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COMPANY OVERVIEW

Keithley Instruments Inc.

Founded in 1946 by Joseph F. Keithley in Solon, 

Ohio.

You can spot “The Low-Level Measurements 

Handbook” in many Physics Depts. or 

Semiconductor Companies

https://www.tek.com/document/handbook/low-

level-measurements-handbook

https://www.electronicdesign.com/technologies/test-measurement/article/21795626/joseph-f-keithley-quality-service-innovation-integrity-qsii

https://www.tek.com/en/documents/product-article/keithley-low-level-measurements-handbook---7th-edition
https://www.tek.com/en/documents/product-article/keithley-low-level-measurements-handbook---7th-edition
https://www.electronicdesign.com/technologies/test-measurement/article/21795626/joseph-f-keithley-quality-service-innovation-integrity-qsii
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Agenda

1. The R&D bench: power supplies, DMMs, ELoads and Multiplexers

2. Device and process characterization tools

3. Sensitive and accurate instrument



Basic bench 
needs
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HAVE A LOOK AT A DESIGNER’S BENCH…

What are the customer pain points?

For sure you can spot the following instruments:

o Power supplies

o Multimeters

o Oscilloscopes

o Signal generators



Single and Multi-
Channel Power 
Supplies
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2200 – 2220 – 223x 

Model Channel Power Vout Iout Remote 

Interface

Kickstart 

Support

Topolo

gy

Remote 

Sense

Setting 

Resolution
DUT 

protection

Other Features

2200-20-5 1 100W 0-20V 0-5A USB/GPIB YES Linear Rear 1mV/0.1mA Max Volt

OVP

RI

Output List

Setup Recall

2200-30-5 1 150W 0-30V 0-5A USB/GPIB YES Linear Rear 1mV/0.1mA Max Volt

OVP

RI

Output List

Setup Recall

2200-32-3 1 96W 0-32V 0-3A USB/GPIB YES Linear Rear 1mV/0.1mA Max Volt

OVP

RI

Output List

Setup Recall

2200-60-2 1 150W 0-60V 0-2.5A USB/GPIB YES Linear Rear 1mV/0.1mA Max Volt

OVP

RI

Output List

Setup Recall
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2220 – 223x (cont’d) 

Model Channel Power Vout Iout Remote 

Interface

Kickstart 

Support

Topology Remote 

Sense

Setting 

Resolution
DUT 

protection

Other 

Features

2200-72-1 1 86W 0-72V 0-1.2A USB/GPIB YES Linear Rear 1mV/0.1mA Max Volt

OVP

RI

Output List

Setup Recall

2220-30-1 2 45W

45W

0-30V

0-30V

0-1.5A

0-1.5A

USB YES Linear Rear 1mV/1mA Max Volt

OVP

RI

Output List

Setup Recall

2230-30-1 3 45W

45W

30W

0-30V

0-30V

0-6V

0-1.5A

0-1.5A

0-1.5A

USB YES Linear Rear 1mV/1mA Max Volt

OVP

RI

Output List

Setup Recall

2231A-30-3 3 90W

90W

15W

0-30V

0-30V

0-5V

0-3A

0-3A

0-3A

USB(DB9) YES Linear NA 10mV/1mA Max Volt

OVP

RI

Output List

Setup Recall

2230G-30-3 3 90W

90W

15W

0-30V

0-30V

0-5V

0-3A

0-3A

0-3A

USB/GPIB

/RS232

YES Linear Rear 1mV/1mA Max Volt

OVP

RI

Output List

Setup Recall

2230G-30-6 3 180W

180W

15W

0-30V

0-30V

0-5V

0-6A

0-6A

0-3A

USB/GPIB

/RS232

YES Linear Rear 1mV/1mA Max Volt

OVP

RI

Output List

Setup Recall

2230G-60-3 3 180W

180W

15W

0-60V

0-60V

0-5V

0-3A

0-3A

0-3A

USB/GPIB

/RS232

YES Linear Rear 1mV/1mA Max Volt

OVP

RI

Output List

Setup Recall
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2220 – 223x (cont’d) 
MORE VOLTAGE/MORE CURRENT OR BIPOLAR?

Please refer to User Manual



Low current 
resolution 
power 
supplies
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2280S

Model Channel Power Vout Iout Remote 

Interface

Kickstart 

Support

Topology Remote 

Sense

Setting 

Resolution

Current 

Measurement 

Resolution

DUT 

Protection

2280S-32-6 1 192W 0-32V 0-6A USB/GPIB/LAN YES Linear Rear 1mV/0.1mA 10nA Max Volt

OVP

OCP

2280S-60-3 1 192W 0-60V 0-3.2A USB/GPIB/LAN YES Linear Rear 1mV/0.1mA 10nA Max Volt

OVP

OCP



High Speed Signals Symposium

2281S-20-6

Model Channel Power Vout Iout Remote 

Interface

Kickstart 

Support

Topology Remote 

Sense

Setting 

Resolution

Current 

Measurement 

Resolution

DUT 

Protection

2281S-20-6 1 120W 0-20V 0-6A USB/GPIB/

LAN

YES Linear Rear 1mV/0.1mA 10nA Max Volt

OVP

OCP



...Want more 
power?
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2260B
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2260B
Model Channel Power Vout Iout Remote 

Interface

Kickstart 

Support

Topology Remote 

Sense

Setting 

Resolution

Current 

Measurement 

Resolution

DUT 

Protection

2260B-30-36 1 360W 0-30V 0-36A USB/LAN YES Switching Rear 1mV/1mA 1mA Max Volt

OVP

OCP

2260B-80-13 1 360W 0-80V 0-13.5A USB/LAN YES Switching Rear 2mV/1mA 1mA Max Volt

OVP

OCP

2260B-250-4 1 360W 0-250V 0-4.5A USB/LAN YES Switching Rear 5mV/1mA 1mA Max Volt

OVP

OCP

2260B-30-72 1 720W 0-30V 0-72A USB/LAN YES Switching Rear 1mV/2mA 2mA Max Volt

OVP

OCP

2260B-80-27 1 720W 0-80V 0-80A USB/LAN YES Switching Rear 2mV/2mA 2mA Max Volt

OVP

OCP

2260B-250-9 1 720W 0-250V 0-9A USB/LAN YES Switching Rear 5mV/1mA 1mA Max Volt

OVP

OCP

2260B-800-2 1 720W 0-800V 0-2.88A USB/LAN YES Switching Rear 14mV/1mA 1mA Max Volt

OVP

OCP
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2260B (cont’d)
Model Channel Power Vout Iout Remote 

Interface

Kickstart 

Support

Topology Remote 

Sense

Setting 

Resolution

Current 

Measurement 

Resolution

DUT 

Protection

2260B-30-108 1 1080W 0-30V 0-108A USB/LAN YES Switching Rear 1mV/3mA 3mA Max Volt

OVP

OCP

2260B-80-40 1 1080W 0-80V 0-40.5A USB/LAN YES Switching Rear 2mV/3mA 3mA Max Volt

OVP

OCP

2260B-250-13 1 1080W 0-250V 0-13.5A USB/LAN YES Switching Rear 5mV/1mA 1mA Max Volt

OVP

OCP

2260B-800-4 1 1080W 0-800V 0-4.32A USB/LAN YES Switching Rear 14mV/1mA 1mA Max Volt

OVP

OCP



Special 
applications 
power 
supplies
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2290-x
Model Ch

an

nel

Power Vout Iout Remote 

Interface

Kickstart 

Support

DUT 

protection

Topology

2290-5 1 25W +50 -

+5000V

5mA GPIB NO Max Volt

OVP

OCP

Switching

2290-10 1 10W +100 -

+10000V

1mA GPIB/RS232 NO Max Volt

OVP

OCP

Switching
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230x



High Speed Signals Symposium

230x

Model Channel Power Vout Iout Remote 

Interface

Kickstart 

Support

Remote 

Sense

Current 

Readback 

Measurement 

Resolution

2302 1 45W 0-15V 0-5A GPIB NO Rear 0.1uA DVM 

inputs

2303 1 45W 0-15V 0-5A GPIB NO Rear 0.1uA DVM 

inputs

2306 2 45W* 0-15V 0-5A GPIB YES Rear 0.1uA DVM 

inputs

Charger 

Simulation

2306-PJ 2 45W* 0-15V 0-5A GPIB YES Rear 10uA DVM 

inputs

Charger 

Simulation

2308 2 45W 0-15V 0-5A GPIB NO Rear 0.1uA DVM 

inputs

Charger 

Simulation



Electronic 
Loads
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CONVENIENT BENCHTOP TESTING

Series 2380 electronic Loads



DMMs and 
DAQs
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FROM 5½ TO 8½ DIGITS

Performance Level Bench/System DMMs

Model 2001, 7 ½-Digits, 15 measurement 

functions including special low resistance 

modes, GPIB

Model 2002, 8 ½-Digits, 16 measurement 

functions including enhanced AC 

measurement modes, GPIB
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TOUCHSCREEN, DIGITIZING, MULTIPLE INTERFACES AND MORE

DMM7510 7½ Digit Graphical Sampling Multimeter
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DMM6500 and the DAQ6510
TOUCHSCREEN, DIGITIZING, MULTIPLE INTERFACES AND MORE

DMM6500 6 ½-Digit 

Bench/System DMM

DAQ6510 Data Acquisition and 

Logging, Multimeter System
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Rear Panel Details

DMM6500

DAQ6510

User Installable

Communication Card

PC Interface: USB & LAN LXI

I/O: BNC, Trigger In/Out

Rear Inputs

Scanner Card

Option slot

Two Slots: 77xx Plug-In Switch Modules
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3700A System Switch/Multimeter
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CONTROLLING DMMS, MULTIPLEXERS AND POWER SUPPLIES

Kickstart Software



Characterizing 
your devices
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What is an SMU?

A
D

U

T

SMU

V
D

U

T

SMU

DC I-V characterization of 

electronic devices are often 

performed by Source Measure 

Units, or SMU.

An SMU is a single instrument that 

can:

• Source voltage and measure 

current

• Source current and measure 

voltage
Source V, Measure I Source I, Measure V
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Four Quadrant Operation:  Source and 
Sink

SMUs can operate in one of four quadrants:

• Quadrants I and III are sourcing (I and V 

have same polarity):

- Sourcing SMUs deliver power to 

load.

- Apps:  device characterization, 

resistivity, sensors

• Quadrants II and IV are sinking (I and V 

have different polarity):

- Sinking SMUs dissipate power.

- Apps:  batteries, solar cells
4200A SMU Operating Boundaries
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SMU IV characterization
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26XXB

Keithley Family of SMU - Instruments
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TOUCH TEST INVENT 24XX

Keithley Family of SMU - Instruments
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265XA

Keithley Family of SMU - Instruments
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CONTROLLING SMUS

Kickstart Software



What about a 
one box 
solution?
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4200A-SCS parameter analyzer
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A Complete Solution from DC to Pulse

4200A-SCS Parameter Analyzer

Medium Power SMU

210V, 100mA

High Power SMU

210V, 1A

Remote Pre-amplifier

0.1 fA resolution

Remote

Preamplifier/Switch Module

Capacitance-Voltage Unit

1kHz to 10MHz

Ramp-Rate

(Quasi Static) C-V

Ultra Low Current 

Switch Matrices
IV/CV Multi-Switch Module

Pulse Measure Unit Pulse Generator Unit

Very Low Frequency

VLF C-V

I-V Measurements 

C-V Measurements

Switching

Pulse I-V/Transient

Clarius™ with >250 application tests/projects/devices System Software

Drivers for Probe stations, temp. controllers, external equipment
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A TASK FOR 4200A-SCS

Failure Analysis



High Voltage and 
High Current 
Charatcerization
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2600 – PCT - xB
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2600 – PCT - xB



Parametric 
testing
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S5xx systems
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707B/708B

47

Switch matrix mainframes
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ACS STANDARD

Controlling Probe Stations and Matrix



Counting 
Electrons!!!
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ELECTROMETERS AND PICOAMMETERS

Material Characterization

6485

Picoammeter

6487

Picoammeter with 

500V Voltage 

source

6517B

Electrometer with 

1000V Voltage 

source

5½ digits – 10fA resolution 6½ digits – 10aA resolution
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NANOVOLTMETER AND CURRENT SOURCE

Material Characterization
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THANK
YOU

High Speed Signals Symposium

Contact Information

Enrico Citti

Field Application Engineer

enrico.citti@tektronix.com
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