sink 2,000W of pulsed power (=40V, =50A), 200W of DC power

(E10V@=204, £20V@=104, +40V@=+54)

® Easily connect two units (in series or parallel) to create solutions up to £100A or =80V
® 1pA resolution enables precise measurement of very low leakage currents

7 [ 9 M=

©e €¢

4 5 L] L]
(UIG"S SPEED ( REL |FILTER
1 2

3 000

NSPLAY

R CONFIG

o

® 1us per point (IMHz), continuous 18-bit sampling, accurately characterizes transient behavior

Choice of digitizing or integrating measurement modes

y — ———
RUN ‘SYONE RE('A:\ ( RiG | MENU

With the Model 26514, you can choose from either digitizing or integrating measurement modes for precise
characterization of both transient and steady-state behavior. Two independent ADCs define each mode—
one for current and the other for voltage—which run simultaneously for accurate source readback without
sacrificing test throughput. The digitizing measurement mode’s 18-bit ADCs can support continuous one-
microsecond-per-point sampling, making it ideal for waveform capture and measuring transient

Model 2651A Applications

® Power semiconductor, high brightness LED — =

(HBLED), and optical device characterization ] @ -~ l
and testing i =59F © -

B Characterization of GaN, SiC, and other

characteristics with high precision. The integrating measurement mode, based on 22-bit ADCs, supports
applications that demand the highest possible measurement accuracy and resolution. This ensures precise
measurements of the very low currents and voltages common in next-generation devices.

compound materials and devices

B Semiconductor junction temperature
characterization

+50A — ' W Reliability testing
. DC and Pulse

B High speed, high precision digitization
® Electromigration studies

Pulse only

A single Model 2651A unit can source and sink up to +40V and +50A. Connect two units in parallel
via the built-in TSP-Link expansion bus to extend the system’s current range to 100A or connect
them in series to expand the voltage range to 80V. The embedded Test Script Processor (TSP®)
included simplifies testing by allowing you to address multiple units as a single instrument so
that they act in concert. The built-in trigger controller can synchronize the operation of all linked
channels to within 500 nanoseconds.

—50A —

| I I ) | | |
—40V 20V -10V ov +10V  +20V +40V
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TSP-Link
l Up to
—Y 100A
LXItgrPGCPIB— s >
Controller S I—

Built for building systems. The embedded TSP controller and TSP-
Link interface in each Series 2600A instrument make it easy to link
multiple Model 2651As and other Series 2600A instruments to create
an integrated test system with up to 64 channels. Precision timing
and tight channel synchronization are guaranteed with built-in 500ns
trigger controllers. The fully isolated, independent channels of Series
2600A instruments allow true SMU-per-pin testing without the power
and/or channel limitations of mainframe-based systems.

previous | index 1 next
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High Power System
SourceMeter” Instrument

Ready to learn more?

B Download the Model 2651A datasheet.

Keithley’s Model 2651A
High I?.o;ger System Swrcweter?' Instrgﬂe{}t

B Read these Application Briefs:

SOURCE AND MEASURE

00:00:00 & 00:08:54

— Achieving Fast Pulse Measurements for ST IT. DO . .
Today's High Power Devices. | sppicationbiet [ KEITHLEY » GCREATER MEASURE OF CONFIDENCE
Learn how to achieve the fast, pulsed measurements KEITHLEY

needed for today’s high power devices. .
Achieving Fast Pulse Measurements
for Today's High Power Devices

— Testing to 100A by Combining

! m—— e Click on the video above to view our demo of how you can combine two
gllodel f\;li5lA(!)'|;9htP0WGTt | ' L Model 2651As to source currents as high as 100A!
ourceMeter® Instruments.
Learn how two of these instruments Testing to 100A by Combining Keithley :
can be combined to test Model 2651A High Power SourceMeter* Instruments b
semiconductor devices for power - |
management, even when those P s

devices operate at currents beyond
that of a single 2651A instrument.

Want assistance, a quote, or to place an order?
Contact us online.
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Multi test mode allows

__
K ) O | B multiple tests to be
E ' j = performed on a device.
n n [ [ . |
Software for High Power Device Characterization r—fe—a
ﬂ

Keithley’s Automated Characterization Suite (ACS) Software combines with the high power, precision, *====—" —— e —
speed, and flexibility of Keithley’s Series 2600 High Power System SourceMeter® SMU instruments and  [=== [ 3] | e
Parametric Curve Tracer configurations to create a complete environment for high power semiconductor - o — e
component characterization. Depending on your application, choose from ACS Basic Edition for single :‘{'3 | —
device testing or ACS Standard Edition for wafer-level, multi-DUT test automation or reliability analysis. —— | |

ACS Basic Edition for Semiconductor Component and Discrete Devices r— —
® Designed for discrete devices such as mosfets, BJTs, IGBTs, diodes, resistors, etc. =
® Rich set of test libraries for fast and easy test setup without programming

® Built-in analysis tools for extracting parametric data bl | A
® Includes both interactive, real-time trace mode and parametric mode

Download the ACS Basic Edition data sheet. el @ @)@ IS '

Trace mode supports interactive testing of a device.

Autometed Characterization Swte{ALS) VACACS_STANDWAIYDEMD— eomneer |1 ACSH0 Projects 4200 Automation lemo]
Ma Bt Vew Tos rep

ACS Standard Edition for Characterization, Parametric
Testing, Reliability Test, and Die Sort

Prober Control Utility

= G Interactive probe station

® Supports a wide array of instruments and probers T SN o
1 v l L control speeds and simplifies
® Develop and execute tests at the device, site, wafer, and cassette level =~ 23+ :Iesl: dev_elogment aqu_
® Supports multiple SourceMeter® source measure unit (SMU) : ' N N\ /- o) tgs(:i(:; D
instruments for parallel test = 'R B | = manual probe station control.
Download the ACS Standard Edition data sheet. R l.
= o E B B
=— B o

Wafer and binning map tools allow you to
browse through the test results on either a
wafer-by-wafer or site-by-site basis. You
can also overlay traces from multiple sites to
make quick comparisons.

11
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Want assistance, a quote, or to place an order?
Contact us online.

® Join the discussion on our application forum.
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MSO/DP0O5000 Mixed Signal Oscilloscopes

Offering up to 2GHz bandwidth and 10GS/s sample rate, the MSO/DPO5000 Mixed
Signal Oscilloscope Series features affordable, yet powerful Windows®-based models.
With over 25 different application software packages available, you can test many
different applications with a single instrument. Exclusive Tektronix features such as
FastAcq with DPX® technology and a superior suite of triggers enable you to
quickly find intermittent events that other oscilloscopes miss. Combine that with
comprehensive analysis tools and innovative Wave Inspector® controls, the MSO/
DPO5000 Series provides the feature-rich tools you need to simplify and speed
debug of your complex design.

Key Performance Specifications i
® 2GHz, 1GHz, 500MHz, and 350MHz bandwidth models

® Up to 10GS/s real-time sample rate on one or two channels and up
to 5GS/s on all four channels

® Up to 250 megapoint record length with MultiView zoom™

m >250,000wfms/s maximum waveform capture rate with FastAcq™

Mixed Signal Oscilloscopes

® Standard 10M€2 passive voltage probes with less than 4pF Mixed Signal Oscilloscopes
capacitive loading and 500MHz or 1GHz analog bandwidth | e :

The MSO/DPOS000 Series
m Userselectable bandwidth limit filters for better e
low-frequency measurement accuracy

W FastFrame™ segmented memory acquisition mode with
>310,000 waveforms per second capture rate

Watch the on-line demo

e g o provde sy ravgation and . Amted

Pausan,  ¢11/155 BN IS Tum Subtities On Tum Audia O Haplay

The
MSO/DPO5000

Series

® Suite of advanced triggers, with optional Visual Trigger

Many applications, one scope
12C, SPI
RS-232
Ethernet
USB 2.0
Parallel Bus
Power Analysis
Jitter
Limit/Mask Testing

Read the MSO/DP05000 Mixed Signal
Oscilloscope Data Sheet

'Ihklronjx‘

Tektronix
i
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Key Features

® Optional power analysis module enables quick and accurate
analysis of switching loss, harmonics, safe operating area
(SOA,) modulation, ripple, and slew rate (di/dt, dv/dt.)

® TekVPI® probe interface supports active, differential, and
current probes for automatic scaling and units

® Wave inspector® controls provide easy navigation and
automated search of waveform data

® 53 automated measurements, waveform histograms, and FFT
analysis for simplified waveform analysis

® 104 in. (264 mm) bright XGA display with touch screen

® Small footprint and lightweight — only 8.12 in. (206 mm) deep
and less than 15 Ib. (6.7 kg)

Want assistance, a quote, or to place an order?
Contact us online.

® Join the discussion on our application forum.
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KEITHLEY

A Tektronix Company

MSO/DP0O4000B Mixed Signal Oscilloscopes

With the MSO/DPO4000B Mixed Signal Oscilloscope Series, you can analyze up to 20 analog =
and digital signals with a single instrument to quickly find and diagnose problems in
complex designs. Bandwidths up to 1 GHz and up to 5X oversampling on all channels ensure ¢
you have the performance you need to see fast-changing signal details. To capture long
windows of signal activity while maintaining fine timing resolution, the MSO/DPO4000B
Series offers deep record length of up to 20M points standard on all channels. And with
Wave Inspector® controls for rapid waveform navigation, limit and mask testing, and ‘|
automated power analysis — your Tektronix oscilloscope provides the feature-rich tools you |
need to simplify and speed debug of your complex design.

Key Performance Specifications
® 1-GHz, 500-MHz, 350-MHz, and 100-MHz bandwidth models

® 2 and 4 analog channel models
® Up to 5 GS/s sample rate on all channels

® Up to 20 mega-point record length on all channels )

® >50,000 wfm/s maximum waveform capture rate

® Suite of advanced triggers - I

Mixed Signal Oscilloscopes
MSO4000B, DPO4000B Series Datasheet

Senci———— Sy Sy
: NPp—

for spited wavsly

Read the MSO/DP0O4000B Mixed Signal

MSO/DPO Series of Mixed Signal Oscilloscopes
Ovarview | Serlal Bus Analys [ il Analysis 5
Fauge 1 0M4IZ77 N I

Tum Suntities On Turn Audio Off Faplay
The MSO/DPO Series

Analog signals
Digital gignals

Oscilloscope Data Sheet

Tektronix
o
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Teklronfix-

Watch the product demo.

Key Features
‘ ® Optional power analysis module enables quick and accurate
‘ analysis of switching loss, harmonics, safe operating area (SOA,)
modulation, ripple, and slew rate (di/dt, dv/dt.
|
=

m TekVPI® probe interface supports active, differential, and
current probes for automatic scaling and units

® Wave Inspector® controls provide easy navigation and
automated search of waveform data

® 41 automated measurements, and FFT analysis for simplified
waveform analysis

® 104 in. (264 mm) bright XGA color display

S t eg _{3_

L
R
B

B

'\-4

Ry o

Ships with one passive probe per analog channel, with up to 1GHz
bandwidth and an industry-best 3.9pF of capacitive loading.

Want assistance, a quote, or to place an order?
Contact us online.

® Join the discussion on our application forum.
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A Tektronix Company

MSO/DP0O3000 Mixed Signal Oscilloscopes

With the MSO/DPO3000 mixed signal oscilloscope series, you can analyze up 9
to 20 analog and digital signals with a single instrument to quickly find and
diagnose problems in complex designs. Bandwidths up to 500MHz and a
minimum of 5x oversampling on all channels ensure you have the performance

you need for many of today’s mainstream applications. To capture long
windows of signal activity while maintaining fine timing resolution, the MSO/
DPO3000 offers a deep record length of 5M points standard on all channels.

Key Performance Specifications
® 500, 300, and 100 MHz bandwidth models

® Bandwidth is upgradable (up to S00MHz)

® Two and four analog channel models

W 25GS/s sample rate on all channels

® 5 mega-point record length on all channels

® >50,000wfm/s maximum waveform capture rate
® Suite of advanced triggers

Read the MSO/DP03000 Mixed Signal
Oscilloscope Data Sheet

Tbklmnfix

: e =

Mixed Signal Oscilloscopes
MSO3000 Series, DPO3000 Series Datasheet

A
MSO/DPO Series of Mixed Signal Oscilloscopes

Pausa 1 0185222 BN K | Turn Sublities On Turm Augeo Off Haplay

The MSO/DPQO Series

Tektronix
i

Watch the on-line demo.
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Key Features

® Optional power analysis module enables quick and accurate
analysis of switching loss, harmonics, safe operating area
(SOA,) modulation, ripple, and slew rate (di/dt, dv/dt)

m TekVPI® probe interface supports active, differential, and
current probes for automatic scaling and units

® Wave Inspector® Controls provide easy navigation and
automated search of waveform data

® 29 automated measurements, and FFT analysis for simplified
waveform analysis

B 9in. (229mm) WVGA widescreen color display

® Small footprint and lightweight — Only 5.8in (147 mm) deep
and 9lb (4 kg)

Want assistance, a quote, or to place an order?
Contact us online.

® Join the discussion on our application forum.
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A Tektronix Company

Power Measurement and Analysis Software Power Probes

High Voltage Probes

® Wide range of voltage measurements
— Up to 40kV peak (100ms pulse)

® Single-ended or differential

DPOPWR | DPO4PWR | DPO3PWR

DPOPWR Power Measurement and Analysis Software transforms Tektronix Windows oscilloscopes into sophisticated analysis tools that
quickly perform switching component analysis on power semiconductor devices and then generate detailed test reports in customizable
formats to document results. DPOPWR, DPO4PWR, and DPO3PWR software is used with Tektronix MSO/DPO5000, MSO/DPO4000,

and MSO/DPO3000 Series Mixed Signal Oscilloscopes.

Key Features
® Performs switching loss measurements on power semiconductor devices
using Tektronix Windows-based oscilloscopes

® Customizable safe operating area mask testing with linear and log scale for
reliability testing
® Sophisticated report generation saves time

Switching Component Analysis

The accurate calculation and evaluation of energy loss in power supplies has
become even more critical with the drive to higher power conversion efficiency
and greater reliability. Although almost all components of a power supply
contribute to energy losses, the majority of energy losses in a switch-mode
power supply (SMPS) occur when the switching transistor transitions from an
OFF to an ON state and vice versa. DPOPWR measures the switching losses by
measuring the voltage drop across the switching device and the current flowing
through the switching device.

Safe Operating Area

The Safe Operating Area (SOA) plot is a graphical technique for evaluating a
switching device to ensure that is is not being stressed beyone its maximum
specifications. SOA testing can be used to validate performance over a range of
operating conditions, including load variations, temperature changes, and
variations in input voltages. Limit testing can also be used with SOA plots to

Learn more.

Current Probes

W Easy to use and accurate AC/DC
current measurements

® Amplitude measurements from 1mA
to 2,000A

® DC up to 2GHz
® Split core and solid core construction
Learn more.

Differential Probes

® Bandwidth up to 30GHz

W Easily measure differential signals

M Low input capacitance: down to <0.3pF

® High common mode rejection ratio
(CMRR)

® Wide range of probe tips for easier
circuit access

Learn more.

automate the validation. Need help finding the right probe for your application? Visit the

online, interactive Probe Selector Tool at www.tektronix.com/probes
to match your need with the correct probe. Click Here.

Read the Power Measurement and

DPOxPWR Safe Operating Area (SOA) display.
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AFG3000C Arbitrary/Function Generator

Unmatched performance, versatility, intuitive operation, and affordability make the
AFG3000C Series of Function, Arbitrary Waveform, and Pulse Generators the most

useful instruments in the industry.

Switching-time-related-tests:

® Stimulus for switching loss analysis

® Turn-on/turn-off timing & characterization
B Recovery time

[ ] Cant

.0 1

Internal

difd

E00 pall

Large color display shows your settings and
waveforms at a single glance.

Read the AFG3000C Arbitrary/Function Generator Data Sheet

included ArbExpress® software.

Arbitrary Function Generators
AFG3000C Series Datasheet

—— .

Applications
» B Design

12000009

Features & Benefits
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KEITHLEY

A Tektronix Company

Key Features
W 14 bits, 250 MS/s, 1 GS/s, or 2 GS/s Arbitrary Waveforms

= Amplitude up to 20 Vp-p

® 5.6 in. Color TFT LCD Display for Full Confidence in
Settings and Waveform Shape

™ Multilanguage and Intuitive Operation Saves Setup Time
W Pulse Waveform with Variable Edge Times

® Sweep and Burst

® Dual-channel Models Save Cost and Bench Space

® USB, GPIB, and LAN

W LabVIEW and LabWindows/IVI-C Drivers

Want assistance, a quote, or to place an order?
Contact us online.

® Join the discussion on our application forum.
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KEITHLEY

A Tektronix Company
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SourceMeter® SMU Instruments for Power Device Characterization and Test

Speaspese 2 mamgzpesepese )
2651A / 2657A 2634B / 2635B / 2636B 2602B / 2612B 2601B / 2611B 2604B / 2614B Dual
High Current / High Voltage Low Current Dual Channel Single Channel Channel Benchtop
. . . " 1 — 2 (optional expansion to 64 via 2 (optional expansion to 64 via 1 (optional expansion
# of Channels 1 (optional expansion to 32 via TSP-Link®) TSP Link for 2635B/2363B) TSP-Link) t0 32 via TSP-Link) 2
, 2634B: 10A pulse/1fA
Current Max / Min ZED12¢ S0 pulsis 0L 2636B, 2635B: 10A pulse/100fA 10A pulse/100fA 10A pulse/100 fA
2657A: 120mA/1fA
10A pulse/0.1fA
. 2651A: 40V/100nV 40V/100nV for 2602B 40V/100nV for 2601B 40V/100nV for 2604B
Voltage Max / Min 2657A: 3,000/100nV 200V/100nV 200V/100nV for 26128 200V/100nV for 26118 200V/100nV for 2614B
System-Level Digital /0, TSP-Link, Con tagt'gc'f'egf('gipa'bgi‘lzble o Digital /0, TSP-Link, Digital /0, TSP-Link, A
Automation Contact Check 26348) Contact Check Contact Check
. 38,500
Max readings / sec 1uSec/pt., 18-bit digitizer 20,000 20,000 20,000 20,000
Computer Interface GPIB, LAN (LXI), RS-232 GPIB, LAN (LXI), RS-232, USB GPIB, LAN (LXI), RS-232, USB GPIB, LAN (LXI), RS-232, USB GPIB, LANdléél)’ Rs-232,

Screw terminal, adaptors for

2651A: Screw terminal, Screw terminal, adaptors for Screw terminal, adaptors for
banana or triax

Connectors/Cabling adaptors for banana Triax . .
2657A: HV triax, SHV banana or triax banana or triax

s P PEFPPEN =
2 ri g T

el

2410 High V SourceMeter Instrument 2420 / 2425 / 2440 High | SourceMeter Instruments

Feature 2430 High Power SourceMeter Instrument
Current Max / Min 10.5A pulse / 100pA 1.05A / 10pA 5.25A/ 100pA
Voltage Max / Min 200V / 1uV 1100V / 1uV 100V / 1uV
Power 1100W 22W 110W
Max readings / sec 2,000 2,000 2,000
Interface GPIB, RS-232, Digital 1/O, Trigger Link Trigger Bus GPIB, RS-232, Digital 1/O, Trigger Link Trigger Bus GPIB, RS-232, Digital 1/O, Trigger Link Trigger Bus
Connectors Banana (front / rear) Banana (front / rear) Banana (front / rear)
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Tektron/iw KEITHLEY

A Tektronix Company

Keithley Parametric Curve Tracer Configurations

2600-PCT-1 2600-PCT-2 2600-PCT-3 2600-PCT-4 4200-PCT-2 4200-PCT-3 4200-PCT-4
. : High Current High Current High Voltage High Current and
Type Entry Level High Current High Voltage and Voltage L CV + GV Voltage + C-V
Collector/ High Voltage Mode 200V/10A 200V/10A 3KV/120mA 3KV/120mA 200V/1A 3KV/120mA 3KV/120mA
Drain
Supply .
High Current Mode 200V/10A 40V/50A 200V/10A 40V/50A 40V/50A 200V/1A 200V/1A
Step Generator
(Base/Gate supply) 200V/10A 200V/10A 200V/10A 200V/10A 200V/1A 200V/1A 200V/1A
Incoming Inspection, FA, Incoming Inspection, FA, Incoming Inspection, FA, Incoming Inspection, FA, Data Sheet Generation, Data Sheet Generation, Data Sheet Generation,
Typical Applications QA, Reliability, Design QA, Reliability, Design QA, Reliability, Design QA, Reliability, Design Modeling, General Modeling, General Modeling, General
Qual, Product Dev. Qual, Product Dev. Qual, Product Dev. Qual, Product Dev. Characterization Characterization Characterization
Software ACS Basic Edition with Trace Mode and Parametric Mode, single and sequenced tests, sample power device libraries

Model 8010 High Power Device Test Fixture supports 3KV/100A

Test Fixture Includes TO-220, TO-247, Axial, Custom sockets,. sample demo parts (BJT, MOSFET, diode, etc.)

Want assistance, a quote, or to place an order?
Contact us online.

® Join the discussion on our application forum.
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KEITHLEY

A Tektronix Company

Oscilloscopes Selector Guide

Feature

Channels

Bandwidth
Sample Rate

Max Record Length
Trigger Types

Connectivity

Waveform Math
and Analysis

Software

RE-INVENTING HIGH POWER SEMICONDUCTOR DEVICE CHARACTERIZATION

MSO/DP0O3000

2, 4 analog channels; 16 digital channels (MSO3000)

100 MHz to 500 MHz

2.5 GS/s (analog);

121.2 ps (8.25 GS/s) MagniVu™ (digital)
5 Mpoints

Edge, Sequence, Logic, Pulse Width, Runt, Timeout, Set-up and Hold, Rise/
Fall Time, Video, Extended Video*, 12C*, SPI*, CAN*, LIN*, FlexRay*, RS-
232/422/485/UART*, 12S/LJ/RJ/TDM*, MIL-STD-1553*, Parallel (MSO3000)

USB Host (x2), USB Device, LAN (10/100 mBase-T Ethernet), Video Out,
GPIB*

29 Automated Measurements, Waveform and Screen Cursors, Arithmetic
and Advanced Waveform Math, FFT, Measurement Statistics

Optional: DPO3PWR: Power Analysis; DPO3VID:
HDTV and Custom Triggering

PC Communications Software: OpenChoice® Desktop, NI LabVIEW Signal
Express™ Tektronix Edition LE

*Optional

MSO/DP0O4000B

2, 4 analog channels; 16 digital channels (MSO4000B)

100 MHz to 1 GHz

2.5 GS/s to 5 GS/s (analog);
60.6 ps (16.5 GS/s) MagniVu™ (digital)

Up to 20 Mpoints

Edge, Sequence, Logic, Pulse Width, Runt, Timeout, Set-up and Hold, Rise/
Fall Time, Video, Extended Video*,12C*, SPI*, USB*, Ethernet*, CAN*, LIN¥,
FlexRay*, RS- 232/422/485/UART*, 12S/LJ/RJ/TDM*, MIL-:STD-1553*%, Parallel
(MS0O40008B)

USB Host (x4), USB Device, LAN (10/100/1000 Base-T Ethernet, LXI Class C
Compliant), Video Out, GPIB*

41 Automated Measurements, Waveform and Screen Cursors, Arithmetic and
Advanced Waveform Math, Measurement Statistics, Waveform Histograms

Optional: DPO4PWR: Power Analysis; DPO4LMT: Limit and Mask Testing;
DPO4VID: HDTV and Custom Triggering

PC Communications Software: OpenChoice® Desktop, NI LabVIEW Signal
Express™ Tektronix Edition LE

| APPLICATION ADVICE AND PRODUCT SELECTION
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MSO/DP0O5000

2, 4 analog channels; 16 digital channels (MSO4000B)

350 MHz to 2 GHz

5 GS/s to 10 GS/s (analog);
60.6 ps (16.5 GS/s) MagniVu™ (digital)

Up to 250 Mpoints

Edge, Sequence, Logic, Pulse Width, Glitch, Runt, Timeout, Transition, Set-up and Hold,
Rise/Fall Time, Video, 12C*, SPI*, USB (Low, Full, High)*, RS-232/422/485/UART*,
Parallel (MSO5000), Visual Trigger*

USB Host (x6), USB Device, LAN (10/100/1000 Base-T Ethernet, LXI Class C
Compliant), Video Out, GPIB*

53 Automated Measurements, Waveform and Screen Cursors, Arithmetic and
Advanced Waveform Math, FFT, Measurement Statistics, Waveform Histograms

Optional:

DPOPWR: Power Analysis DDRA: DDR Memory Bus Analysis; DJA: DPOJET
Advanced Jitter and Eye Diagram Analysis; ET3: Ethernet Compliance Test Solution;

LT: Waveform Limit Testing; MTM: Mask Testing; SignalVu Vector Signal Analysis; USB:
USB Compliance Test Solution; VET: Visual Triggering; MOST. MOST 50/150 Compliance
Test Solution; HSIC: HSIC Electrical Validation; USBPWR: USB Power Adapter/ EPS
Compliance Automated Test Solution

PC Communications Software: NI LabVIEW Signal Express™ Tektronix Edition LE

previous | index 1 next 1
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Want to learn more about how Keithley is Re-Inventing /=
High Power Semiconductor Device Characterization? [=

Keithley Instruments hosts an online applications forum to encourage idea
exchange, discussions among users. Join the discussion today.

To learn more about how Keithley's high performance SMUs can enhance the
productivity of your test and measurement applications, contact your local
Keithley representative or ask us a question online.

Contact us by phone, fax, mail, or email:

KEITHLEY CORPORATE HEADQUARTERS

Keithley Instruments, Inc.
28775 Aurora Road
Cleveland, Ohio 44139
Phone: 440-248-0400
Toll-free: 800-552-1115
Fax: 440-248-6168

info @keithley.com

]

Consult with a Keithley applications engineer and learn how

to get the most from your Keithley products

WORLDWIDE HEADQUARTERS

Within the USA: 1-888-534-8453

Outside the USA: + 1-440-248-0400

Email: applications @keithley.com

Additional contact information at www.keithley.com

EUROPE
Germany: (+49) 89 849 307 40

ASIA

China:  (+86) 10 8447 5556
Japan: (+81) 120 441 046
Korea: (+82) 2 6917 5000
Taiwan: (+886) 3 572 9077

Specifications are subject to change without notice.

All Keithley trademarks and trade names are the property of Keithley Instruments, Inc.
All other trademarks and trade names are the property of their respective companies.

A Greater Measure of Confidence

KEITHLEY

A Tektronix Company

KEITHLEY INSTRUMENTS, INC. W 28775 AURORA RD.

W CLEVELAND,

OH 44139-1891 MW 440-248-0400 MW Fax: 440-248-6168

| 1-888-KEITHLEY B www.keithley.com

BENELUX
+31-40-267-5506
www.keithley.nl

BRAZIL
55-11-4058-0229
www.keithley.com

CHINA
86-10-8447-5556
www.keithley.com.cn

© Copyright 2013 Keithley Instruments, Inc.

FRANCE
+33-01-69-86-83-60
www.keithley.fr

GERMANY
+49-89-84-93-07-40
www.keithley.de

INDIA
080-30792600
www.keithley.in

ITALY MALAYSIA
+39-049-762-3950 60-4-643-9679
www.keithley.it www.keithley.com
JAPAN MEXICO
81-120-441-046 52-55-5424-7907
www.keithley.jp www.keithley.com
KOREA RUSSIA
82-2-6917-5000 +7-495-664-7564
www.keithley.co.kr www.keithley.ru

SINGAPORE
01-800-8255-2835
www.keithley.com.sg

TAIWAN
886-3-572-9077
www.keithley.com.tw

UNITED KINGDOM
+44-1344-39-2450
www.keithley.co.uk

For further information on how to purchase or to locate a sales partner please visit www.keithley.com/company/buy

Printed in the U.S.A.

No. 3282

11.6.13


http://forum.keithley.com/
http://forum.keithley.com/phpBB3/index.php
http://forum.keithley.com/
mailto:applications%40keithley.com?subject=DMMs%20and%20Switching
http://www.keithley.com
mailto:info%40keithley.com?subject=DMMs%20and%20Switching
http://www.twitter.com/KeithleyInst
http://www.linkedin.com/companies/keithley-instruments?trk=co_search_results&goback=.cps_1258492471560_1
http://www.facebook.com/pages/Cleveland-OH/Keithley-Instruments/191985201122?ref=mf
http://www.youtube.com/results?search_query=Keithley+Instruments&search_type=&aq=f
http://www.keithley.com/news/RSS
http://www.keithley.com/company/buy
http://www.keithley.com

	Button 94: 
	Button 183: 
	Page 2: Off
	Page 31: Off
	Page 52: Off
	Page 183: Off

	Button 184: 
	Page 2: Off
	Page 31: Off
	Page 52: Off
	Page 183: Off

	Button 185: 
	Page 2: Off
	Page 31: Off
	Page 52: Off
	Page 183: Off

	Button 186: 
	Page 4: Off
	Page 151: Off
	Page 172: Off
	Page 193: Off

	Button 187: 
	Page 4: Off
	Page 151: Off
	Page 172: Off
	Page 193: Off

	Button 188: 
	Page 4: Off
	Page 151: Off
	Page 172: Off
	Page 193: Off

	Button 147: 
	Page 6: Off
	Page 81: Off
	Page 102: Off
	Page 113: Off
	Page 124: Off
	Page 135: Off
	Page 146: Off
	Page 167: Off

	Button 148: 
	Page 6: Off
	Page 81: Off
	Page 102: Off
	Page 113: Off
	Page 124: Off
	Page 135: Off
	Page 146: Off
	Page 167: Off

	Button 149: 
	Page 6: Off
	Page 81: Off
	Page 102: Off
	Page 113: Off
	Page 124: Off
	Page 135: Off
	Page 146: Off
	Page 167: Off

	Button 74: 
	Page 7: Off
	Page 91: Off

	Button 75: 
	Page 7: Off
	Page 91: Off

	Button 76: 
	Page 7: Off
	Page 91: Off

	Button 171: 


