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1pV-20V and 10pA-1A precision
voltage and current sourcing
and measurement capabilities

Five instruments in one (IV
Source, IVR Measure)

Source and sink (4-quadrant)
operation

0.012% basic measure accuracy
with 6'»-digit resolution

2-, 4-, and 6-wire remote
V-source and measure sensing

1700 readings/second at 41>
digits via GPIB

Standard SCPI GPIB, RS-232,
and Keithley Trigger Link
interfaces

Keithley LabTracer 2.0 I-V curve
tracing application software
(download)

1.888.KEITHLEY (us. only)

www.keithley.com

on the Market

Low Voltage SourceMeter” Instrument

The economical Model 2401 is the latest member
of Keithley’s Series 2400 SourceMeter family,
designed specifically for low voltage test applica-
tions that demand tightly coupled sourcing and
measurement. Like all Series 2400 SourceMeter
models, the Model 2401 provides precision
voltage and current sourcing and measure-

ment capabilities (1.V—20V and 10pA-1A). It

is both a highly stable DC power source and

a true instrument-grade 6%2-digit multimeter.
The power source characteristics include low
noise, precision, and readback. The multimeter
capabilities include high repeatability and low
noise. The result is a compact, single-channel,
DC parametric tester. In operation, it can act as a
voltage source, a current source, a voltage meter,
a current meter, and an ohmmeter.

The Lowest Cost Precision Source Measurement Unit (SMU) Instrument

The Model 2401 is the lowest cost precision SMU instrument on the market, offering an economical
20W IV source/measure alternative to configuring systems and test benches with separate program-
mable power supplies and digital multimeters. The Model 2401 also offers an economical alternative
for applications for which precision programmable power supplies cannot deliver sufficient accuracy,

signal range, source setting, or readback resolution.

The Model 2401 offers users all the same accuracy, speed, and measurement functions as the other
instruments in the Series 2400 family. It shares a common operating code base with the rest of the
family, so it can be operated and programmed within its range boundaries just like any other Series
2400 instrument. The only functional differences between the Model 2401 and the Model 2400 are
that the Model 2401 does not include 200V source and measure ranges or back panel Digital I/O port
capabilities. (However, the DB-9 connector is still provided to provide test fixture interlock signals.)

Model 2401 Applications

Manufacturers of components and modules for
the communications, semiconductor, computer,
automotive, and medical industries will find the
Model 2401 invaluable for a wide range of char-
acterization and production test applications.
Its 20V@1A output makes it ideal for character-
izing the current-voltage (I-V) performance of
photovoltaic (solar) cells, high brightness LEDs
(HBLEDs), low voltage materials, CMOS circuits
and low-power semiconductor devices, as well as
resistance measurements on these devices.

The Model 2401 is well suited for use as a gate
bias in applications involving devices with

three or more terminals such as HBLEDs and
photovoltaic cells, reducing total system hard-
ware costs. It also provides sufficient range for
characterizing low voltage materials and devices
(including graphene and other nano- and
MEMs-type structures), which are inherently
low voltage oriented.

TYPICAL APPLICATIONS

* High brightness LEDs
(DC and pulse)

° Photovoltaic cell efficiency
(source and sink)

* Precision DC power supply/
current measure

» Discrete semiconductor devices
» Passive devices

* Laser diodes, laser diode
modules, LEDs, photodetectors

 Connectors, switches, relays
* Low voltages/resistances

e LIV

* IDDQ

|-V characterization

KEITHLEY

A GREATER

MEASURE OF

CONFIDENCE

o=
c
(]
£
o
b
=
(%)
©
L]
S
<
c
©
bo
£
(8]
S
S
o
wv
(=
.2
ac
O
()]
S
a
o
Q
a
=
o
(S
==
=
L=
.20

SMU INSTRUMENTS




s
=
a7}
(S
7}
S
=
(%]
©
o}
(=

o
=
©
00

=
o
S
=)
o
(7]
c

N

o)
O
b}
S
a

o

SMU INSTRUMENTS

Low Voltage
SourceMeter®
Instrument

Model 8605 Test Leads
LabVIEW Software Driver

(downloadable)
ACCESSORIES AVAILABLE

TEST LEADS AND PROBES
1754 2-Wire Universal 10-Piece Test Lead Kit
5804 Kelvin (4-Wire) Universal 10-Piece Test Lead Kit
5805 Kelvin (4-Wire) Spring-Loaded Probes
5808 Low Cost Single-pin Kelvin Probe Set
5809 Low Cost Kelvin Clip Lead Set
8607 2-Wire, 1000V Banana Cables, 1m (3.3 ft)
CA-18-1 Shielded Dual Banana Cable, 1.2m (4 ft)
SWITCHING HARDWARE
7001 Two-Slot Switch System
7002 Ten-Slot Switch System
7019-C 6-Wire Ohms Switch Card
7053 High-Current Switch Card
CABLES/ADAPTERS
7007-1 Shielded GPIB Cable, 1m (3.3 ft)
70072 Shielded GPIB Cable, 2m (6.6 ft)
7009-5 RS-232 Cable
8620 Shorting Plug

COMMUNICATION INTERFACE
KPCI-488LPA  IEEE-488 Interface/Controller for the PCI Bus
KUSB-488B IEEE-488 USB-to-GPIB Interface Adapter

TRIGGERING AND CONTROL

8501-1 Trigger Link Cable, DIN-to-DIN, 1m (3.3 ft)

8501-2 Trigger Link Cable, DIN-to-DIN, 2m (6.6 ft)

8502 Trigger Link to BNC Breakout Box

8503 Trigger Link Cable, DIN-to-Dual BNC, 1m (3.3 ft)

8505 Male to 2-Female Y-DIN Cable for Trigger Link

RACK MOUNT KITS

4288-1 Single Fixed Rack Mount Kit

4288-2 Dual Fixed Rack Mount Kit

4288-4 Dual Fixed Rack Mount Kit

4288-5 Shelf Type Side by Side Rack Mounting Kit

4288-9 Dual Fixed Rack Mounting Kit

SOFTWARE

LabTracer 2.0  Curve Tracing Software (downloadable)
SERVICES AVAILABLE

Low Voltage SourceMeter” Instrument

Advantages of a Tightly Integrated Instrument

By linking source and measurement circuitry in a single unit, the Model 2401 offers a variety of
advantages over systems configured with separate source and measurement instruments. For
example, it minimizes the time required for test station development, setup, and maintenance, while
lowering the overall cost of system ownership. It simplifies the test process itself by eliminating many
of the complex synchronization and connection issues associated with using multiple instruments. Its
compact half-rack size conserves precious “real estate” in the test rack or bench.

Much More than a Power Supply

The tightly coupled nature of a SourceMeter instrument provides many advantages over solutions
configured from separate instruments such as a precision power supply and a digital multimeter.
For example, the Model 2401 provides faster test times by reducing GPIB traffic and simplifies the
remote programming interface. It also protects the device under test from damage due to accidental
overloads, thermal runaway, etc. Both the Model 2401’s current and voltage source are program-
mable with readback to help maximize device measurement integrity. If the readback reaches a pro-
grammed compliance limit, then the source is clamped at the limit, providing fault protection.

Imeter Local IN/OUT HI

o Remote SENSE HI

Isource
DUT

o Remote SENSE LO

Vineter/Compliance

Local IN/OUT LO

-

Source I, Measure V, 1, or Q configuration

Imeter/Compliance ‘ Local IN/OUT HI

5 Remote SENSE HI

Vsource
[our |

o Remote SENSE LO

Feedback to
Adjust Vgource

Local IN/OUT LO

-

2401-3Y-EW 1-year factory warranty extended to 3 years
from date of shipment

C/2401-3Y-ISO 3 (1SO-17025 accredited) calibrations within
3 years of purchase

TRN-2400-1C Course: Unleashing the Power of Your
SourceMeter Instrument

1.888.KEITHLEY (us. only)

www.keithley.com

Source V, Measure |, V, or Q configuration
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2401

I-V Characteristics

Like all Series 2400 SourceMeter instruments,
the Model 2401 provides four-quadrant opera-
tion. In the first and third quadrants, it operates
as a source, delivering power to a load. In the
second and fourth quadrants, it operates as a
sink, dissipating power internally. Voltage, cur-
rent, and resistance can be measured during
source or sink operation.

1A
—1— +100mA
-200V -20V +20V +200V
| | | |
[ | I [
—{ _-100mA
— limite
-1A

Model 2401 four-quadrant operation

Built-In Test Sequencer
(Source Memory List)

The Source Memory list provides faster and eas-
ier testing by allowing you to set up and execute
up to 100 different tests that run without PC
intervention.

e Stores up to 100 instrument configurations,
each containing source settings, measurement
settings, pass/fail criteria, etc.

Low Voltage SourceMeter” Instrument

Trigger Link Interface

All SourceMeter instruments include Keithley’s unique Trigger Link interface, which provides high
speed, seamless communications with many of Keithley’s other instruments. For example, use the
Trigger Link interface to connect a SourceMeter instrument with a Series 7000 Switching System for a
complete multipoint test solution. With Trigger Link, Series 7000 Switching Systems can be controlled
by a SourceMeter instrument during a high speed test sequence independent of a computer and
GPIB.

Automation for Speed

A SourceMeter instrument streamlines production testing. It sources voltage or current while making
measurements without needing to change connections. It is designed for reliable operation in non-
stop production environments. To provide the throughput demanded by production applications,
the SourceMeter instrument offers many built-in features that allow it to run complex test sequences
without computer control or GPIB communications slowing things down.

Standard and Custom Sweeps

Sweep solutions greatly accelerate testing with

automation hooks. Three basic sweep waveforms
are provided that can be programmed for single-
event or continuous operation. They are ideal for
I/V, I/R, V/1, and V/R characterization. Bias Bias

* Linear Staircase Sweep: Moves from the start
level to the stop level in equal linear steps

<«—— Stop

Start

Linear staircase sweep

* Logarithmic Staircase Sweep: Done on a
log scale with a specified number of steps
per decade

<«—— Stop

* Custom Sweep: Allows construction of e
special sweeps by specifying the number of W
measurement points and the source level at Bias Bias
each point

* Up to 1700 readings/second at 4% digits to Logarithmic staircase sweep

the GPIB bus

* 5000 readings can be stored in the non-
volatile buffer memory

e Pass/fail limit test as fast as 500us per point Bias Bias
* Onboard comparator eliminates the delay
caused when sending data to the computer Custom sweep
for analysis
* Built-in, user-definable math functions to I
calculate derived parameters
Example Test Sequence
Test Pass/Fail Test If Passes Test If Fails Test VVFZ Test 2
Test 1 [Check V, at 100mA Go to Test 2 1. Bin part to bad bin Ig ! Test 1
against pass/fail limits 2. Transmit data to com- \
Test 2 |Check Vi, at 1A against  |Go to Test 3 plute_r while handler is Test 3
pass/fail limits placing new part
- - 3. Return to Test 1
Test 3 |Check leakage current at | 1. Bin part to good bin
-500V and test against |2 Transmit readings to computer
pass/fail limits while handler is placing new part
3. Return to Test 1

1.888.KEITHLEY (us. only)
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2401

Unique 6-Wire Ohms Technique

The Model 2401 can make standard 4-wire, split Kelvin, and 6-wire, guard-
ed ohms measurements and can be configured for either the constant cur-
rent or constant voltage method. The 6-wire ohms technique:

e Uses guard and guard sense leads in addition to the 4-wire sense and
source leads

* Locks out parallel current paths when measuring resistor networks or
hybrid circuits to isolate the component under test

* Allows users to configure and plot data easily from Series 2400
SourceMeter instruments, making characterization of 2-, 3- and
4-terminal devices a snap

GUARD SENSE

Imeter

SENSE HI

SENSE LO

IN/OUT HI

IN/OUT LO

v

6-Wire Ohms Circuit. All test current flows through R1 because the
high current guard drives the voltage across R2 to 0V.

FRED)

S R R R T e
1
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Free LabTracer 2.0 device characterization software (downloadable).
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Low Voltage SourceMeter” Instrument

Advantages of a Tightly Integrated Instrument

By linking source and measurement circuitry in a single unit, these instru-
ments offer a variety of advantages over systems configured with separate
source and measurement instruments. For example, they minimize the
time required for test station development, setup, and maintenance, while
lowering the overall cost of system ownership. They simplify the test pro-
cess itself by eliminating many of the complex synchronization and connec-
tion issues associated with using multiple instruments. And, their compact
half-rack size conserves precious “real estate” in the test rack or bench.

Power of Five Instruments in One
(IV Source, IVR Measure)

The tightly coupled nature of a SourceMeter instrument provides many
advantages over separate instruments. For example, it provides faster

test times by reducing GPIB traffic and simplifies the remote program-
ming interface. It also protects the device under test from damage due to
accidental overloads, thermal runaway, etc. Both the current and voltage
source are programmable with readback to help maximize device measure-
ment integrity. If the readback reaches a programmed compliance limit,
then the source is clamped at the limit, providing fault protection.

Unlike narrow-performance SMU platforms, including board-level prod-
ucts, which often deliver sub-optimal analog measurements due to signifi-
cant loss in signal integrity, accuracy, power, and/or speed due to intercon-
nect, thermal management, and other issues, all Series 2400 SourceMeter
instruments combine the industry’s widest dynamic range with uncompro-
mising throughput and superior measurement integrity.

Other Series 2400 SourceMeter Instruments

If your application requires a wider sourcing or measurement range than
the Model 2401 can provide, other Series 2400 instruments (page 33)
likely offer the range you need. Consult the range graphs shown here or
the instrument specifications for details. Series 2600A System SourceMeter
instruments (page 10) are also available to address applications

that require integrating multiple source and measure channels and/or
pulsing capabilities.

KEITHLEY

GREATER MEASURE OF CONFIDENCE



Series 2400

Voltage Accuracy (Local or Remote Sense)

Low Voltage SourceMeter” Line

Source' Measurement? 3.4
Accuracy (1 Year) Default Accuracy (1 Year)
Programming 23°C £5°C Measurement 23°C £5°C Output Slew Rate
Model Range Resolution *(% rdg. + volts) Resolution +(% rdg. + volts) (£30%) Source/Sink Limit
200.000 mV 5 uv 0.02% + 600 uV 1 uv 0.012% + 300 uV
2400. 2400-C 2.00000 V 50 uv 0.02% + 600 uV 10 uv 0.012% + 300 uV 21V @ *£1.05A
’ 20.0000 V 500 uv 0.02% + 2.4 mV 100 wv 0.015% + 1.5 mV 0.08 V/jus +210 V@ *105 mA
200.000 V 5 mV 0.02% + 24 mV 1 mV 0.015% + 10 mV 0.5 Vjus
200.000 mV 5 uv 0.02% + 600 uV T v 0.012% + 300 uV
2401 200000 V 50 v 0.02% + 600 V' 10 v 0.012% + 300 uV 21V @ +1.05 A
20.0000 V 500 uv 0.02% + 2.4 mV 100 v 0.015% + 1.5 mV 0.08 Vjus

TEMPERATURE COEFFICIENT (0°-18°C and 28°-50°C): +(0.15 X accuracy specification)/°C.
VOLTAGE REGULATION: Line: 0.01% of range. Load: 0.01% of range + 100uV.

OVER VOLTAGE PROTECTION: User selectable values, 5% tolerance. Factory default = none.
CURRENT LIMIT: Bipolar current limit (compliance) set with single value. Min. 0.1% of range.
OVERSHOOT: <0.1% typical (full scale step, resistive load, 10mA range).

ADDITIONAL SOURCE SPECIFICATIONS (All Models)

TRANSIENT RESPONSE TIME: 30us minimum for the output to recover to its spec. following a
step change in load.

COMMAND PROCESSING TIME: Maximum time required for the output to begin to change
following the receipt of :SOURce:VOLTage| CURRent <nrf> command. Autorange On: 10ms.
Autorange Off: 7ms.

OUTPUT SETTLING TIME: Time required to reach 0.1% of final value after command is pro-
cessed. 100us typical. Resistive load. 10A to 100mA range.

NOTES
1. 2400, 2401, 2410 Only: Specifications valid for continuous output currents below 105mA. For operation above

105mA continuous for >1 minute, derate accuracy 10%/35mA above 105mA. DC FLOATING VOLTAGE: Output can be floated up to =250VDC (Model 2440 +40VDC) from
2. Speed = Normal (1 PLC). For 0.1 PLC, add 0.005% of range to offset specifications, except 200mV, 1A, 10A

ranges, add 0.05%. For 0.01 PLC, add 0.05% of range to offset specifications, except 200mV, 1A, 10A ranges, add chassis ground.
0.5%. REMOTE SENSE: Up to 1V drop per load lead.
- Accuracies apply to 2- or 4-wire mode when properly zeroed. COMPLIANCE ACCURACY: Add 0.3% of range and =0.02% of reading to base specification.
. In pulse mode, limited to 0.1 PLC measurement.
OVER TEMPERATURE PROTECTION: Internally sensed temperature overload puts unit in
standby mode.
RANGE CHANGE OVERSHOOT: Overshoot into a fully resistive 100k€2 load, 10Hz to 1MHz BW,
adjacent ranges: 100mV typical, except 20V/200V (20V/60V on Model 2420), 20V/100V on Model
2425 and 2430, range boundary, and Model 2440.

MINIMUM COMPLIANCE VALUE: 0.1% of range.
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Current Accuracy (Local or Remote Sense)

Source '3
Accuracy Measurement * 56
(1 Year)? Accuracy (1 Year)
Programming 23°C +5°C Default Measurement 23°C +5°C
Model Range Resolution +(% rdg. + amps) Resolution +(% rdg. + amps) Source/Sink Limit
1.00000 wA 50 pA 0.035% + 600 pA 10 pA 0.029% + 300 pA
10.0000 pA 500 pA 0.033%+ 2nA 100 pA 0.027% + 700 pA
2400. 2400-C. 100.000 pA 5nA 0.031% + 20 nA 1nA 0.025% + 6 nA
2401’ ’ 1.00000 mA 50 nA 0.034% + 200 nA 10 nA 0.027% + 60 nA +1.05A @ *21V
10.0000 mA 500 nA 0.045% + 2 pA 100 nA 0.035% + 600 nA
100.000 mA 5 A 0.066% + 20 A 1uA 0.055% + 6 uA
1.00000 A2 50 uA 0.27 % +900 uA 10 uA 0.22 % + 570 uA

TEMPERATURE COEFFICIENT (0°-18°C and 28°-50°C): +(0.15 X accuracy specification)/°C. NOTES
CURRENT REGULATION: Line: 0.01% of range. Load: 0.01% of range (except Model 2440 1. 2400, 2401, 2410 Only: Specifications valid for continuous output currents below 105mA. For operation above
5A range 0.05%) + 100pA 105mA continuous for >1 minute, derate accuracy 10%/35mA above 105mA.
VOLTAGE LIl;‘lIT Bivol .1[ limit liance) set with single value. Min. 0.1% of 2. Full operation (1A) regardless of load to 30°C (50°C for Model 2420 and 2440). Above 30°C (50°C for Model
: Bipolar voltage limit (compliance) set with single value. Min. 0.1% of range.

2420 and 2440) ambient, derate 35mA/°C and prorate 35mA/€2 load. 4-wire mode. For current sink operation
OVERSHOOT: <0.1% typical (1mA step, RL = 10k, 20V range for Model 2400, 2401, 2410, 2420, on 1A, 3A, or 5A ranges, maximum continuous power is limited to approximately 1/2 rated power or less,

depending on current, up to 30°C ambient. See power equations in the User’s Manual to calculate allowable

2425, 2430), (10V range for Model 2440). duty cycle for specific conditions. ‘Il—,

3. For sink mode, 1uA to 100mA range, accuracy is: Z

. . Model 2400, 2401: £(0.15% + offset*4). Models 2410, 2420, 2425, 2430, 2440: =(0.5% + offset*3). w

CONTACT CHECK SPECIFICATIONS (requ"es -C Verslon) For 1A range, accuracy is: E
(Not available for Model 2401) Model 2400, 2401: (5% + offser’8). Models 2410, 2420, 2425, 2430, 2440: =(15% + offset3).

. 4. Speed = Normal (1 PLC). For 0.1 PLC, add 0.005% of range to offset specifications, except 200mV, 1A, 10A =

SPEED: 350us for verification and notification. ranges, add 0.05%. For 0.01 PLC, add 0.05% of range to offset specifications, except 200mV, 1A, 10A ranges, o

CONTACT CHECK: 2Q 15Q 50 Q add 0.5%. 4 ‘I’—,

- 5. Accuracies apply to 2- or 4-wire mode when properly zeroed.

No contact check failure <100 Q <135Q <475 Q 6. In pulse mode, limited to 0.1 PLC measurement. Z

Always contact check failure >3.00 Q >165 Q >525Q -

=)

(7]
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Series 2400 Low Voltage SourceMeter” Line

TEMPERATURE COEFFICIENT (0°-18°C and 28°-50°C):
+(0.15 X accuracy specification)/°C.

SOURCE I MODE, MANUAL OHMS: Total uncertainty = I source

Resistance Measurement Accuracy (Local or Remote Sense)' 25

Default Test Normal Accuracy Enhanced Accuracy accuracy + V measure accuracy (4-wire remote sense).
(23°C £5°C) (23°C £5°C)*
Current - - SOURCE V MODE, MANUAL OHMS: Total uncertainty = V
Default 2400, 2401, 1 Year, £(% rdg. + ohms) 1 Year, £(% rdg. + ohms) source accuracy + I measure accuracy (4-wire remote sense).
Range Resolution 2410 2400, 2401 2400, 2401 6-WIRE OHMS MODE: Available using active ohms guard and
<0.20000 3 _ _ Source I, + Meas. V. Source I, + Meas. Vy. guard sense. Max. Guard Output Current: 50mA (except 1A
. A is 1 . Refe White P: .
200000 © 10 uQ - Source I, + Meas Vi Source I, + Meas. Vi %’;ﬁe}or E;‘llcrjfayti‘;n"fﬁsf’:"de“‘ cler to White Faper no
20.0000 Q 100 uQ 100 mA 0.10% +  0.003 Q 0.07% +  0.001 Q GUARD OUTPUT IMPEDANCE: <0.1Q in ohms mode.
200.000 Q 1 mQ 10 mA 0.08% + 0.03 Q 0.05% + 0.01 Q
2.00000 kQ 10 mQ 1mA 007%+ 03 Q 005%+ 01 Q NOTES
(7, 1. Speed = Normal (1 PLC). For 0.1 PLC, add 0.005% of range to offset
(= 20.0000 kQ 100 mQ 100 A 0.06% + 3 Q 0.04% + 1 Q specifications, except 200mV, 1A, 10A ranges, add 0.05%. For 0.01 PLC,
. 9 200.000 kQ 1 0 10 pA 0.07% + 30 Q 0.05% + 10 Q add 0.05% of range to offset specifications, except 200mV, 1A, 10A
— . . . ranges, add 0.5%.
. g 2.00000 MQS 10 Q 1 uA 0.11% + 300 Q 0.05% + 100 Q 2. Accuracies apply to 2- or 4-wire mode when properly zeroed.
5= 7 9% + o + 3. Manual ohms only — except 2420, 2425, 2430, 2440 for 2Q range and
g 20.0000 MY 100 Q 1 pA 0.11% 1 kQ 0.05% + 500 Q 2400, 2401 or 2410 for 200ME range.
a 200.000 M3 1 kQ 100 nA 0.66% + 10 kQ 035%+ 5 kQ 4. Source readback enabled, offset compensation ON. Also available on
7 >200.000 MO _ - Source I, + Meas. V. Source I, + Meas. V¢, 2410, 2420, 2425, 2430, and 2440 with similar accuracy enhancement.
— 5. In pulse mode, limited to 0.1 PLC measurement.
8 6. Except 2440; default test current is SuA.
N 7. Except 2440; default test current is 0.5uA.
o
3
i=) System Speeds

MEASUREMENT!
MAXIMUM RANGE CHANGE RATE: 75/second.
MAXIMUM MEASURE AUTORANGE TIME: 40ms (fixed source).?

Sweep Operation® Reading Rates (rdg./second) for 60Hz (50Hz):

Source-Measure®

Measure Source-Measure Pass/Fail Test* 5 Source-Memory*

Speed NPLC/Trigger Origin To Mem. To GPIB To Mem. To GPIB To Mem. To GPIB To Mem. To GPIB
Fast 0.01/ internal 2081 (2030) 1754 1551 (1515) 1369 902 (900) 981 165 (162) 165
IEEE-488.1 Mode 0.01/ external 1239 (12000 1254 1018 (990) 1035 830 (830) 886 163 (160) 163
Fast 0.01/ internal 2081 (2030) 1198 (1210) 1551 (1515) 1000 (900) 902 (900) 809 (840) 165 (162) 164 (162)
IEEE-488.2 Mode 0.01/ external 1239 (1200) 1079 (1050) 1018 (990) 916 (835) 830 (830) 756 (780) 163 (160) 162 (160)
Medium 0.10/ internal 510 @433) 509 (433) 470 (405) 470 (410) 389 (343) 388 (343) 133 (1260 132 (126)
IEEE-488.2 Mode 0.10 / external 438 (380) 438 (380) 409 (360) 409 (365) 374 (333) 374 (333) 131 (125 131 (125)
Normal 1.00/ internal 59 @) 9 @) 58 (48) 58 (48) 56 (@47) 56 (47) i4 (38 44 (38)
IEEE-488.2 Mode 1.00 / external 57 (48 57 (@48) 57 (48) 57 @47) 56 (47) 56 (47) 44 (38 44 (3%)

Single Reading Operation Reading Rates (rdg./second) for 60Hz (50Hz):

Measure Source-Measure® Source-Measure Pass/Fail Test*5
Speed NPLC/Trigger Origin To GPIB To GPIB To GPIB
Fast (488.1) 0.01/ internal 537 140 135
Fast (488.2) 0.01 / internal 256 (256) 79 (83) 79 (83)
Medium (488.2) 0.10/ internal 167 (166) 72 (70) 69 (70)
Normal (488.2) 1.00/ internal 49 (42 34 (31 35 (30

Component for 60Hz (50Hz):* ¢

Source-Measure Pass/Fail Tests 7

o) Speed NPLC/Trigger Origin Measure To GPIB Source Pass/Fail Test To GPIB

- Fast 0.01/ external 1.04 ms (1.08 ms) 05 ms (0.5 ms) 4.82ms (5.3 ms)

Z Medium 0.10 / external 255ms (29 ms) 0.5 ms (0.5 ms) 6.27ms (7.1 ms)

E Normal 1.00 / external 1753 ms (20.9 ms) 05 ms (0.5 ms) 2131 ms (25.0 ms)

a NOTES

= ! Reading rates applicable for voltage or current measurements. Auto zero off, autorange off, filter off, display off, + Pass/Fail test performed using one high limit and one low math limit.

7, trigger delay = 0, and binary reading format. 5 Includes time to re-program source to a new level before making measurement.

4l Purcly resistive lead. 1uA and 10uA ranges <65ms. ¢ Time from falling edge of START OF TEST signal to falling edge of END OF TEST signal.
Ll 1000 point sweep was characterized with the source on a fixed range. 7 Command processing time of :SOURce:VOLTage| CURRent:TRIGgered <nrf> command not included.
-

(7]
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Series 2400 Low Voltage SourceMeter” Line

Noise Rejection:

!Except lowest 2 current ranges = 90dB.

LOAD IMPEDANCE: Stable into 20,000pF typical.

COMMON MODE VOLTAGE: 250V DC (40V DC for Model 2440).

COMMON MODE ISOLATION: >10°Q, <1000pF.

OVERRANGE: 105% of range, source and measure.

MAX. VOLTAGE DROP BETWEEN INPUT/OUTPUT AND SENSE TERMINALS: 5V.
MAX. SENSE LEAD RESISTANCE: 1MQ for rated accuracy.

SENSE INPUT IMPEDANCE: >10'€2.

GUARD OFFSET VOLTAGE: <150uV, typical (300uV for Models 2430, 2440).

SOURCE OUTPUT MODES:
Fixed DC level
Memory List (mixed function)
Stair (linear and log)

MEMORY BUFFER: 5,000 readings @ 5 digits (two 2,500 point buffers). Includes selected measured
value(s) and time stamp. Lithium battery backup (3 yr+ battery life).

NPLC NMRR CMRR
Fast 0.01 — 80 dB SOURCE MEMORY LIST: 100 points max.
Medium 0.1 — 80 dB PROGRAMMABILITY: IEEE-488 (SCPI-1995.0), RS-232, 5 user-definable power-up states plus
Slow 1 60 dB 100 dB! factory default and *RST.

DIGITAL INTERFACE: Interlock: Active low input. Note: DIO Post N/A.

POWER SUPPLY: 100V to 240V rms, 50—60Hz (automatically detected at power up).
Model 2400, 2401: 190VA.

COOLING: Convection.

EMC: Conforms to European Union Directive 89/336/EEC, EN 61326-1.

SAFETY: UL listed to UL 61010B-1:2003: Conforms to European Union Low Voltage Directive.

VIBRATION: MIL-PRF-28800F Class 3 Random.

WARM-UP: 1 hour to rated accuracies.

DIMENSIONS: 89mm high x 213mm wide x 370mm deep (3%2 in X 8% in x 14%¢ in). Bench
Configuration (with handle and feet):104mm high X 238mm wide x 370mm deep (4% in x
9% in X 14%s in).

WEIGHT: 3.21kg (7.08 Ibs) (Model 2425, 2430, 2440: 4.1kg, 9.0 lbs).

ENVIRONMENT: Operating: 0°~50°C, 70% R.H. up to 35°C. Derate 3% R.H./°C, 35°-50°C.
Storage: —25°C to 65°C.

1.888.KEITHLEY (us. only)

www.keithley.com
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UCTOYHUKN-USMEPUTENN 23

+ WicTouHnKn-nsmeputenu cepuu 2400 obna-
[aloT WMPOKNM ANHAMUYECKUM Aana3oHoM
ot 10nA go 10 A, ot 1 MkB o 1100 B, ot 20 BT
no 1000 Br.

+ PaboTtaB YyeTblpex KBapaHTaX Anarpammbl
TOK-HanpsaxeHne.

+ OcHoBHas norpewHocTb 0,012%, paspelueHne
5,5 pa3pagos.

+ V3amepeHune conpoTMBAEHNI NO YeTbIpex- n
LIECTUNPOBOAHON CXeMe NOoAKIoYeHUA C Npo-
rpaMmmMupyembiMi TOKOM 1 HanpsXeHneM Ha
3aKMMax U3MepAeMOoro yCTponcTBa.

+ 1700 nsmepeHui1 B CEKYHAY € pa3peLueHnem
4,5 pa3pagoB 1 nepepayeil faHHbIX Yepes
nHTepdeiic GPIB.

+ BcTpoeHHbIi KomnapaTop obecneunBaet
6bICTpOE TeCTUPOBaHNE Ha COOTBETCTBYE.

+ B 6onbWMHCTBE MoAenei NpeAycMOTpeHa
pononHuTenbHaa GyHKLMA aBTOMATUYECKOI
NpOBEPKMN Ka4yecTBa KOHTAKTOB.

+ Lindposble nuHum BBOAa-BbIBOAA NO3BONAIOT
NPOBOAUTb GbICTPYI0 COPTUPOBKY KOMMOHEH-
TOB 1 NOAK/IOYEHUE K MaHMnynsATopam (Kpome
mogenn 2401).

+ NHTepdoeiicbl GPIB, RS-232, TpurrepHble nuHUN.

Hpuuannemnoan, BXoAdALMe B KOMMIEKT NOCTaBKu:

n3mepuTenbHble Kabenu;

it 1 i nporpaMmmHblit Apaiteep LabVIEW (3arpy»xaemblii ¢ caiita);

h — nporpammHoe o6ecneyenue LabTracer (3arpysae-
MOE C caiiTa).

Linpoyaituvn guHaMu4ecKun AnanasoH No TOKy
N HaNpAXKeHWNI0 ANA 3aaY BbICOKOCKOPOCTHOrO
aBTOMaTU3MPOBAHHOIO NPOMbILUIEHHOTO
TeCTUpPOBaHUA 1 ANA NabOpPaTOPHOro NPMMeHeHNA

WUcTourmnkm-n3meputenn cepun 2400

Cepua 2400 MCTOYHMKOB-U3MepUTENel CnewvanbHO NpeAHa3HaueHa ANA 3a/1a4 TeCTUPOBaHUA, TPebyILLUX TOYHOrO B3a-
UMOZEVCTBIUA UCTOUHNKOB 11 U3MepHTeNeli Toka U HanpsaxeHua. Kaxzaas MoZienb AaHHOI CepUM COePXMT NPeLM3NOHHbIE
BbICOKOCTAOUIbHbIE MANOLLYMALLME UCTOYHUKI MOCTOAHHOTO TOKA I HaNPAXeHUA ¢ 06paTHOI CBA3bI0 ¥ ManoLYMALLWIA
MYNIbTUMETP pa3peLLeHem 5,5 pa3pazoB ¢ 60NbLINM BXOLHBIM CONPOTUBIIEHNEM, 0BecneunBatoLLMil BbICOKYH NOBTOpsAe-
MOCTb Pe3ynbTato. ACTOUHUK-U3MepuTeNb NPeACTaBAAET 060ii KOMNAKTHBIA OAHOKaHaNbHbII NapameTpuyeckmii Tectep
110 NOCTOAHHOMY TOKY. ICTOYHUKI-U3MEPUTENI MOTYT UCMONB30BATHCA B KAUECTBE UCTOUHUKA HAMPAXKEHNS, TOKa, BOb-
TMETpa, aMnepmeTpa v oMMeTpa. OHK 0651aZiakoT LienibIM PALOM NPEUMYLLIECTB N0 CPABHEHMI € CUCTEMAMM, COCTOALLMMMN
13 OTAENbHDIX ICTOYHUKOB U M3MepUTENbHbIX NpubopoB. Hanpumep, Gnaropaps cBoemy KOMNAKTHOMY pa3mepy BCero B
MOJIOBUHY BbICOTbI CTONKM OHM NMO3BONAIOT CIKOHOMUTD LiEHHOE MECTO B U3MepUTeNbHON CToiiKe K Ha cTone. Kpome Toro,
3TV Npu6opbI S0 MUHUMYMa COKpALLAIoT BpeMs, TpebytoLeecs N NPOEKTUPOBAHNS, COOPKM, HACTPOIKY M 06CNYXNBaHNS
U3MepUTENbHOT0 KOMMAEKCA, UTO CHIXKAET 061LLylo CTOMMOCTb BAAZEHUA U3MePUTENbHBIM KoMMIeKcoM. [ToMUMO 3Toro
UCTOUHUKN-U3MepUTeny cepun 2400 ynpoLualoT NpoLesypy U3MePeHUi, yCTPaHAR MHOTO CIOXHbIX NPpo6neM CUHXPOHU3a-
LM 1 OAKMIOYEHIA, BOSHUKAIOLLMX NP MCTIONb30BAHUM HeCKoNbKMX Npu6opoB. Bee npubopbl cepun 2400 noaxoAAT And
BbINOHEHWA LIPOKOTO CMEKTPa U3MEPEHHiA B HEMPEPbIBHOM PEXMME, B TOM UMCTE ANA U3MEPEHNs CONPOTUBIEHNS NpH
3a/JaHHOM TOKe, HanPAXeHNA Npobos, TOKa yTeuKU, CONPOTUBAEHNA UONALMYU U APYTUX SNEKTPUYECKHX XapaKTePUCTHIK.

Keithley « U3smepeHus n TecTupoBaHue « CnpaBoOYHMK N0 NPOAYKLUM
KEITHLEY

A Tektronix Company



NCTOYHUKN-USMEPUTENN

M3mepeHmne ToKa N HanpaXeHUA

Bce npubopbi SourceMeter cepum 2400 obecneunsaiot paboty B
yeTblpex KBaApaHTax Auarpammbl TOK-HanpsxeHue. B nepsom
1 TpeTbeM KBaZpaHTaX OHI PaboTakT KaK MCTOUHMKM, 0TAABAA
MOLLHOCTb B Harpy3Ky. Bo BTOpOM 1 YeTBepTOM KBaApaHTaX
OHU PaboTaKT KaK IMEKTPOHHaA Harpy3Ka, pacceuBas BHyTU
e651 MOLLHOCTb BHELLHUX NCTOUYHIKOB. HanpsxeHue, TOK u
CONPOTHBIIEHYE MOXHO U3MEPATD KaK B PEXIME UCTOUHNKA,
TaK 1 B peXvMe INEKTPOHHOI Harpy3ku.

Avnepwerp Beymp)

Bx./Bbix. HI

Brew.

Victounmk
ToKa

BonbTMeTp/
KOHTPOMb HanpAKeHUA
BhyTp.

Brew.

Viam. HI

[ ]

V3m. LO

Bx./Bbix. LO

Avnepmerp/

KOHTPOTb TOKa BryTp.

Bx./Bbix. HI

BHew.

Bonswerp

Wctounnk

Hanps-
KeHuA

O6patHan censb
ANA MOACTPOMKA

UCTOMHUKE HaNpAXEHHA BhyTp.

BHew.

Vsm. HI

[v]

Wsm.LO

Bx./Bbix. LO

Koud)urypauuﬂ WNCTOYHMKA TOKa C U3MepeHneMm Hanpaxe-

HWA, TOKa nn conpoTuBNEHNA

KoHdurypauuna nctounnka HanpsixeHus
TOKa, HaNPSAXKEHNA MU CONPOTUBNEHNSA

CusmepeHnem

NcTouHnkn-usmeputenu cepumn 2400
| +1A ) [
UcTounmK-usmepu- V HusKoBoNbTHbII V
Tenb moaenu 2400 UCTOYHUMK-U3MepU-
Tenb mogenu 2401
—L— +100mA —L +100mA
2008 ~208 +208 +2008 -2008 208 +208 +2008
| | | | | 1
I I I I | | |
1 -100mA L —100mA
‘ W 20 ceamocn UMAYbCOB ‘ W 20 csanmocn MMNYNbCoB
N =T He HitXe 3aZaHHoi I EN He HitXe 3aaHHoi
BbICOKOBONbTHbII CunbHOTOYHDBIN (03 A) MowHbiii (1o 100 BT)
WCTOYHUK-U3MepuTenb WCTOYHUK-U3MepuTeNnb MCTOYHUK-U3MepuTenb
mopeny 2410 '—-“A mopeny 2420 '.-”A mopeny 2425 T
=1~ +200mA ' T-+A ' T +A
1~ +20mA —t= +100mA =1 +100MA
~11008  -2008  -20B 4208 42008 +11008  -60B | —20B 4208 +60B 1008 —60 -20 20 +60  +1008
| | ] L1 (| 1 1 P 1
I I I I 1 I I 1 T 1 T T T T T T
== ——-100mA -+ —100mA
- _100mA iR ‘
i -1A
‘ . ﬂ"ﬂ C(KBaXHOCTH lﬂMﬂy"b(OB - . ﬂﬂﬂ C(KBaXHOCTH I@MI’IYHBEOB ‘ . ﬂ"ﬂ CKBAXHOCTU
- He HNXe 3aflaHHOU He HIXKe 3alaHHOU 1 umnynbcos
-1A -3A -3A He HIKE 3a/1aHHOI
o . 1 +108 . 5A
MotwHblit UMRYNbCHDII CUNbHOTOYHDI
(no 1kBT) LTS (mo5A)
UCTOYHUK-U3MepuTeNnb MCTOYHUK-U3MepuTenb b K
Mopienum 2430 p T mogenm 2440
1A
T +100MA P
~{ 100mA
-1008 | -60 20 420 +60  +1008 —~408 108 +108 +408
—— —— t + + t
~|-100mA
T -100mA |
EEN
1 el
[InA CKBaXHOCTH UMY AIbCOB 134
T 3A u He HibKe 33JaHHOI y
N TonbKo AnA MIMNYNbCHOTO pexuma ] 1118 CKBAXHOCTH UMYNbCOB
—~10A —5A He HitXe 3a/1aHHoi
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UCTOYHUKN-USMEPUTENN

KpaTKne TexHnYecKune XxapakTepucTuKn UCTOYHNKOB-U3MepuTenen cepumn 2400

I'Iorpeumocn; NCTOYHUKa HanpAXeHnA 1 BOIbTMeTpPa (B pexnme nsmepeHnNA HanpAXeHNA Ha Harpy3ske N KOHTPOIA HanpAXeHNA B
Lienu 30HZUPYHOLLEro TOKa)

Mopaenb [unanasoH Mpory Morp Tb UCT Pasp nsmepu-  MorpewHocTb U3MeperHna CkopocTb Hapac-  [pepenbHble 3HauyeHnA
paspelueHune (B TeueHme 1ropa) TeNbHOI CUCTEMbI, NpU- (B TeueHne 1ropa) TaHMA BbIXOAHOTO B peXMMaxX NCTOYHUKA N
23°C+5°C HATaA N0 yMon4aHuio 23°C+5°C HanpaXeHna 3/1eKTPOHHOIA HarpysKmn
+(% OT noka3aHwii + BONbT) +(% oT nokasaHwii + BONbT) (£30%)
200,000 MB 5MkB 0,02% + 600 mkB 1MmkB 0,012% + 300 mkB
2400, 2400-C, 2,00000B 50 MkB 0,02% + 600 mkB 10 kB 0,012% + 300 mkB +21BnpuToke +1,05A
2401 20,00008 500 mkB 0,02% + 2,4 mB 100 mkB 0,015% + 1,5mB 0,08 B/mKc +210 B npu Toke £105 MA*
200,000 B* 5mB 0,02% + 24 MB 1mB 0,015% + 10 mB 0,5 B/mKc

* Kpome mopenu 2401.

JOMONHUTEJIbHBIE TEXHWYECKWUE XAPAKTEPUCTUKM (A1 BCEX MOLENEW CEPUM 2400)

LONOSHUTENbHAA TEMNEPATYPHAA NOTPELIHOCTD (0-18 °Cu

28-50 °C): (0,15 x 0cHoBHas norpewHocTb)/°C. DJMTENbHOCTb MEPEXOAHDIX MPOLIECCOB: AnA Bo3BpaTa BbIXOAHBIX MAAEHVE HANPAXKEHUA HA IMHNAX BOJIbTMETPA (SENSE): He Gonee

PErYNUPOBKA HANMPAMEHUA: Ha BbixoaHbIX 3axumax — 0,01% ot gua- NapameTpoB K HOMUHaNbHBIM 3HAYEHUAM NOCIIE CTYNEHYATOro U3MeHe- 1 B Ha Kaxpoi nuHum
nasoHa. Ha Harpyske — 0,01% o Auanasoa + 100 MkB. HUA Harpy3Ku TpebyeTca He MeHee 30 MKC. MOTPELIHOCTb KOHTPONA HAMPAMKEHNA U TOKA: K 3HaueHuio 0CHOB-

3ALLMTA OT NEPEHANPAMKEHMNA: nonb30BatenbCkme 3HaueHua, fonyck BPEMA BbINOHEHNA KOMAHAAbI: makcumanbHoe Bpems o Hauana Hoi norpewuHocTi cnedyet Bo6aBuTb 0,3% 0T Aanasona u +0,02% ot
5%. 3HaueHwme, yct emoe no y OTK/Il0YEHa. U3MEHeHNA BbIXOAHbIX NapaMeTPOB NOCNe NONYYeH!A KOMaHAbl noKasaHuii.

OFPAHUYEHMUE TOKA: orpaxuuenme Toka B 060X HanpasieHusx (npu SOURce:VOLTage|CURRent <nrf>> npu aBTomatiueckom BbiGope Aua- 3ALLUTA OT NEPETPEBA: B cniyyae neperpesa, 06HapyXuBaemoro
KOHTpONe TOKa) 3/12€TCA OLHIM 3HaueHUem. MuH. sHauenve - 0,1% o nasoHa 10 M¢, Npu OTKMKOUYEHHOM aBTOMATUYeCKM Bbibope AuanasoHa BHYTPEHHUM JaT4NKOM, UCTOMHUK-U3MEDUTENb IEPEXOAUT B PEXIM
AvanasoHa. 7mc. OXUgaHmA.

AMNAMTY[LA NEPEXOHOTO MPOLIECCA: Gpocok He Gonee 0,1% BPEMS YCTAHOBNEHUA BbIXOAHOTO CUTHANA: Bpema nocne o6pa- BPOCOK NPY CMEHE AMAMA30HA: Tun. 100 MB (1108 coceHUX Anana3o-
(TunoBoe 3HaueHue Npu nepenaze Ha BCIO LKAy UCTOYHNUKA, aKTUBHAA 6OTKU KOMaH 1bI, He0BX0MMOE AN TOTO, YTOBbI BbIXORHOI CUTHaN HOB, MPU MONHOCTbIO aKTMBHOI Harpy3ke 100 KOm, B nonoce yactoT o1
Harpy3Kka, auanason 10 mA). LOCTUT 3HAYEHWA, OTIMYAILLEroca 0T KOHeUHOro He 6onee vem Ha 0,1%. 10 Ty 0 1 M), kpome auanasoo 20 B/200 B (20 B/60 B gna mogenn

Tunosoe 3Hauetne 100 MKC (414 aKTUBHO/ Harpy3kM 1 AUaNa3oHaToKa 2420) n 20 B/100 B ana mogeneit 2425 v 2430, rpaHuuHoro ananasoHa
o1 10 MKA 80 100 mA). 1 Mogenm 2440,

CMELLUEHVE AHANOTOBO/ 3EMAIM OTHOCUTENBHO NOTEHLMANA MUHUMAILHOE U3MEPAEMOE 3HAYEHUE NPY KOHTPOJIE TOKA U
KOPMYCA: no +250 B (+40 B ana mogenv 2440). HANPAKEHUS: 0,1% o Auanasona.

I'Iorpeumocn: N0 TOKY NCTOYHWNKA TOKa 1 amnepmeTpa (B pexume n3mepeHnA ToKa Harpy3Ku 1 KOHTPOIA TOKa B LieNK NCTOYHWNKaA Haﬂpﬂ)KEHI/Iﬂ)

Mogenb [AnanasoH MporpammHoe MorpelwHocTb NCTOYHNKA (B Pa3spewenne npu usmepesnn  MorpewHoctb nsmepeHus (B MpepenbHbie 3HaYEHNA B pexu-
paspelieHmne TeyeHmne 1ropa) 23°C+5°C+ (no ymonuaHutio) TeyeHue 1ropa) 23°C+£5°C+  MaxX MCTOYHMKA M INEKTPOHHON
(% nokasaHnii + amnep) (% nokasaHwii + amnep) Harpysku
1,00000 MKA 50nA 0,035% + 600 nA 10nA 0,029% + 300 nA
10,0000 MkA 500 nA 0,033% + 2 HA 100nA 0,027% + 700 nA
100,000 MKA 5HA 0,031% + 20 HA THA 0,025% + 6 HA
00 fgfo’(' 1,00000 MA 504A 0,034% -+ 200 HA 10HA 0,027% -+ 60 HA +1,05 Anpu +21 B 105 A npu =210 8
10,0000 mA 500 HA 0,045% + 2 MKA 100 HA 0,035% + 600 HA
100,000 mA 5MKA 0,066% + 20 MKA 1MKA 0,055% + 6 MKA
1,00000 A 50 MKA 0,27% + 900 MKA 10 mKA 0,22% + 570 MkA
NONONHUTENbHAA TEMNEPATYPHAA NOTPELIHOCTD (0-18 °C 1 28-50 °C): (0,15 X HOMMHaNbHasA TEXHUYECKUE XAPAKTEPUCTUKWN CUCTEMbI MPOBEPKW KAYECTBA
norpeLuRocts)/"C KOHTAKTOB (TO/IbKO /1Sl MOJIENEV C JINTEPON «C»)

PETYNUPOBKA TOKA: B uienu 3oHaupytowero Toka — 0,01% ot ananasona. B Harpy3ke — 0,01% ot auanasoxa
(mns auanasoHa 5 A moaenu 2440 — 0,05%) + 100 nA.

OrPAHUYEHUE HANPAMEHUA: noporosoe 3HaueHue AnA 06enx nonApHOCTei 3aAaeTCA OAHUM 3HaueHnem. MuH.
3HayeHue 0,1% oT AnanasoHa.

Kpome mopenu 2401
CKOPOCTb: Bpema npoBepkyt 1t yBesomaeHna 350 MKc

AMIUIUTYAA NEPEXOJHOTO MPOLIECCA: 6pocok He Gonee < 0,1%, TUNoBoe 3Hauekwe npu ware 1 mA, conpo- MPOBEPKA KOHTAKTOB: 20m 150m 500m
TuBneHun Harpy3ki 10 kOm, auanasoxe 20 B ana mopeneii 2400, 2401, 2410, 2420, 2425, 2430 (10 B ana mopenu EcTb KoHTaKT <1,000m <1350m <4750m
2440). HeT KoHTakTa >3,000m >16,50m >52,50m

HOFPEI.I.IHOCTb n3MepeHuna conpoTnBneHnAa gna l-IETbIf.)EXHpOBOJl\HOI‘/'I n AByXHpOBOAHOI;I cxembl (6e3 yyeTa BNNAHNA CONPOTUBNIEHNA I'IpOBOp,OB)

i} Pasp WsmeputenbHbiiTok  Morp Tb B 06 Morp Tb B P no- JONOJIHUTENBHAA TEMNEPATYPHAA NOTPELLIHOCTD (0-18 °Cm 28-50 °C
noymonya 21%(’) 40T, 2410 (23?3:‘2";900 Bb'“’(ez’;’i%ﬁ+75¢’:'c")°c"'“ ): £ 0,15 X 0CHOBHaA norpewuHocTs)/°C.
Huo 3 , + +
1rom, +(% nokasaHuii+om)  1roa, (% nokasanwii + om) PEXXUM UCTOYHWKA TOKA U U3MEPEHWA CONPOTUBNEHWA B PYYHOM
2400, 2401 2400, 2401 PEMUME: 061135 norpeLHoCTb = NOrpeLHOCTb UCTOYHMKA TOKA + NorpeLu-
<0,20000 0m - _ (NOrpewwHOCTL UCTOUHNKA TOKA) +  (NOTPELLHOCTb MCTOUHUKA TOKa) + HOCTb U3MEPEHWA HaNpAXeHNA (4ETbIPEXNPOBOAHAA CxeMa NOAKTI0YEHNA ).
(norpeHoCTb BonbTMeTpa) (norpewwHoCTb BobTMETPa) PEXXUM UCTOYHUKA HANPAMEHWUA U U3SMEPEHUA CONPOTUBNEHUA
2,00000 0m 10 MKOM = (MorpewwHoCTb UCTOYHMKA TOKA) +  (MOrPeLHOCTb MCTOYHMKA TOKa) + B PYYHOM PEXXUME: 061142 norpewwHocTb = NOrpewiHoCcTb NCTOYHIKA
(norpetuHocTb BonbTMeTpa) (norpewHocTb BobTMeETPa) HanpaAXeHuA -+ NOrpeLHoCTb U3MepeHKA TOKa (4eTbipexnpoBoAHas cxema
20,0000 0m 100 MkOMm 100 mA 0,10% + 0,003 Om 0,07% + 0,001 Om NOANKIYEHNS).
200,000 0m 1mOm 10mA 0,08%+0,03 Om 0,05%+0,010m LECTUNPOBOAHAA CXEMA MOAKNIOYEHMA: u3mepeus conpoTusneHmii
2,00000 KOm 10 MOm 1MA 0,07%+0,3 0m 0,05%+0,10m MOTYT BbINOAHATLCA C UCNOAb30BaHIEM aKTUBHOI KOMNEHCaLMM TOKOB
20,0000 KOm 100 MOm 100 mkA 0,06%+3 0m 0,04%+10m YTEUKI NP OMOLLY SKBUNIOTEHLMANLHOTO OXPaHHOTO 3nekTpoAa (Guard) u
200,000 kOm 10m 10 mkA 0,07%+ 30 0m 0,05%-+ 10 0m OXPaHHOT0 U3MepuTenbHOro AnekTpoda (Guard Sense). Makc. BbIXOLHO! TOK
2,00000 MOm 100m 1MKA 0,11%+ 300 Om 0,05%- 100 0m aKTMBHOIA KOMMEHCALUN OXPAHHOTO INeKTpopaa - 50 MA (kpome Auanasona 1
20,0000 MOm 100 0m 1 MKA 0,11% + 1k0m 0,05%-+ 500 Om A). MorpewHocTb 3aBUcUT 0T Harpy3ku. Dopmyny Ans pacyeTa CM. B TeXHUYe-
200,000 MOm 1k0m 100 HA 0,66%-+ 10 kKOm 0,35%+ 5 KOMm CKOM fiokymenTe Ne 2033.
> 200,000 MOm - - (MOrpewwHoCTb UCTOYHMKA TOKA) +  (MOrPeLIHOCTb MCTOYHMKA TOKa) + BbIXOAHOE CONPOTUBNEHWUE OXPAHHOTO INEKTPOJIA (Guard): < 0,1 0m B
(norpeLuHOCTb BONbTMETPa) (MorpeLuHoCTb BONTMETPA) pexume U3mMepeHuA conpoTuBneHNi.

Keithley « U3smepeHus n TecTupoBaHue « CnpaBoOYHMK N0 NPOAYKLUM
KEITHLEY

A Tektronix Company



NCTOYHUKU-USMEPUTEIN

KpaTkue TexHnueckmne XxapakTepucTrKm UCTOYHNKOB-n3meputeneit cepum 2400 rpogomxerue)

boictpopencTene

PEXWM U3MEPEHNA'
MAKCMMA/IbHAS CKOPOCTb MEPEKJTIOHEHMA AAA3OHOB: 75/cek.

MAKCUMAJIbHOE BPEMAl U3MEPEHWA B PEXXWUME ABTOMATUYECKOTO BbIBOPA AUAMA30HA: 40 Mc (npyv NOCTOAHHBIX NapameTpax UCTOYHMKA)Z.

CKopoCTb N3MepeHNin (0TCHETOB B CEKYHAY) B pexume pasBepTKin® ana yactorbl 60 Iy (50 Mu).

Pexunm nsmepenns PeXnm ncroyHnka-usmeputens TecTupoBaHue Ha cooTBeT- Pexunm ncrovnmka *
(y(TaHOBKa HanpsAXeHna unm cTBue*>B pexume NCTOYHUKaA-
TOKa UCTOYHMKa C Mzmepeuwem) wsmepMTenﬂ5
CkopocTb NPLC*/Tun curnana 3anucp Mepepaua 3anucb Mepepaua 3anucp Mepepaua 3anucb Mepepaya
3anycka B NamMATb no GPIB B NamMATb no GPIB B NaMATb no GPIB B NaMATb no GPIB
Bbicokast 0,01/BHyTpeHHMii 2081 (2030) 1754 1551 (1515) 1369 902 (900) 981 165 (162) 165
Pexum [EEE-488.1 0,01/BHewnwii 1239 (1200) 1254 1018 (990) 1035 830 (830) 886 163 (160) 163
Bbicokas 0,01/BHyTpeHHMil 2081(2030) 1198 (1210) 1551 (1515) 1000 (900) 902 (900) 809 (840) 165 (162) 164 (162)
Pexum IEEE-488.2 0,01/BHewnuii 1239 (1200) 1079 (1050) 1018 (990) 916 (835) 830 (830) 756 (780) 163 (160) 162 (160)
Cpeanaa 0,10/BHyTpeHHuiA 510 (433) 509 (433) 470 (405) 470 (410) 389 (343) 388 (343) 133 (126) 132(126)
Pexum IEEE-488.2 0,10/BHewHmit 438 (380) 438(380) 409 (360) 409 (365) 374(333) 374(333) 131(125) 131(125)
(TanpaptHas 1,00/BHyTpeHHuil 59 (49) 59 (49) 58 (48) 58 (48) 56 (47) 56 (47) 44(38) 44(38)
Pexum IEEE-488.2 1,00/BHeLuHMil 57 (48) 57 (48) 57 (48) 57(47) 56 (47) 56 (47) 44(38) 44(38)

* - NPLC — nepvozs HanpseHuA npomblLunenHoii ceu (20 mc ana 50 Nu). Hanpumep. 3Hauennio NPLC=0,01 cooTeTcTBYyeT Bpema ycpeaHeHna 200 MKC.

CKoOpoCTb M3MepeHuin (0TCHETOB B CEKYHAY) B peXxume e AMHUYHbIX OTC4eToB AnsA Yactotbl 60 'y (50 ly).

CKopocTb NPLC/Tun curnana 3anycka Pexxum nsmepenns PeXum ncTtouHuKa-nsmeputena’ c TecTmpoBaHme Ha cOOTBETCTBUE* 5 B peXxmnme nc-
cnepepayei no GPIB nepepauvein no GPIB TOYHUKA-n3mepuTena’ c nepepaveii no GPIB
Bbicokan (488.1) 0,01/BHyTpeHHMit 537 140 135
Bbicokan (488.2) 0,01/BHyTpeHHuUit 256 (256) 79(83) 79(83)
Cpeanan (488.2) 0,10/BHyTpeHHMiA 167 (166) 72(70) 69 (70)
(TaHpapTHan (488.2) 1,00/BHyTpeHHMiA 49 (42) 34(31) 35(30)
Bpemsa nsmepeHuit Ha yactote 60 'y (50 My):* 6
CkopocTb NPLC/Tun curnana sanycka Pexxum nsmep cnepe- Tectup Ha cooTBeTCTBUE Bpe- TecTMpoBaHMe Ha COOTBETCTBME® 7 B peXume nc-
paveii no GPIB XKUMe NCTOYHMKA TOYHMKa-u3mepuTens c nepepayeii no GPIB
Bbicokas 0,01/BHewHuit 1,04 mc (1,08 mc) 0,5mc (0,5 mc) 4,82 Mc (5,3 Mc)
Cpennas 0,10/BHewHuit 2,55mc (2,9 mc) 0,5mc (0,5 mc) 6,27 M (7,1 mc)
(TaHpapTHaa 1,00/BHewwHuit 17,53 Mc (20,9 mc) 0,5Mmc (0,5 mq) 21,31 mc (25,0 o)
1 (KOpO(TM CHATUA it K p Wnu Toka. ABTOMaTMYeckoe OGHVIIGHME BblIKN., aBTOMATH- 4 TECTMDOBBHME Ha C00TBETCTBME BbINONHAETCA C UCMNO/b30BAHMEM OHOr0 BEPXHEro npeaena u 0AHOTO HUXKHero npeaena.

YecKwmil BbIGOp nanasona BbIKN., GuALTP BbIKA., BbIKNL., 3anycka =0, it Gopmart nep
2 CoepMHUTENbHbIE NPOBOAA UMEIOT TONbKO aKTUBHOE ConpoTuBAeHue. B ananasonax 1 MkA 1 10 MKA < 65 mc.
3 NpuBepeHbl napameTpbl And passepTku 1000 ToueK C UCTOUHUKOM, PaBoTaloLm B rKCpOBaHHOM AnanasoHe.

5 Bknioyas Bpema Ha NepenporpaMm1poBaHue UCTOYHIMKA Ha HOBbIil ypOBEHb Nepe/ NPOBeAeHEM U3MepEHHUil.
¢ Bpems ot 3aaHero gponTa curHana «<HAYAJO TECTUPOBAHMA» no 3apHero dponTa curnana «KOHEL TECTUPOBAHMA»
7" Bpems obpaBotku komanabl SOURce:VOLTage|CURRent:TRIGgered <nrf> He yuuTbiBaetca.

OBLWE XAPAKTEPUCTUKK

Mopasnenne wymosB

CKopoCTb NPLC NMRR CMRR
Bbicokas 0,01 - 806
CpegHas 0,1 - 8006
(TaHpapTHaa 1 60 nb 100 ab'

1. Kpome AiBYX HXKHIX A1ana3oHoB TOKa, AnA KoTopbix 90 Ab.

CONPOTUBNEHNE HATPY3KHU: crabunbHocTb CoxpaHseTca Ao Tun. 3H. 20 000 n0.

MAKCUMANIbHOE HANPAXXEHWUE CUHOA3HOTO CUTHANA: 250 B (40 B noct. Anst mopenu 2440)

CONPOTUBNEHME U30N1ALIUNA B PEXKUME CUHOA3ZHOTO CUrHANA: > 10° Om, < 1000 nO.

BbIX0/ 3A NPEAEJbI AUANA30HA: 105% 0T Anana3oHa Ans MCTOYHUKA M U3MepUTens.

MAKC. NALEHVE HAMPAXKEHUA MEXKY KNEMMAMM UCTOYHWUKA U UMEPUTENA Input/Output HI -
Sense HI, Input/Output LO - Sense LO: 5B

MAKC. CONPOTUBNEHWE COERUHUTENbHbIX IMHUI Sense LO, Sense HI: 1 MOm ana obecneyenus Homu-
HanbHoii norpewHocTy.

CONPOTUBNEHWUE U3SMEPUTENIbHOTO BXOJA: > 10" Om

HANPAMEHWUE CMELLLEHWA OXPAHHOTO SNEKTPOAA: Tvn. 3H. < 150 mkB (300 mkB ans mopeneit 2430,
2440).

BbIXOAHDIE PEXXUMbI UCTOYHMKA: umnynbcHblit (Tonbko Ana mopent 2430), ¢ GUKCUPOBAHHBIM NOCTO-
AHHbIM YPOBHEM, NOCNIE0BATENbHOCTb NOCTOAHHBIX YPOBHEN U3 BHYTPeHHel NamMaTu (KOMOUHUpOBaHHasA
YHKLMOHANbHOCTD), CTYNeHyaTaA pa3BepTKa (NMHeiiHaA v norapudmuyeckas).

BY®EP MAMATH: 5000 naTu3HauHblx oTcyeToB (4Ba Oydepa no 2500 Touek). Bknioyaet BbiGpaHHble n3mepeH-
Hble 3HaUeHWA U BpeMeHHYIo MeTKy. Pe3epBHoe nuTakue oT nuTHeBoil 6atapen (cpok cnyx6bl 6aTapen He
MeHee 3 ner).

BHYTPEEHHAA NAMATb UCTOYHUKA: He Gonee 100 3HaueHuil.

BO3MOXXHOCTb MPOrPAMMMUPOBAHMA: IEEE-488 (SCPI-1995.0), RS-232, 5 nonb3oBaTenbCkux KOHGUrypa-
LWiA, 3aBOACKAA KOHPUIypaLua no ymonyawmio u cbpoc (Komanaa *RST).

LUOPOBOI UHTEPOEIC

BnokupoBKa: akTUBHbIi BXOZ HI3KOT0 YPOBHA.

WHTepdeiic MannnynaTopa: 3anycKk TeCTUPOBAHUA, 3aBepLUEHIe TeCTUPOBaHKA, 3 6uTa kateropum. llutanue
+58,300 MA.

Lingp BXOAbI U
HaA GuKcaLua ypoBHs).

INEKTPOMUTAHMUE: ot 100 g0 240 B / 50—60 Iy (aBToMaTUyecKkoe onpefenenue npu Bkntouexum). Mogenn
2400, 2401: 190 BA. Moaenb 2410: 210 BA. Mogenb 2420: 220 BA. Mopgenu 2425, 2430: 250 BA. Mopenb 2440:
240BA.

INEKTPOMATHUTHAA COBMECTUMOCTD: B cooTsetcTBMM ¢ [IupekTusoii EBponeiickoro cotoza 89/336/EEC,
EN 61326-1.

BE30MACHOCTb: attectoBaHo UL cornacHo UL 61010B-1:2003. CooTeTcTByeT [lupektuse EBponeiickoro cotw3a
no Hu, THOMY 000p 5

YCTONYUBOCTD K BUBPALYMMN: MIL-PRF-28800F knacc 3, npousBonbHas.

BPEMA NMPOIPEBA: B TeueHue 0pHOr0 Yaca AnA 06ecneyeHns HOMUHaNbHbIX NOTPeLHOCTet.

PA3MEPbI: (BbicoTa X WwupuHa x rny6una) 89 x 213 x 370 mm (3-1/2 x 8-3/8 x 14-9/16 ptoiim). HactonbHas
MOANPUKALMA (C PYKOATKOI 1 HOXKaMMK): (BbICOTA X WMPHHA X ry6uHa) 104 x 238 x 370 Mm (4-1/8 x 9-3/8 x
14-9/16 pioiim).

MACCA: 3,21 kr (7,08 dyHT) (Mopenu 2425, 2430, 2440: 4,1 kr, 9,0 dyHT).

YCN0BUA SKCMNYATALIUKA U XPAHEHWA: pabounit ananasoH Temnepartyp: 0-50 °C, 0TH. BRaXHOCTb 70% npu
35°C. B pnanasone Temnepatyp 35-50 °C sonycTUMan OTH. BAAXHOCTb CHUXAETCA Ha 3% Ha rpagyc.

[nanason Temnepatyp xpaHenua: ot —25 °C go +65 °C.

: 1.BX0/ 3anycka, 4 BbixoAa TTL unu Bbixoaa ynpasnenus (33 B, 500 MA, avop-

KEITHLEY

A Tektronix Company

Keithley « U3smepeHus n TecTupoBaHme « CnpaBoYHMK N0 NPOAYKLUM
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Series 2400

Five instruments in one
(IV Source, IVR Measure)

Seven models: 20-100W DC,
1000W pulsed, 1100V to 1pV,
10A to 10pA

Source and sink (4-quadrant)
operation

0.012% basic measure accuracy
with 6'--digit resolution

2-, 4-, and 6-wire remote
V-source and measure sensing

1700 readings/second at
4> digits via GPIB

Pass/Fail comparator for fast
sorting/binning

Available high speed sense lead
contact check function

Programmable DIO port for
automation/handler/prober
control (except Model 2401)

Standard SCPI GPIB, RS-232 and
Keithley Trigger Link interfaces

Keithley LabTracer 2.0 I-V curve
tracing application software
(download)

1.888.KEITHLEY (us.ony

www.keithley.com

SourceMeter’ SMU Instruments

Keithley’s Series 2400 Source Measure Unit (SMU) Instruments
are designed specifically for test applications that demand tightly
coupled sourcing and measurement. All SourceMeter models pro-
vide precision voltage and current sourcing as well as measure-
ment capabilities. Each SourceMeter SMU instrument is both

a highly stable DC power source and a true instrument-grade
6Y2-digit multimeter. The power source characteristics include
low noise, precision, and readback. The multimeter capabilities
include high repeatability and low noise. The result is a compact,
single-channel, DC parametric tester. In operation, these instru-
ments can act as a voltage source, a current source, a voltage
meter, a current meter, and an ohmmeter. Manufacturers of
components and modules for the communications, semiconduc-
tor, computer, automotive, and medical industries will find the
SourceMeter SMU instruments invaluable for a wide range of
characterization and production test applications.

Advantages of a Tightly Integrated Instrument

By linking source and measurement circuitry in a single unit,
these instruments offer a variety of advantages over systems
configured with separate source and measurement instruments.
For example, they minimize the time required for test station
development, setup, and maintenance, while lowering the overall
cost of system ownership. They simplify the test process itself

by eliminating many of the complex synchronization and connection issues associated with using
multiple instruments. And, their compact half-rack size conserves precious “real estate” in the test
rack or bench.

Power of Five Instruments in One (IV Source, IVR Measure)

The tightly coupled nature of a SourceMeter SMU instrument provides many advantages over solu-
tions configured from separate instruments, such as a precision power supply and a digital multime-
ter. For example, it provides faster test times by reducing GPIB traffic and simplifies the remote pro-
gramming interface. It also protects the device under test from damage due to accidental overloads,
thermal runaway, etc. Both the current and voltage source are programmable with readback to help
maximize device measurement integrity. If the readback reaches a programmed compliance limit,
then the source is clamped at the limit, providing fault protection.

ACCESSORIES AVAILABLE

TEST LEADS AND PROBES

COMMUNICATION INTERFACE

1754 2-Wire Universal 10-Piece Test Lead Kit KPCI-488LPA  IEEE-488 Interface/Controller for the PCI Bus
5804 Kelvin (4-Wire) Universal 10-Piece Test Lead Kit KUSB-488B IEEE-488 USB-to-GPIB Interface Adapter

5805 Kelvin (4-Wire) Spring-Loaded Probes TRIGGERING AND CONTROL

5808 Low Cost Single-pin Kelvin Probe Set 2499-DIGIO  Digital I/O Expander Assembly

5809 Low Cost Kelvin Clip Lead Set (not for Model 2401)

8607 2-Wire, 1000V Banana Cables, 1m (3.3 ft) 8501-1 Trigger Link Cable, DIN-to-DIN, 1m (3.3 ft)
CA-18-1 Shielded Dual Banana Cable, 1.2m (4 ft) 8501-2 Trigger Link Cable, DIN-to-DIN, 2m (6.6 ft)
SWITCHING HARDWARE 8502 Trigger Link to BNC Breakout Box

7001 Two-Slot Switch System 8503 Trigger Link Cable, DIN-to-Dual BNC, 1m (3.3 ft)
7002 Ten-Slot Switch System 8505 Male to 2-Female Y-DIN Cable for Trigger Link
7019-C 6-Wire Ohms Switch Card RACK MOUNT KITS

7053 High-Current Switch Card 4288-1 Single Fixed Rack Mount Kit
CABLES/ADAPTERS 4288-2 Dual Fixed Rack Mount Kit

7007-1 Shielded GPIB Cable, 1m (3.3 ft) 4288-4 Dual Fixed Rack Mount Kit

7007-2 Shielded GPIB Cable, 2m (6.6 ft) 42885 Shelf Type Side by Side Rack Mounting Kit
7009-5 RS-232 Cable 4288-9 Dual Fixed Rack Mounting Kit

8620 Shorting Plug SOFTWARE

A Greater Measure of Confidence

LabTracer 2.0  Curve Tracing Software (downloadable)

KEITHLEY

A Tektronix Company



Series 2400 SourceMeter” SMU Instruments

I-V Characteristics
All SourceMeter SMU instruments provide four-quadrant operation. In the first and third quadrants

200V, 1A, 20W they operate as a source, delivering power to a load. In the second and fourth quadrants they oper-
SourceMeter SMU ate as a sink, dissipating power internally. Voltage, current, and resistance can be measured during
Instrument source or sink operation.
200V, 1A, 20W i<
SourceMeter SMU Local IN/OUT HI Imeter/Compliance Local IN/OUT HI =
: £
InStrument WIth contaCt Remote SENSE HI Remote SENSE HI 2
Check [ ! =
v, (7]
z
20V, 1A, 20W SourceMeter [our | [our | 7}
SMU Instrument Vo Complance K E
Remote SENSE LO Remote SENSE LO _U
HOOV, ]A' 20w Local IN/OUT LO Local IN/OUT LO %
ISon;rceMetter SMU o
nstrumen =
1100V, 1A, 20W Source I-Measure V, I, or Q configuration Source V-Measure I, V, or Q configuration g
SourceMeter SMU &
|“;trlll(me“t with Contact Series 2400 SourceMeter SMU Instruments S
Chec ‘@B
+1A -G
60V, 3A, 60W SourceMeter Model 2400 " Model 2401 "‘”A 5]
SMU Instrument SourceMeter Low-Voltage [
SMU Instrument SourceMeter Ee)
60V, 3A, 60W SourceMeter e SMU Instrument - room @
SMU Instrument with e
-200V -20V +20V +200V -200V -20V +20V +200V
Contact Check | | : l | i I I S
100V, 3A, 100W =
SourceMeter SMU | -100ma | -voom =
Instrument =
IOOV, 3A, IOOW _‘ M Duty cycle limited _‘ M Duty cycle limited
SourceMeter SMU 1A oA
Instrument with Contact Model 2410 Model 2420 Model 2425
Check High-Voltage " 3A SourceMeter . 100W SourceMeter
SourceMeter -t SMU Instrument |_+3 SMU Instrument - +3A
100V, 10A, 1000W SMU Instrument V -
Pulse Mode SourceMeter [ +200mA y 1™ p
SMU Instrument 1L ooma L +100mA —+ +100mA
100V, 10A, 1000W
-1100V =200V -20V +20V  +200V +1100V -60V -20V 420V +60V - Vo - -
Pulse Mode SourceMeter I P 1 y ooy S 129 HP0 woov
SMU Instrument with
Contact Check [ -20mA 4 1ooma < -100ma
40V, 5A, 50W SourceMeter 1 oo y |
SMU Instrument A "
_‘ M Duty cycle _‘ M Duty cycle ‘ M Duty cycle
40‘,’ 5A, sow SourceMeter 1A limited —3A limited T 3a limited
SMU Instrument with
Contact Check
Model 2430 T Model 2440 A
1kW Pulse Mode 143 5A SourceMeter
SourceMeter SMU Instrument 3A 17,)
Model 8605 Test Leads SMU Instrument - [ERSSSRRIES i =
1 4
LabVIEW Software Driver HoomA - +r0oma ]
-100V, -60 -20 +20 +60 +100V -40V -10V +10V +40V E
(downloadable) e —— =
L;bTralcerdSobfltware 1 ooma S L — E
(downloadable) |, e H-1a £
4 =3A B Duty cycle limited 1A —
n Pulse mode only A ‘ | | Duty cycle limited :
-10, =
=
"

1.888.KEITHLEY (us.ony

www.keithley.com

KEITHLEY

A Greater Measure of Confidence A Tektronix Company
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SMU INSTRUMENTS

Series 2400 SourceMeter” SMU Instruments

Automation for Speed

A SourceMeter SMU instrument streamlines production testing. It sources voltage or current while
making measurements without needing to change connections. It is designed for reliable operation
in non-stop production environments. To provide the throughput demanded by production applica-
tions, the SourceMeter SMU instrument offers many built-in features that allow it to run complex test
sequences without computer control or GPIB communications slowing things down.

Standard and Custom Sweeps

Sweep solutions greatly accelerate testing with == S
automation hooks. Three basic sweep waveforms
are provided that can be programmed for single- Start
event or continuous operation. They are ideal for
I/V, /R, V/1, and V/R characterization. Bias Bias

* Linear Staircase Sweep: Moves from the start - -
level to the stop level in equal linear steps Linear staircase sweep

* Logarithmic Staircase Sweep: Done on a
log scale with a specified number of steps ~— Stop
per decade

* Custom Sweep: Allows construction of St
special sweeps by specifying the number of ) N
measurement points and the source level at Bias s
each point

. . Logarithmic staircase sweep
* Up to 1700 readings/second at 4% digits to

the GPIB bus

* 5000 readings can be stored in the non-
volatile buffer memory

Built-In Test Sequencer
(Source Memory List) Bias

The Source Memory list provides faster and
easier testing by allowing you to setup and
execute up to 100 different tests that run without
PC intervention.

Bias

Custom sweep

* Stores up to 100 instrument configurations, each containing source settings, measurement
settings, pass/fail criteria, etc.

* Pass/fail limit test as fast as 500us per point
* Onboard comparator eliminates the delay caused when sending data to the computer for analysis
* Built-in, user definable math functions to calculate derived parameters

Example Test Sequence

TYPICAL APPLICATIONS

Devices:

 Discrete semiconductor devices
 Passive devices

+ Transient suppression devices
 ICs, RFICs, MMICs

* Laser diodes, laser diode
modules, LEDs, photodetectors

« Circuit protection devices: TVS,
MOV, Fuses, etc.

* Airbags
 Connectors, switches, relays
 High brightness LEDs
(DC and pulse)
Tests:
+ Leakage
* Low voltage/resistances
e LIV
- IDDQ
* |-V characterization
* Isolation and trace resistance
+ Temperature coefficient

» Forward voltage, reverse
breakdown, leakage current

* DC parametric test
* DC power source
* HIPOT

+ Photovoltaic cell efficiency
(source and sink)

+ Dielectric withstanding

| Test Pass/Fail Test If Passes Test

If Fails Test

Test 1 |Check V, at Go to Test 2
100mA against
pass/fail limits

Test 2 |Check V;, at 1A |Go to Test 3

1. Bin part to bad bin

Ve, - . .
against pass/fail 2. Transmit data to
| Vi Test 2 limits computer while
Test 1 - - i i

: \' Test 3 |Check leakage 1. Bin part to good bin Eaecvd:)earr'ts placing
current at -500V |2, Transmit readings to

Test 3 and test against computer while handler 3. Return to Test 1
pass/fail limits is placing new part

3. Return to Test 1

1.888.KEITHLEY (us.ony

www.keithley.com

KEITHLEY

A Greater Measure of Confidence A Tektronix Company



Series 2400

Digital 1/0 Interface

The digital I/O interface can link a SourceMeter SMU instrument to many
popular component handlers, including Aetrium, Aeco, and Robotronics.
Other capabilities of the interface include:

* Tight systems integration for applications such as binning and sorting

* Built-in component handler interface

* Start of test and end of test signals

* 5V, 300mA power supply

* Optional expander accessory (Model 2499-DIGIO) adds 16 digital I/O lines
The digital I/O interface is available on all Series 2400 SoourceMeter
instruments except the Model 2401.

Trigger Link Interface

All SourceMeter SMU instruments include Keithley’s unique Trigger Link
interface which provides high-speed, seamless communications with many
of Keithley’s other instruments. For example, use the Trigger Link interface
to connect a SourceMeter SMU instrument with a Series 7000 Switching
System for a complete multi-point test solution. With Trigger Link, the
Series 7000 Switching Systems can be controlled by a SourceMeter SMU
instrument during a high-speed test sequence independent of a computer
and GPIB.

Optional Contact Check Function

The Contact Check function makes it simple to verify good connections

quickly and easily before an automated test sequence begins. This elimi-

nates measurement errors and false product failures associated with con-

tact fatigue, breakage, contamination, loose or broken connection, relay

failures, etc. Some capabilities of this function are:

* 350us verification and notification process time

* The output of the SourceMeter SMU instrument is automatically shut
off after a fault and is not re-activated until good contact is verified,
protecting the device under test from damage and the operator from
potential safety hazards.

* 3 pass/fail threshold values: 2, 15, and 50€2

* No energy passes through the device under test during the operation.

* Enabled either from the front panel or remotely over the GPIB

* 3 fault notification methods

Pass

" GUARD SENSE
_IN/OUT HI

350us
Contact Check

Imeter

(SENSEHI | .

(optional) :‘

"SENSELO | 2%
"IN/OUT LO

Vmeter

v

SourceMeter’ SMU Instruments

Unique 6-Wire Ohms Technique

SourceMeter SMU instruments can make standard 4-wire, split Kelvin, and
6-wire, guarded ohms measurements and can be configured for either the
constant current or constant voltage method. The 6-wire ohms technique:

 Uses guard and guard sense leads in addition to the 4-wire sense and
source leads.

* Locks out parallel current paths when measuring resistor networks or
hybrid circuits to isolate the component under test.

* Allows users to configure and plot data easily from Series 2400
SourceMeter SMU instruments, making characterization of two, three,

and four terminal devices a snap.
GUARD
GUARD SENSE

IN/OUT HI

Imeter

SENSE HI

b
ISOI.II‘CE - Vmeter R]
s

SENSE LO

IN/OUT LO

v

6-Wire Ohms Circuit. All test current flows through R1 because the
high current guard drives the voltage across R2 to 0V.

1= bvrap s mere ks b £ ..I.E‘

05 = 8=

(T s Jouk piy

B E &

KEITHLEY |

oy G A" i " S R e d
 Woltage

Fams il [ e [reee -iel] Enil
) | [emems [ommes 8- [Cosmnen |

Contact check option for 4-wire or 6-wire applications

1.888.KEITHLEY (us.ony

www.keithley.com

Free LabTracer 2.0 device characterization software (downloadable)

KEITHLEY

A Tektronix Company

A Greater Measure of Confidence
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Series 2400 SourceMeter” SMU Instruments

Voltage Accuracy (Local or Remote Sense)

Source! Measurement? 3.4
Accuracy (1 Year) Default Accuracy (1 Year)
Programming 23°C £5°C Measurement 23°C £5°C Output Slew Rate
Model Range Resolution *(% rdg. + volts) Resolution +(% rdg. + volts) (£30%) Source/Sink Limit
200.000 mV 5 uv 0.02% + 600 uV 1 uv 0.012% + 300 uV
2400, 2400-C, 2.00000 V 50 uv 0.02% + 600 uV 10 uv 0.012% + 300 uV 21V @ *1.05A
2401 20.0000 V 500 uv 0.02% + 2.4 mV 100 wv 0.015% + 1.5 mV 0.08 V/jus +210 V@ =105 mA*
200.000 V* 5 mV 0.02% + 24 mV 1 mV 0.015% + 10 mV 0.5 Vjus
% 200.000 mV 5 uv 0.02% + 600 uV 1uv 0.012% + 300 uV
g 2410, 2410-C 2.00000 V 50 uV 0.02% + 600 uV. 10 v 0.012% + 300 wV £21V@ *1.05A
=) ’ 20.0000 V 500 uV 0.02% + 2.4 mV 100 v 0.015% + 1 mV 0.15 V/jus +1100 V@ *21 mA
8 1000.00 V 50 mV 0.02% + 100 mV 10 mV 0.015% + 50 mV 0.5 Vjus
% 200.000 mV 5 uv 0.02% + 600 v 1 v 0.012% + 300 uV
Tl 2420, 2420 2.00000 V 50 uV 0.02% + 600 V. 10 v 0.012% + 300 wV £21V@ *3.15A
s ’ 200000 V 500 wuV 0.02% + 2.4 mV 100 v 0015% + 1 mV 0.08 Vjus 63V @ *1.05A
b o] 60.0000 V 15 mV 0.02% + 7.2 mV 1 mV 0.015% + 3 mV 0.14 Vjus
Q 200.000 mV 5 uv 0.02% + 600 uV 1wV 0.012% + 300 uV
Sl 2425 2425.C 2.00000 V 50 v 0.02% + 600 v 10 v 0.012% + 300 v 21V @ +3.15A
o} ! 20.0000 V 500 uv 0.02% + 2.4 mV 100 pwv 0.015% + 1 mV 0.08 Vjus +105V @ *1.05 A
g 100.0000 V 25 mV 0.02% + 12 mV. 1 mV 0.015% + 5 mV 0.25 Vjus
o 200.000 mV 5 uv 0.02% + 600 uV 1wV 0.012% + 300 wV £105V @ £L05A
8 2430, 2430-C 2.00000 V 50 uV 0.02% + 600 uV. 10 v 0.012% + 300 wV
o ’ 20.0000 V 500 v 0.02% + 2.4 mV 100 v 0.015% + 1 mV 0.08 Vius =105V @ =105 A
N 100.0000 V. 25 mv 0.02% + 12 mV 1mv 0.015% + 5 my 0.25 Vjus (pulse mode only)
D 200.000 mV 5 uV 0.02% + 600 uV 1uv 0.012% + 300 wV
S 2440, 2440-C 200000 V 50 v 0.02% + 600 uV' 10 v 0.012% + 300 uV £105V @ £5.25 A
(7] ’ 10.0000 V 500 uv 0.02% + 1.2 mV 100 v 0.015% + 750 uV 0.08 Vjus 42V @ *1.05A
40.0000 V. 5 mV 0.02% + 4.8 mV 1 mV 0.015% + 3 mV 0.25 Vjus

*Not available on Model 2401.

TEMPERATURE COEFFICIENT (0°-18°C and 28°-50°C): +(0.15 X accuracy specification)/°C. ADDITIONAL PULSE MODE SOURCE SPECIFICATIONS

VOLTAGE REGULATION: Line: 0.01% of range. Load: 0.01% of range + 100uV. (2430 and 2430-C only)
OVER VOLTAGE PROTECTION: User selectable values, 5% tolerance. Factory default = none. MAXIMUM DUTY CYCLE: 8%, hardware limited, 10A range only. All other ranges 100%.
CURRENT LIMIT: Bipolar current limit (compliance) set with single value. Min. 0.1% of range. MAXIMUM PULSE WIDTH: 5ms from 90% rising to 90% falling edge, 2.5ms 10A range.
OVERSHOOT: <0.1% typical (full scale step, resistive load, 10mA range). MINIMUM PULSE WIDTH: 150us.
MINIMUM PULSE RESOLUTION: 50pus typical, 70us max., limited by system jitter.
ADDITIONAL SOURCE SPECIFICATIONS (A“ Models) SOURCE ACCURACY: Determined by settling time and source range specifications.
TRANSIENT RESPONSE TIME: 30us minimum for the output to recover to its spec. following a OUTPUT SETTLING TIME 0.1%:
step change in load. 800us typ., source I = 10A into 10€2, limited by voltage slew rate.
COMMAND PROCESSING TIME: Maximum time required for the output to begin to change 500us typ., source I = 10A into 1€, limited by voltage slew rate.
following the receipt of :SOURce:VOLTage| CURRent <nrf> command. Autorange On: 10ms. OUTPUT SLEW RATE:
Autorange Off: 7ms. Voltage (10€2 load): 0.25V/us +30% on 100V range. 0.08V/us £30% on 20V range, 10A range.
OUTPUT SETTLING TIME: Time required to reach 0.1% of final value after command is pro- Current (02 load): 0.25A/us =30% on 100V range. 0.08A/us £30% on 20V range, 10A range.
cessed. 100us typical. Resistive load. 10u.A to 100mA range.
DC FLO{&TING VOLTAGE: Output can be floated up to £250VDC (Model 2440 +40VDC) from NOTES
chassis ground. 1. 2400, 2401, 2410 Only: Specifications valid for continuous output currents below 105mA. For operation above
REMOTE SENSE: Up to 1V drop per load lead. 105mA continuous for >1 minute, derate accuracy 10%/35mA above 105mA.
COMPLIANCE ACCURACY: Add 0.3% of range and £0.02% of reading to base specification. 2. Speed = Normal (1 PLC). For 0.1 PLC, add 0.005% of range to offset specifications, except 200mV, 1A, 10A
OVER TEMPERATURE PROTECTION: Internally sensed temperature overload puts unit in (r)a;ées, add 0.05%. For 0.01 PLC, add 0.05% of range to offset specifications, except 200mV, 1A, 10A ranges, add
standby mode. 3. Accuracies apply to 2- or 4-wire mode when properly zeroed.
RANGE CHANGE OVERSHOOT: Overshoot into a fully resistive 100k<2 load, 10Hz to 1IMHz BW, 4. In pulse mode, limited to 0.1 PLC measurement.

adjacent ranges: 100mV typical, except 20V/200V (20V/60V on Model 2420), 20V/100V on Model
2425 and 2430, range boundary, and Model 2440.

MINIMUM COMPLIANCE VALUE: 0.1% of range.

(]
-
4
17 ]
=
=
(7]
Z
=
=
(7]

1.888.KEITHLEY (us.ony

KEITHLEY

A Greater Measure of Confidence A Tektronix Company




Series 2400 SourceMeter” SMU Instruments

Current Accuracy (Local or Remote Sense)

Source -3
Accuracy Measurement> 6.7
(1 Year) Accuracy (1 Year)
Programming 23°C +5°C Default Measurement 23°C £5°C
Model Range Resolution +(% rdg. + amps) Resolution *(% rdg. + amps) Source/Sink Limit
1.00000 uA 50 pA 0.035% + 600 pA 10 pA 0.029% + 300 pA
10.0000 A 500 pA 0.033% + 2nA 100 pA 0.027% + 700 pA
100.000 A 5nA 0.031% + 20 nA 1nA 0.025% + 6nA . .
2400, 2400-C, 100000 mA 50 nA 0.034% + 200 nA 10 nA 0.027% + 60nA £L0A@ 221V
2401 +105 mA @ *210 V8
10.0000 mA 500 nA 0.045% + 2 pA 100 nA 0.035% + 600 nA
100.000 mA 5 uA 0.066% + 20 uA 1uA 0.055% + 6 uA =
1.00000 A? 50 uA 0.27 % + 900 uA 10 uA 0.22 % + 570 uA S
1.00000 uA 50 pA 0.035% + 600 pA 10 pA 0.029% + 300 pA =
10.0000 wA 500 pA 0.033% + 2nA 100 pA 0.027% + 700 pA 8
% + 9 + a.
100.000 uA 5nA 0.031% + 20 nA 1nA 0.025% 6 nA L105A @ 221V 7
2410, 2410-C 1.00000 mA 50 nA 0.034% + 200 nA 10 nA 0.027% + 60 nA +21 mA @ 1100 V o
20.0000 mA 500 nA 0.045% + 4 uA 100 nA 0.035% + 1.2 uA - - 3
100.000 mA 5 uA 0.066% + 20 uA 1uA 0.055% + 6 uA c
1.00000 A? 50 uA 0.27 % + 900 uA 10 uA 0.22 % + 570 uA -8
10.0000 A 500 pA 0.033% + 2nA 100 pA 0.027% + 700 pA g
100.000 uA 5nA 0.031% + 20 nA 1nA 0.025% + 6nA (&)
1.00000 mA 50 nA 0.034% + 200 nA 10 nA 0.027% + 60 nA N o
. o +3.15A @ +21V o
2420, 2420-C 10.0000 mA 500 nA 0.045% + 2uA 100 nA 0.035% + 600 nA +105A @ £63 V b
100.000 mA 5 A 0.066% + 20 uA 1uA 0.055% + 6 uA - T (g
1.00000 A* 50 uA 0.067% + 900 uA 10 nA 0.066% + 570 uA g
3.00000 A2 50 wA 0.059% + 2.7 mA 10 uA 0.052% + 1.71 mA 5
10.0000 A 500 pA 0.033% + 2nA 100 pA 0.027% + 700 pA w
100.000 wA 5nA 0.031% + 20 nA 1nA 0.025% + 6nA
1.00000 mA 50 nA 0.034% + 200 nA 10 nA 0.027% + 60 nA
+315A @ *21V
2425, 2425-C 10.0000 mA 500 nA 0.045% + 2uA 100 nA 0.035% + 600 nA +1.05A @ +105 V
100.000 mA 5 A 0.066% + 20 puA 1A 0.055% + 6 uA - -
1.00000 A* 50 uA 0.067% + 900 uA 10 pA 0.060% + 570 uA
3.00000 A2 50 uA 0.059% + 2.8 mA 10 nA 0.052% + 1.71 mA
10.0000 A 500 pA 0.033% + 2nA 100 pA 0.027% + 700 pA
100.000 wA 5nA 0.031% + 20 nA 1nA 0.025% + 6nA
1.00000 mA 50 nA 0.034% + 200 nA 10 nA 0.027% + 60 nA +1.05A @ *105V
2430, 2430-C 10.0000 mA 500 nA 0.045% + 2 pA 100 nA 0.035% + 600 nA )
’ 100.000 mA 5 uA 0.066% + 20 uA 1A 0.055% + 6 uA *105A @ *105V
1.00000 A 50 A 0.067% + 900 A 10 pA 0.060% + 570 A (pulse mode only)
3.00000 A2 500 uA 0.059% + 2.8 mA 10 nA 0.052% + 1.71 mA
10.00000 Af 500 wA 0.089% + 59 mA 10 uA 0.082% + 1.71 mA
10.0000 nA 500 pA 0.033% + 2nA 100 pA 0.027% + 700 pA
100.000 wA 5nA 0.031% + 20 nA 1nA 0.025% + 6 nA
1.00000 mA 50 nA 0.034% + 200 nA 10 nA 0.027% + 60 nA _ _
+5.25A @ *105V
2440, 2440-C 10.0000 mA 500 nA 0.045% + 2puA 100 nA 0.035% + 600 nA +105A @ =42V
100.000 mA 5 nA 0.066% + 20 uA 1pA 0.055% +  6uA - -
1.00000 A 50 uA 0.067% + 900 A 10 nA 0.060% + 570 uA
5.00000 A 50 uA 0.10 % + 5.4 mA 10 nA 0.10 % + 3.42 mA
TEMPERATURE COEFFICIENT (0°-18°C and 28°-50°C): +(0.15 X accuracy specification)/°C. NOTES
CURRENT REGULATION: Line: 0.01% of range. Load: 0.01% of range (except Model 2440 1. 2400, 2401, 2410 Only: Specifications valid for continuous output currents below 105mA. For operation above
5A range 0.05%) + 100pA. 105mA continuous for >1 minute, derate accuracy 10%/35mA above 105mA.
) . ' - . o . o 2. Full operation (1) regardless of load to 30°C (50°C for Model 2420 and 2440). Above 30°C (50°C for Model
VOLTAGE LIMIT: Bipolar voltage limit (compliance) set with single value. Min. 0.1% of range. 2420 and 2440) ambient, derate 35mA/°C and prorate 35mA/Q load. 4-wire mode. For current sink operation W
OVERSHOOT: <0.1% typical (1mA step, RL = 10k, 20V range for Model 2400, 2401, 2410, 2420 on 1A, 3A, or 5A ranges, maximum continuous power is limited to approximately 1/2 rated power or less, -
2425, 2430), (10V for Model 24’40 ’ ’ ’ ’ ’ depending on current, up to 30°C ambient. See power equations in the User’s Manual to calculate allowable
’ ), (10V range for Model )- duty cycle for specific conditions. 4
3. For sink mode, 1uA to 100mA range, accuracy is: L
- - Model 2400, 2401: =(0.15% + offset*4). Models 2410, 2420, 2425, 2430, 2440: +(0.5% + offset*3). =
CONTACT CHECK SPECIFICATIONS (requires -C version) For 1A range, accuracy is: o
(Not available for Model 2401) Model 2400, 2401: £(15% + offset*8). Models 2410, 2{;20, 2425, 2430, 2440: =(1.5% + offset’3). o
o o 4. 10A range only in pulse mode. Limited to 2.5ms pulse width maximum. 10% duty cycle maximum. =
SPEED: 350us for verification and notification. 5. Speed = Normal (1 PLC). For 0.1 PLC, add 0.005% of range to offset specifications, except 200mV, 14, 10A e}
CONTACT CHECK: 20 15Q 50 Q ranges, add 0.05%. For 0.01 PLC, add 0.05% of range to offset specifications, except 200mV, 1A, 10A ranges, 4
- add 0.5%. -
No contact check failure <100 Q <135Q <475Q 6. Accuracies apply to 2- or 4-wire mode when properly zeroed. s |
Always contact check failure >3.00Q >16.5 Q >525Q 7. In pulse mode, limited to 0.1 PLC measurement. =
8. Model 2400 and 2400-C only. W
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Series 2400 SourceMeter” SMU Instruments

Resistance Measurement Accuracy (Local or Remote Sense)' 25

Enhanced Accurac
Default Test Deé:::::te“ Normal Accuracy (23°C £5°C) (23°C £5°C)* Y
Default Current 2420, 2425, 1 Year, (% rdg. + ohms) 1 Year, +(% rdg. + ohms)
Range Resolution 2400, 2401,2410 2430, 2440 2400, 2401 2410 2420, 2425, 2430, 2440 2400, 2401

<0.20000 €23 - - - Source I, + Meas. V..~ Source I, + Meas. V, Source I, + Meas. V. Source I, + Meas. V.
2.00000 € 10 pQ - 1 A Source I, + Meas V,.. ~ Source I, + Meas. V, . 0.17% +  0.0003Q Source I, + Meas. V, .
20.0000 Q 100 uQ 100 mA 100 mA 0.10% + 0.003 Q 0.11% +  0.006 2 0.10% + 0.003 Q 0.07% + 0.001 Q
200.000 Q 1 mQ 10 mA 10 mA 0.08% + 0.03 Q 0.09%+ 01 Q 0.08% + 003 Q 0.05% + 0.01 Q
2.00000 k& 10 mQ 1mA 1 mA 0.07%+ 03 Q 0.08%+ 06 Q 0.07%+ 03 Q 0.05% + 0.1 Q
20.0000 k€2 100 mQ 100 pA 100 puA 0.06% + 3 Q 0.07%+ 6 Q 0.06% + 3 Q 0.04% + 1 Q
200.000 kQ 1 Q 10 pA 10 pA 0.07% + 30  Q 0.07% + 60 Q 0.07% + 30 Q 0.05% + 10 Q
2.00000 MQS 10 Q 1 uA 1 pA 0.11% + 300 Q 0.12% + 600 Q 0.11% + 300 Q 0.05% + 100 Q
20.0000 MY 100 Q 1 uA 1 uA 011%+ 1 kQ 0.12% + 24 kQ 011%+ 1 kQ 0.05% + 500 Q
200.000 MQ3 1 kQ 100 nA - 0.66% + 10 kQ 0.66% + 24 kQ Source I, + Meas. V, 035%+ 5 kQ
>200.000 M - - - Source I, + Meas. V,.  Source I, + Meas. V. Source I, + Meas. V. Source I, + Meas. V,

TEMPERATURE COEFFICIENT (0°-18°C and 28°-50°C): £(0.15 X accuracy

e o NOTES
specification)/°C. e
. 1. Speed = Normal (1 PLC). For 0.1 PLC, add 0.005% of range to offset specifications, except 200mV, 1A, 10A ranges, add 0.05%. For
SOURCE I MODE, MANUAL OHMS: Total uncertainty = I source accuracy + V meas- 0.01 PLC, add 0.05% of range to offset specifications, except 200mV, 1A, 10A ranges, add 0.5%.
ure accuracy (4-wire remote sense). 2. Accuracies apply to 2- or 4-wire mode when properly zeroed.

SOURCE V MODE, MANUAL OHMS: Total uncertainty = V source accuracy + I meas- 3. Manual ohms only — except 2420, 2425, 2430, 2440 for 2Q range and 2400, 2401, or 2410 for 200M<Q range.
ure accuracy (4-wire remote sense). 4. Source readback enabled, offset compensation ON. Also available on 2410, 2420, 2425, 2430, and 2440 with similar accuracy
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enhancement.
6-WIRE OHMS MODE: Available using active ohms guard and guard sense. Max. 5. In pulse mode, limited to 0.1 PLC measurement.
Guard Output Current: 50mA (except 1A range). Accuracy is load dependent. 6. Except 2440; default test current is SuA.
Refer to White Paper no. 2033 for calculation formula. 7. Except 2440; default test current is 0.5uA.

GUARD OUTPUT IMPEDANCE: <0.1€2 in ohms mode.

SERVICES AVAILABLE

2400-3Y-EW 1-year factory warranty extended to 3 years from date of shipment

2400-C-3Y-EW  1-year factory warranty extended to 3 years from date of shipment

2401-3Y-EW 1-year factory warranty extended to 3 years from date of shipment

2410-3Y-EW 1-year factory warranty extended to 3 years from date of shipment

2410-C-3Y-EW  1-year factory warranty extended to 3 years from date of shipment

2420-3Y-EW 1-year factory warranty extended to 3 years from date of shipment

2420-C-3Y-EW  1l-year factory warranty extended to 3 years from date of shipment

2425-3Y-EW 1-year factory warranty extended to 3 years from date of shipment

2425-C-3Y-EW  1l-year factory warranty extended to 3 years from date of shipment

2430-3Y-EW 1-year factory warranty extended to 3 years from date of shipment

2430-C-3Y-EW  1-year factory warranty extended to 3 years from date of shipment

2440-3Y-EW 1-year factory warranty extended to 3 years from date of shipment

2440-C-3Y-EW  l-year factory warranty extended to 3 years from date of shipment

C/2400-3Y-ISO 3 (1SO-17025 accredited) calibrations within 3 years of purchase for Models 2400, 2400-C, 2400-LV*
C/2401-3Y-ISO 3 (ISO-17025 accredited) calibrations within 3 years of purchase for Model 2401*
C/2410-3Y-1SO 3 (1S0-17025 accredited) calibrations within 3 years of purchase for Models 2410, 2410-C*
C/2420-3Y-ISO 3 (ISO-17025 accredited) calibrations within 3 years of purchase for Models 2420, 2420-C*
C/2425-3Y1SO 3 (ISO-17025 accredited) calibrations within 3 years of purchase for Models 2425, 2425-C*
C/2430-3Y-ISO 3 (1S0-17025 accredited) calibrations within 3 years of purchase for Models 2430, 2430-C*
C/2440-3Y-1SO 3 (ISO-17025 accredited) calibrations within 3 years of purchase for Models 2440, 2440-C*
TRN-2400-1-C  Course: Unleashing the Power of Your SourceMeter SMU Instrument

*Not available in all countries

SMU INSTRUMENTS
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Series 2400 SourceMeter” SMU Instruments

System Speeds

MEASUREMENT!
MAXIMUM RANGE CHANGE RATE: 75/second.
MAXIMUM MEASURE AUTORANGE TIME: 40ms (fixed source).?

Sweep Operation’ Reading Rates (rdg./second) for 60Hz (50Hz):

Source-Measure’

Measure Source-Measure Pass/Fail Test4 5 Source-Memory*

Speed NPLC/Trigger Origin To Mem. To GPIB To Mem. To GPIB To Mem. To GPIB To Mem. To GPIB
Fast 0.01/ internal 2081 (2030) 1754 1551 (1515) 1369 902 (900) 981 165 (162) 165
IEEE-488.1 Mode 0.01/ external 1239 (1200) 1254 1018 (990) 1035 830 (830) 886 163 (160) 163
Fast 0.01/ internal 2081 (2030) 1198 (1210) 1551 (1515) 1000 (900) 902 (900) 809 (840) 165 (162) 164 (162)
IEEE-488.2 Mode 0.01 / external 1239 (12000 1079 (1050) 1018 (990) 916 (835) 830 (830) 756 (780) 163 (160) 162 (160)
Medium 0.10/ internal 510 (433) 509 (433) 470 (405) 470 (410) 389 (343) 388 (343) 133 (126) 132 (126)
IEEE-488.2 Mode 0.10/ external 438 (380) 438 (380) 409 (360) 409 (365) 374 (333) 34 (33)3) 131 (125) 131 (125)
Normal 1.00 / internal 59  49) 59 (49 58  (48) 58 (48) 56 (47) 56 (47) 44 (38) 44 (38)
IEEE-488.2 Mode 1.00 / external 57 (48) 57 (48) 57 (48) 57 (47) 56 (47) 56 (47) 44 (38 44 (3%

Single Reading Operation Reading Rates (rdg./second) for 60Hz (50Hz):

Measure Source-Measure’ Source-Measure Pass/Fail Test*5
Speed NPLC/Trigger Origin To GPIB To GPIB To GPIB
Fast (488.1) 0.01/ internal 537 140 135
Fast (488.2) 0.01/ internal 256 (256) 79 (83) 79 (83)
Medium (488.2) 0.10/ internal 167 (166) 72 (70) 69 (70)
Normal (488.2) 1.00 / internal 49 (42 34 (31 35 (30
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Component for 60Hz (50Hz):* ¢

Source-Measure Pass/Fail Test5 7

Speed NPLC/Trigger Origin Measure To GPIB Source Pass/Fail Test To GPIB

Fast 0.01/ external 1.04 ms (1.08 ms) 0.5ms (0.5 ms) 4.82ms (5.3 ms)
Medium 0.10 / external 255ms (29 ms) 0.5 ms (0.5 ms) 6.27ms (7.1 ms)
Normal 1.00 / external 1753 ms (209 ms) 0.5 ms (0.5 ms) 21.31 ms (25.0 ms)
NOTES

i Pass/Fail test performed using one high limit and one low math limit.

5 Includes time to re-program source to a new level before making measurement.

¢ Time from falling edge of START OF TEST signal to falling edge of END OF TEST signal.

7 Command processing time of :SOURce:VOLTage| CURRent:TRIGgered <nrf> command not included.

! Reading rates applicable for voltage or current measurements. Auto zero off, autorange off, filter off, display off,
trigger delay = 0, and binary reading format.

2 Purely resistive lead. 1uA and 10uA ranges <65ms.

31000 point sweep was characterized with the source on a fixed range.

Noise Rejection: PROGRAMMABILITY: IEEE-488 (SCPI-1995.0), RS-232, 5 user-definable power-up states plus
factory default and *RST.

NPLC NMRR CMRR
Fast 0.01 — 80 dB DIGITAL INTERFACE:
Medium 0.1 — 80 dB Interlock: Active low input.
Slow 1' 60 dB 100 dB! Handler Interface: Start of test, end of test, 3 category bits. +5V(@ 300mA supply.

Not available on Model 2401.
Digital I/0: 1 trigger input, 4 TTL/Relay Drive outputs (33V @ 500mA, diode clamped).
Not available on Model 2401.

POWER SUPPLY: 100V to 240V rms, 50—60Hz (automatically detected at power up). Model
2400, 2401: 190VA. Model 2410: 210VA. Model 2420: 220VA. Model 2425, 2430: 250VA.
Model 2440: 240VA.

COOLING: Model 2401: Convection. Model 2410, 2420, 2425, 2430, 2440: Forced air,
variable speed.

Except lowest 2 current ranges = 90dB.
LOAD IMPEDANCE: Stable into 20,000pF typical.
COMMON MODE VOLTAGE: 250V DC (40V DC for Model 2440).
COMMON MODE ISOLATION: >10°Q, <1000pF.
OVERRANGE: 105% of range, source and measure.
MAX. VOLTAGE DROP BETWEEN INPUT/OUTPUT AND SENSE TERMINALS: 5V.

MAX. SENSETLEAD ]:)iSISTANCI?;;zMQ for rated accuracy. EMC: Conforms to European Union Directive 89/336/EEC, EN 61326-1.
SENSE INPUT IMPEDANCE: >107€.. . y ” SAFETY: UL listed to UL 61010B-1:2003: Conforms to European Union Low Voltage Directive.
GUARD OFFSET VOLTAGE: <1504V, typical (300uV for Models 2430, 2440). VIBRATION: MIL.PRF-28800F Class 3 Random.
SOURCE OUTPUT MODES: WARM-UP: 1 hour to rated accuracies.
Pulse (Model 2430 only)
Fixed DC level DIMENSIONS: 89mm high X 213mm wide X 370mm deep (3%2 in X 8% in X 14%s in). Bench

Configuration (with handle and feet):104mm high x 238mm wide x 370mm deep (4% in X
9% in X 14% in).
WEIGHT: 3.21kg (7.08 Ibs) (Model 2425, 2430, 2440: 4.1kg, 9.0 Ibs).

ENVIRONMENT: Operating: 0°~50°C, 70% R.H. up to 35°C. Derate 3% R.H./°C, 35°~50°C.
Storage: —25°C to 65°C.

Memory List (mixed function)
Stair (linear and log)

MEMORY BUFFER: 5,000 readings @ 5 digits (two 2,500 point buffers). Includes selected measured
value(s) and time stamp. Lithium battery backup (3 yr+ battery life).

SOURCE MEMORY LIST: 100 points max.

SMU INSTRUMENTS
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A8 Streamline your production
; with precision voltage and current sourcing

KEITHLEY




(TR

and highly accurate measurement capabilities

Today, there's no reason to buy separate instruments for sourcing and measurement. Every
instrument in Keithley's Series 2400 SourceMeter family gives you both capabilities in one
compact unit. Each one combines a programmable power source with a highly repeatable,
5%-digit multimeter (DMM) in a half-rack-sized enclosure. You can use it as a voltage source,
a current source, a voltage meter, a current meter, and an ohmmeter. There's a SourceMeter
solution for just about any DC measurement challenge you can imagine. You can link any

of them to a variety of component handlers for fast binning and sorting. Plus, SourceMeter
instruments are fully compatible with Keithley's popular switching mainframes and cards for

automating high speed, multipoint test applications.

* Perform high speed pass/fail testing and component binning

* Build IV, I/R, V/I, and V/R curves with high resolution device
characterization capabilities

* Measure resistance at any desired voltage or current level
* Source or sink power up to 1000W in pulse mode and 100W DC

* Create sophisticated ATE systems to streamline your production



Increasing throughput, yield, and

Maximize throughput, precision,

and accuracy

SourceMeter instruments provide you with high throughput while
delivering precision voltage and current sourcing and highly accu-
rate measurements. Each model combines five tightly integrated
instruments into one compact half-rack-sized unit: a voltage
source, a current source, a voltage meter, a current meter, and

an ohmmeter.
I I
+
Precision voltage Precision current High impedance 2400
source source digital SourceMeter
multimeter Instrument

Increase productivity with high
throughput and high yields

With the tight integration of a SourceMeter instrument, you'll get
high speeds for high throughput and high measurement accuracy
and repeatability for yield integrity. This tight integration also
provides significant throughput advantages compared with multi-
ple instrument systems. Each SourceMeter model is both a highly
stable DC power source and a true instrument-grade 5%2-digit
multimeter (DMM). Its power source characteristics include low
noise, precision, and readback. Its DMM capabilities include high
repeatability as well as low noise.

Improve throughput with:

* Reading rates of more than 1750 readings/second to
GPIB (IEEE-488.1 mode) and 2080 readings/second to
memory

* Built-in comparator for pass/fail testing as fast as 500us
per point

* Built-in test sequencer and a 5000-point memory buffer
for fast, multi-step tests and for minimizing GPIB traffic

* Keithley’s Trigger Link interface for high speed triggering
between instruments

productivity has

Improve test yields and reduce false failures with:

* Optional contact check to verify good connection to the
device under test in less than 350us

* Basic measurement accuracy of 0.015% for volts, 0.035%
for current, and 0.04% to 0.07% for ohms

* Unique 6-wire ohms capability for resistor network testing

Additional features that increase the usefulness of the
SourceMeter family include:

* Fully programmable test signals and device protection
thresholds for I, V, ©, and power measurements

* Built-in sweeps for [V, I/R, V/I, and V/R characterization

* Simplified programming with LabVIEW™ and
TestPoint™ drivers

* Digital I/0 with automated binning capability and built-
in component handler interface

* Industry standard RS-232, IEEE-488.1, and IEEE-488.2
(GPIB) interfaces

Cost-effective and efficient

A SourceMeter instrument provides a good return on investment.
You can expect great reliability, support, and service, as well as the
need for only one instrument instead of many. Its compact half-rack
size takes up minimal real estate, and its high accuracy measure-
ments and robust design make it very dependable. When you need
support or have questions, call our experienced Application
Engineers or use the extensive library of application notes and
example programs located on our web site. The versatile design and
world-class performance of SourceMeter instruments make them
ideal for a broad range of design and production applications in
fields as diverse as communications, semiconductor, and compo-
nents manufacturing.

Easy to use

A SourceMeter instrument is easy to set up and use. It provides con-
venient DMM-like operation, while eliminating many of the connec-
tion, compatibility, and synchronization problems that occur when
multiple instruments are used. And, it allows you to source voltage
or current while making measurements without changing connec-
tions. This not only makes it easier to use, it saves test time.
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Full range of testing capabilities

The instruments in the SourceMeter family offer wide versatility, so they make great solutions
for a variety of applications in many industries. For seamless integration in fast multipoint testing
applications, combine a SourceMeter instrument with a Keithley switch system. The examples
outlined here represent only a fraction of the potential applications for these powerful test solu-
tions. For details on these applications, including test system configurations, or for additional
SourceMeter applications, visit our website at www.keithley.com.

Testing optoelectronic components Testing resistors and resistor networks
Use a SourceMeter instrument to Use a SourceMeter instrument to verify the performance of resistor
measure a component’s electrical networks at various stages in production, as well as in their final
performance characteristics and packaged form.
to drive laser diodes and other

components. Types of devices:

* Thin-film or thick-film resistors and networks
* Dual terminator networks

* R/2R ladder networks

* Isolated and bussed networks

* Thermistors

Types of optoelectronic
components:

¢ Laser diodes

* Laser diode modules

* Photodetectors

* Light-emitting diodes (LEDs)
* Photovoltaic cells

Typical measurements:
¢ Circuit or buried node resistance
* Standard 4-wire and 6-wire Kelvin
* Percent deviation and ratio
* Isolation and trace resistance
* TCR (temperature coefficient of resistance) testing

Typical tests:
* LIV test (laser diodes and LEDs)
* Kink test (laser diodes)

* [-V characterization i i
characterizatic Testing diodes

A SourceMeter instrument is ideal for testing devices with high
voltage and high current, such as diodes.

-

Types of diodes:
* Switching diodes
* Zener diodes
* Radio frequency (RF) diodes

DC parametric tests:
* Forward voltage test
* Reverse breakdown test
* Leakage current test
* Polarity test
* Off-line QA analysis



Testing circuit protection dewces
A SourceMeter instrument is ideal for
testing circuit protection devices, which
can provide fast, energy absorbing,
transient and over-voltage protection to
a load placed across them.

Types of circuit protection devices:

* TVS (transient voltage suppression)
* MOV (metal oxide varistor)

* Thermistors

* Polyfuses

* Fuses

Typical tests:
* Bipolar nominal voltage test
* Maximum clamping (breakdown) voltage test
* DC standby (leakage) current test
* Non-linear exponent (alpha coefficient) test

Testing ICs, RFICs, and MMICs
Use a SourceMeter instrument
during the production testing

of DC characteristics for a variety of
IC technologies.

Typical tests:

® g test
* DC parametric electrical test
¢ DC power source test

Testing air bag inflators

Use a SourceMeter instrument to test the electrical characteristics of
the air bag assembly. The precision of a SourceMeter instrument and
its readback feature make it ideal
for this application, because test-
ing the inflator is much like test-
ing a fuse; if too high a current is
used, the fuse will open and
must be scrapped.

Typical tests:

* Bridgewire test

* Insulation resistance
(HIPOT) test

* Shunt bar test

* Contact verification

Testing connectors, switches,
and relays

Use a SourceMeter instrument to test your
connectors, switches, and relays quickly and
thoroughly with programmable test currents up
to 5A. Quality connectors are vital to ensuring
overall product reliability in applications ranging 8
from motor vehicles to transatlantic telecom
systems.

Typical tests for connectors:

* Isolation (insulation resistance)
* Pin continuity

Typical tests for connectors, switches,
and relays:

¢ Contact resistance

* Offset compensation
* Insulation resistance

* Dielectric withstanding

Other applications
* AST (accelerated stress testing), including
HALT/HASS and ESS g
* GMR (giant magneto-resistive) head ~
testing
* Battery discharge/charge cycling testing
* SOC (system on chip) testing




Faster, easier, and more efficient
testing

Coupled Source and Measure
Capabilities

The tightly coupled nature of a SourceMeter instrument provides
many advantages over separate instruments. The ability to fit a
source and a meter in a single half-rack enclosure saves valuable
rack space and simplifies the remote programming interface. Also,
the tight control and single GPIB address inherent in a single
instrument results in faster test times for ATE applications due to
reduced GPIB traffic. The SourceMeter instrument topology
(shown below) protects the device under test from damage due to
accidental overloads, thermal runaway, and other problems. Both
the current and voltage source are programmable with readback to
help maximize device measurement integrity. If the readback
reaches a programmed compliance limit, then the source is
clamped at the limit, providing fault protection.

IMoter ‘ Local In/Out HI
o Remote Sense HI
ISource VMeter/CompIiance
= =
o Remote Sense LO
Local In/Out LO
Source I, Measure V, I, or Q configuration
IMeter/CompIiance . Local In/Out HI
o Remote Sense HI
VSource VMeter
= (o
o Remote Sense LO
Local In/Out LO

v

Source V, Measure I, V, or Q configuration

Six-Wire Ohms Measurements

Use 6-wire ohms measurements to prevent measurement errors or
when conventional methods won’t work, such as when testing
resistor networks, delta networks, and other hybrid circuits. Our
unique 6-wire ohms technique uses Guard and Guard Sense leads
in addition to the 4-wire Sense and Source leads to guard out par-
allel current paths when measuring networks or hybrid circuits.
This avoids the complication of the DUT being shunted by other
resistances in the circuit. This also allows you to test individual
resistors buried inside a network without the need to break the cir-
cuit to isolate the component under test.

Guard Sense

In/Out HI

Ivieter .

ISource VMeter

Sense HI

DUT
R2
R1 %ig,;

Sense LO

In/Out LO

v

6-Wire Obms Circuit - All test current flows through R1 because the high
current guard drives the voltage across R2 to OV.

Contact Check

The optional Contact Check function eliminates measurement
errors and false product failures by verifying good connections to
the device under test quickly and easily before testing begins. In
just 350us, this function’s verification and notification routine
ensures that you have good contact to a device before sending
energy through it and spending time testing it. The Contact Check
function was designed for high throughput 4-wire and 6-wire test
applications, and it provides three methods of fault notification.

Guard Sense Pass

IMeter
350us In/Out HI

Contact 1
Check Sense HI
(optional) 1
DU
! Sense LO

Fail

Pass

Contact check option for 4-wire or 6-wire applications



and automation

Standard and Custom Sweeps

SourceMeter instruments provide sweep solutions that greatly
accelerate testing with automation hooks for additional through-
put improvement. This is true whether you are performing
sweeps on transistors, measuring Varistor Alpha, calculating
slope efficiency on VCSELS, simply verifying connector integrity,
or characterizing device performance, trip points, transfer func-
tions, or virtually any DC volt-amp characteristic with high
precision. Also use it for I/V, I/R, V/I, and V/R characterization.

There are three basic sweep waveforms to select from. The linear
staircase sweep goes from the start level to the stop level in
equal linear steps. The logarithmic staircase sweep is similar,

but is done on a log scale with a specified number of steps per
decade. The custom sweep allows construction of special sweeps
by specifying the number of measurement points and the source
level at each point. All sweep configurations can be programmed
for single-event or continuous operation.

<«—— Stop

Start
Bias Bias
Linear staircase sweep
<«—— Stop
Start
Bias Bias

Logarithmic staircase sweep

User defined
steps —>

Bias Bias

Custom sweep

Built-In Test Sequencer

(Source Memory List)

For faster and easier testing, source memory list programmability is
provided that allows you to set up and execute up to 100 different
tests without PC intervention. Each test can contain different
instrument configurations and test conditions, and can include
source configurations, measurements, conditional branching, math
functions, and pass/fail limit testing with binning capability. In
addition, some SourceMeter models can include DC mode or
pulse mode with varying parameters and timing (integration,
delays, etc.), allowing you to slow down more sensitive measure-
ments and speed up others to optimize overall timing.




Selecting the best solution

for your

All SourceMeter instruments provide four-quadrant operation. In the first and third quadrants,
they operate as a source, delivering power to a load. In the second and fourth quadrants,
they operate as a sink, dissipating power internally. Voltage, current, and resistance can be

measured during source or sink operation.

Model 2400 SourceMeter

Instrument

I

_+1A

— +100mA

-200V =20V 20V 4200V
T T I —V

—I—100mA

NIEN

The Model 2400 is ideal for testing a wide variety of devices, includ-
ing diodes, resistors, resistor networks, active circuit protection
devices, and portable battery-powered devices and components.

Model 2410 High Voltage
SourceMeter Instrument

il

——+200mA

+1A

——+20mA

—1100V |—200vI —2ovI I+20v I+2oovI +1100V
[ T T T T ] 4

———20mA

The Model 2410’s bigh voltage capability makes it a good match for
applications such as voltage coefficient testing of resistors, isolation and
leakage current testing, and production testing/characterization of bigh
voltage components, including varistors, RF diodes, and rectifiers.

Model 2420 3A SourceMeter Instrument

4

—60V |

| +3A

—+1A

——+100mA
—-20V +20V +60V
| L
1 Vv
—-—100mA

|

Choose the Model 2420 for testing higher power resistors, thermistors,
Ipng» solar cells, batteries, and bigh current or medium power diodes,
including switching and Schottky diodes.

Model 2425 100W
Instrument

SourceMeter

I

>
—

-100V -60 -20
| | |

— +3A

— +1A

- +100mA

+20 +60 +100V

The Model 2425 offers continuous 100W programmable source
and measurement capability for testing DC/DC converters, power
semiconductor devices, and other bigh power components.



Model 2430 1kW Pulse Mode

application

SourceMeter Instrument

—10|0V —6|0 —|20

+10A

- +100mA

+20 +60 +100V
[ |

—+ —100mA

-10A

The Model 2430 combines a 1kW pulse capability with continuous
100W programmable source and measurement capability for
production testing of devices like multi-layer varistors (MLVs),
protection diodes, and other transient suppression devices.

Model 2440 5A SourceMeter Instrument

1A
— ~100mA
-40V ‘ ‘ 40v
T T T T
-10V +10V
—|-100mA -
1A

i

Continuous Operation

Il Duty Cycle/Pulse Limited

The Model 2440’s wide dynamic range is well-suited for applications
such as testing bigh power pump lasers for use in optical amplifiers
and laser bar tests, as well as testing other bigher power components.

2400/ 2410/ 2420/
2400-C* 2410-C* 2420-C*
Description General High 3A High Power 1000 W 5A Ultra-low
Purpose Voltage Pulse Current
Power Output 20W 20W 60 W 100 W 100 W 50w 2W
Voltage =1 uVto =1 uVto +1uVto +1 uVto =1 uVto +1uVto +1uVto
Range =210V *=1100V +63V +105V +105V =42V =210V
Current +10 pA to +10 pA to +100 pA to +100 pA to +100 pA to +100 pA to +10 aA** to
Range *+1.05A =1.05A £3.15A +3.15A +105A +525A =105 mA
(pulse)
Ohms Range <0.2Qto <0.2Qto <0.2Qto <02 Qto <02Qto <2.0Qto <2.0Qto
>200 Q >200 MQ >200 MQ >200 MQ >200 MQ >200 MQ >20 TQ
Applications ® Resistive * Voltage * Power * Power semi- * High * 5A * Particle beam
devices coefficient resistors conductors power pump experiments
* Diodes ® Varistors * Thermistors * DC/DC pulse laser * SET (single
* Optoelec- * High * Solar cells converters testing diodes electron
tronic voltage * Batteries * High power ® Varistors transistor)
compo- diodes and * Diodes components and other testing
nents protection ® I, testing O I circuit ® Ultra-high
O Iy devices testing protection resistance
testing * Airbag devices testing
inflators (up to 10°Q2)

* A model number ending with “-C" indicates the Contact Check function

** JaA=1X 107" amps
¥ 1TQ =10 X 10'2 ohms




Everything you need to create a

For a fast, efficient, cost-effective
system
Keithley can provide you with a wide variety of accessories, switch-

ing systems, and support, so you can create a solution that is exact-

ly tailored to your needs. Our Application Engineers can help you
decide which configurations are best suited to your situation.

Switching systems

For your multiple test point applications, combine a Keithley
switch system with your SourceMeter instrument for a seamless,
complete solution. You can count on our switch systems to pro-
vide the characteristics needed to maintain signal integrity and the
flexibility to accommodate a wide range of signals.

Series 7000 Switch Systems

The Model 7001 is a half-rack, 80-channel, 2-slot mainframe with
the highest density switching of any half-rack mainframe in the test
and measurement market. Its unique front panel display clearly
shows the open/closed status of every channel. Programming at
the front panel or over the
IEEE bus includes parame-
ters such as scan spacing,
channel spacing, number of
scans, and trigger source.

The Model 7002 is a 10-slot mainframe that can support up to 400
2-pole multiplexer channels or 400 matrix crosspoints. Its unique
interactive front panel
channel status display
offers light-pen
programming.

customized

Series 7000 Switch Cards

These switch cards provide you with sensitivity and accuracy that
matches the instrument, so you can achieve seamless interfacing
between SourceMeter instruments and the Model 7001 and 7002
High Density Switch Systems.

There are more
than 40 types of
cards, including
multiplexer, matrix,
multi-channel relay,

thermocouple, scanner, universal adapter, and RF cards.

Model 707A/708A Switch Matrix Systems

These switch matrix systems offer advanced solutions to test
engineers involved in production testing of semiconductor
devices, telecommunications equipment and other electronic
products. The Model 707A is a 6-slot mainframe for control of up
to 576 channels, while the 708A includes a single slot for up to
96 channels.

Integra Series Switch/Measurement Systems

When you need higher accuracy, use these systems. They also pro-
vide you with the functionality of a DMM, a switching system, a
data acquisition system, and a data logger in compact, affordable,
easy-to-configure packages. With 80- or 200-channel capacity, these
systems allow you to choose from a variety of switch/control plug-
in modules, so you can easily customize a system to the needs of
your application. Choose from GPIB, RS-232, or Ethernet commu-
nication options. Outstanding features of the Model 2750 include
world-class low power, low ohms performance and dry circuit and
offset compensation capabilities.




test solution

RF/Microwave Switching Optoelectronic Instrumentation

System 40/41/S46 and System 25

Model 7116-MWS RF/Microwave Signal Keithley's System 25 LIV (light-current-voltage) Test System Kit
Routing Systems combines all the DC measurement capabilities required to test

laser diode modules with optical power measurement and tight

When you need to integrate a variety of RF components, low fre-
temperature control over the device under test in an integrated

quency switching, power switching, and/or digital I/O into one

system, our System 40/41/546 and Model 7116-MWS switching instrument package. The LIV test system is configured from proven
systems will meet your needs. These switching Keithley instrumentation; the basic configuration can be easily

systems provide both standard and custom configurations. modified to add new measurement functions or to allow for new
connections.

| SYETEM 40-N207

v TEST SYSTEM |

Available Accessories: ™ &
Communication
KPC-488.2AT, KPCI-488 GPIB/IEEE-488 Interface Boards .
7007-,7007-2 Double-Shielded, Premium GPIB Model 2502 Dual Photodiode Meter
sl Designed for Keithley’s I-1-V
7009-5 RS-232 Cable .
Tost production test systems, the
S Model 2502 provides two
1754 2-Wire Universal 10 Piece Test 100V bias sources and two
Iead Kit ) I i B
5804 Kelvin (4-Wire) Universal 10 high speed picoammeters in d—. ccceeees - o
Piece a single half-rack enclosure. e e WL N <
: . . e ——————
Test Lead Kit It supplies the voltage bias
5805 Kelvin (4-Wire) Spring-Toaded and current measurement for
LI ) ) ) two photodetectors simultaneously. The Model 2502 is compatible
5806 Kelvin (4-Wire) Oversized . . .
11 with the Model 2500INT Integrating Sphere for optical power mea-
Clip-on Ieads surements.
Triggering and Control
8501-1, 8501-2 Trigger-Link Cables SourceMeter Instrument
2 Z g; 'Di (5;;) g g E50E gngg:lr—ll/a(;rﬂ{ HERpER The Model 2510 powers a laser diode’s ThermoElectric Cooler
- i Expander
Asg:e mbly (TEC), providing precise P-I-D (Proportional, Integral, and
- Derivative) temperature control of the device under test. The
Ta—— Test Development Software Model 2510-AT expands these capabilities with a built-in autotun-

ing algorithm. The autotune feature calculates the best P, I, and D
coefficients for optimal closed-loop temperature control.



Specifications

These condensed specifications provide a valuable overview of the SourceMeter family. For
complete specifications, visit our web site (www.keithley.com) or call us at 1-888-KEITHLEY
(534-8453) to speak with one of our experienced applications engineers or to ask for data

sheets of the models that interest you.

SourceMeter® Family

2400(-C) 2410(-C) 2420(-C) 2425(-C) 2430(-C) 2440(-C) 6430
Volts Ranges 0.2, 2, 20, 200v 0.2, 2, 20, 1000 Vv 0.2, 2, 20, 60V 0.2, 2, 20, 100 V 0.2, 2, 20, 100V 0.2, 2, 20, 40V 0.2, 2, 20, 200
v
Basic V Source Accuracy 0.02% 0.02% 0.02% 0.02% 0.02% 0.02% 0.02%
Basic V Measure Accuracy 0.015% 0.015% 0.015% 0.015% 0.015% 0.015% 0.015%
I Ranges 1, 10, 100 pA 1, 10, 100 pA 10, 100 pA 10, 100 pA 10, 100 pA 10, 100 pA 1, 10, 100 pA
1, 10, 100 mA 1, 10, 100 mA 1, 10, 100 mA 1, 10, 100 mA 1, 10, 100 mA 1, 10, 100 mA 1, 10, 100 nA
1A 1A 13, 3A 1A, 3A 13, 33,107 137, 5A 1, 10, 100 pA
1, 10, 100
mA
Basic I Source Accuracy 0.045% 0.045% 0.045% 0.045% 0.045% 0.045% 0.045%
Basic I Measure Accuracy 0.035% 0.035% 0.035% 0.035% 0.035% 0.035% 0.035%
Ohms Ranges 20, 200 @ 20, 200 @ 2, 20, 200 @ 2, 20, 200 @ 2, 20, 200 @ 2, 20, 200 @ 20, 200 @
2, 20, 200 k@ 2, 20, 200 kQ 2, 20, 200 k@ 2, 20, 200 kQ 2, 20, 200 k@ 2, 20, 200 kQ 2, 20, 200 k@
2, 20, 200 MQ 2, 20, 200 MQ 2, 20 MQ 2, 20 MQ 2, 20 MQ 2, 20 MQ 2, 20, 200 MQ
2, 20, 200 GQ
2, 20 TQ
Basic Ohms
Measure Accuracy 0.06% 0.07% 0.06% 0.06% 0.06% 0.06% 0.06%

Additional Source Specfications

VOLTAGE REGULATION: Line: 0.01% of range. Load: 0.01% of range +
100uv.

NOISE 10Hz-1MHz (p-p): 10mV (50mV typ., Models 2430 and 2440).

OVER VOLTAGE PROTECTION: User selectable values, 5% tolerance.
Factory default = none.

CURRENT LIMIT: Bipolar current limit (campliance) set with single
value. Min. 0.1% of range.

OVERSHOOT: <0.1% typical (full scale step, resistive load, 10mA
range).

CURRENT REGULATION: Line: 0.01% of range. Load: 0.01% of range
(except Model 2440 5A range 0.5% + 100pA).

VOLTAGE LIMIT: Bipolar voltage limit (campliance) set with single
value. Min. 0.1% of range.

OVERSHOOT: <0.1% typical (1mA step, R, = 10kQ, 20V range for
Model 2400, 2410, 2420, 2425, 2430)
2440).

OUTPUT SETTLING TIME: Time required to reach 0.1% of final value

after command is processed. 100us typical. Resistive load. 10pA
to 100mA range.

DC FLOATING VOLTAGE: Output can be floated up to #250V DC (Model
2440 +40vVDC) from chassis ground.

REMOTE SENSE: Up to 1V drop per load lead.

COMPLIANCE ACCURACY: Add 0.3% of range and %0.02% of reading to
base specification.

(10V range for Model

Additional Measure Specification

SOURCE I MODE, MANUAL OHMS: Total uncertainty = I source accuracy +
V measure accuracy (4-wire remote sense).

SOURCE V MODE, MANUAL OHMS: Total uncertainty = V source accuracy
+ I measure accuracy (4-wire remote sense).

6-WIRE OHMS MODE: Available using active ohms guard and guard

sense. Max. Guard Output Current: 50mA (except 1, 3, 5, 10A
and 1000V ranges). Accuracy is load dependent. Refer to White
Paper No. 2033 for calculation formula.

GUARD OUTPUT IMPEDANCE: <0.1Q in ohms mode.

Contact Check Specifications

SPEED: 350us for verification and notification.

CONTACT CHECK: 2Q 15Q 50 Q
No contact check failure <1.00 @ <13.5 Q@ <47.5 Q
Always contact check failure >3.00 Q >16.5 @ >52.5 Q




System Speeds

Measurement!
MAXIMUM RANGE CHANGE RATE: 75/second.
MAXIMUM MEASURE AUTORANGE TIME: 40ms (fixed source).?

Sweep Operation® ReadingRates (rdg./second) for 60Hz (50Hz):

SOURCE-MEASURE
MEASURE SOURCE-MEASURE® PASS/FAIL TEST* 5 SOURCE-MEMORY*
SPEED NPLC/TRIGGER ORIGIN TO MEM. TO GPIB TO MEM. TO GPIB TO MEM. TO GPIB TO MEM. TO GPIB
Fast 0.01 / internal 2081(2030) 1754 1551(1515) 1369 902(900) 981 165(162) 165
IEEE-488.1 Mode 0.01 / external 1239(1200) 1254 1018 (990) 1035 830(830) 886 163(160) 163
Fast 0.01 / internal 2081(2030) 1198(1210) 1551(1515) 1000(900) 902(900) 809(840) 165(162) 164(162)
IEEE-488.2 Mode 0.01 / external 1239(1200) 1079(1050) 1018 (990) 916(835) 830(830) 756(780) 163(160) 162(160)
Medium 0.10 / internal 510 (433) 509 (433) 470 (405) 470(410) 389 (343) 388(343) 133(126) 132(126)
IEEE-488.2 Mode 0.10 / external 438 (380) 438 (380) 409 (360) 409(365) 374(333) 374(333) 131(125) 131(125)
Normal 1.00 / internal 59 (49) 59 (49) 58 (48) 58 (48) 56 (47) 56 (47) 44 (38) 44 (38)
IEEE-488.2 Mode 1.00 / external 57 (48) 57 (48) 57 (48) 57 (47) 56 (47) 56 (47) 44 (38) 44 (38)
Single reading operation reading rates (rdg./second) for 60Hz (50Hz):
MEASURE SOURCE-MEASURE® SOURCE-MEASURE PASS/FAIL TEST*3
SPEED NPLC/TRIGGER ORIGIN TO GPIB TO GPIB TO GPIB
Fast (488.1) 0.01 / internal 537 140 135
Fast (488.2) 0.01 / internal 256(256) 79(83) 79(83)
Medium(488.2) 0.10 / internal 167(166) 72(70) 69(70)
Normal (488.2) 1.00 / internal 49 (42) 34(31) 35(30)
Component for 60Hz (50Hz):* ¢
MEASURE SOURCE SOURCE-MEASURE PASS/FAIL TEST> 7
SPEED NPLC/TRIGGER ORIGIN TO GPIB PASS/FAIL TEST TO GPIB
Fast 0.01 / external 1.04 ms (1.08 ms) 0.5 ms (0.5 ms) 4.82 ms (5.3 ms)
Medium 0.10 / external 2.55 ms (2.9 ms) 0.5 ms (0.5 ms) 6.27 ms (7.1 ms)
Normal 1.00 / external 17.53 ms (20.9 ms) 0.5 ms (0.5 ms) 21.31 ms(25.0 ms)
! Reading rates applicable for voltage or current measurements. Auto zero off, 5 Includes time to re-program source to a new level before making measurement.
autorange off, filter off, display off, trigger delay = 0, and binary reading format. ¢ Time from falling edge of START OF TEST signal to falling edge of END OF TEST
2 purely resistive lead. 1pA and 10pA ranges <65ms. signal.
3 1000 point sweep was characterized with the source on a fixed range. 7 Command processing time of :SOURce:VOLTage|CURRent:TRIGgered <nrf> com-
¢ Pass/Fail test performed using one high limit and one low math limit. mand not included.
Noise RCiCCﬁOHZ selected measured value(s) and time stamp. Lithium battery backup (3 yr+
NPLC NMRR CMRR battery life).
Fast 0.01 - 80 dB PROGRAMMABILITY: IEEE-488 (SCPI-1995.0), RS-232, 5 user-definable power—
Medium 0.1 - 80dB up states plus factory default and *RST.
1
Slow ! 60 dB 100d8 DIGITAL INTERFACE:
1 Except lowest 2 current ranges = 90dB. Interlock: Active low input.
LOAD IMPEDANCE: Stable into 20,000pF typical. Handler Interface: Start of test, end of test, 3 category bits. +5V@ 300mA
COMMON MODE VOLTAGE: 250V DC (40V DC for Model 2440). supply.
COMMON MODE ISOLATION: >10°Q, <1000pF. Digital I/O: 1 trigger input, 4 TTL/Relay Drive outputs (33V @ 500mA, diode
clamped) .
OVERRANGE: 105% of range, source and measure. POWER SUPPLY: 100V to 240V rms, 50—60Hz (automatically detected at
MAX. VOLTAGE DROP BETWEEN INPUT/OUTPUT AND SENSE TERMINALS: 5V. power up). Model 2400: 190VA. Model 2410: 210VA. Model 2420: 220VA. Model
MAX. SENSE LEAD RESISTANCE: 1MQ for rated accuracy. 2425,2430: 250VA. Model 2440: 240VA.
SENSE INPUT IMPEDANCE: >101°Q. COOLING: (Model 2410, 2420, 2425, 2430, 2440): Forced air, variable speed.
GUARD OFFSET VOLTAGE: <3001V, typical. WARRANTY: 1 year.
SOURCE OUTPUT MODES: EMC: Conforms to European Union Directive 89/336/EEC, EN 61326-1.
Pulse (Model 2430 only) SAFETY: Conforms to European Union Directive 73/23/EEC, EN61010-1.
Fixed DC level .
Memory List (mixed function) WARM-UP: 1 hour to rated accuracies.
Stair (linear and log) DIMENSIONS: 89mm high x 213mm wide x 370mm deep (3!'z In x 8% in x
SOURCE MEMORY LIST: 100 points max. 14%rs in). Bench Configuration (with handle & feet):104mm high x 238mm wide x
MEMORY BUFFER: 5,000 readings @ 5 digits (two 2,500 point buffers). Includes 370mm deep (4'¢ 1 x 9% inx 14%r ).




Informative reference materials

Visit our web site, www.keithley.com, to access our
reference library, including:

Switching Handbook

This valuable publication describes relay
characteristics, switching specifications,
selection criteria, system integration hints,
and guidelines for optimizing your test sys-
tem.

Low Level Measurements

This informative handbook describes
theoretical and practical considerations
involved in the measurement of low DC
currents, high resistances, and low

DC voltages.

Application Notes

These helpful notes include practical, real-world answers to many
application questions related to SourceMeter instruments.

Service you can depend on

When you need help, contact us at www.keithley.com or call us at
1-888-KEITHLEY (534-8453). Whatever your application, Keithley’s appli-
cation engineers are ready to help you meet its challenges, before and
after the sale. You can rely on us to suggest the most effective system con-
figurations and to provide prompt, reliable applications support once your
system is set up.

The next time you're faced with a challenging application, give us a call.
We'll offer you a cost-effective solution that will help you improve your
product quality, throughput, and yield.

Keithley’'s commitment to the electronics
manufacturing industry

Keithley has more than 50 years of experience in applying our world lead-
ership in low-level measurements to produce solutions

for your industry’s needs. Backed by R&D, customer feedback,
partnerships, and strategic alliances, the result has been accurate

and reliable DMMs, Source-Measure Units, switching systems, I/V charac-
terization systems, and much, much more. The Series 2400 SourceMeter
family continues this tradition, along with our heritage of Quality, Service,
Innovation, and Integrity (QSI).
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