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2606B Front Panel

2606B System SourceMeter® SMU Instrument
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23°C +£5°C, <70 percent relative humidity

. After a two-hour warm-up period

. Speed normal (1 NPLC)

. A/D autozero enabled

. Remote sense operation or properly zeroed local operation

o U~ W N

. Calibration period: One year

DC Power Specifications

Voltage Current
] 20.2 W maximum 20.2 W maximum
Maximum output power | 5 5\ 4t 1.9 A 2202V at -1.0 A 1.01 Aat20V, -1.01 Aat-20V
and source limits .2
6.06 Vat3.0A, -6.06 Vat-3.0A 3.03Aat6V,-3.03Aat-6V
+3 A —
+1 A —
0A
Il DC & Pulse
1A
SATY T i T T
20V -8V oV +6V +20V
Voltage Accuracy Specifications 34
Source Measure
Programming Accuracy Typical Noise (peak to peak) Display Accuracy
Range Resolution *(% reading + volts) 0.1 Hz to 10 Hz Resolution *(% reading + volts)
100 mV 5V 0.02% + 250 pVv 20 v 100 nV 0.015% + 150 pVv

1V 50 pv 0.02% + 400 pv 50 pv 1 v 0.015% + 200 pv
6V 50 v 0.02% + 1.8 mV 100 pv 1 v 0.015% + 1 mV
20V 500 pv 0.02% + 12 mV 500 pv 10 pv 0.015% + 8 mV

Notes

1. For additional power derating information for various load and temperature conditions, refer to “Operating Boundaries” in the Series 2606B Reference Manual.

2. The System SourceMeter® will allow quadrant Il and quadrant IV operation, however, it is intended for low power or short transient behavior. Operation in quadrant Il and quadrant IV could
result in an overtemperature error.

3. For temperatures 0°C to 18°C and 28°C to 50°C, accuracy is degraded by +(0.15 x accuracy specification)/°C.

4, Add 50 pV to source accuracy specifications per volt of Hl lead drop.

NUE:COM
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2606B System SourceMeter® SMU Instrument

Current Accuracy Specifications 3

Source Measure
Programming Accuracy Typical Noise (peak to peak) Display Accuracy ®
Range Resolution +(% reading + amperes) 0.1 Hzto 10 Hz Resolution | = (% reading + amperes)
100 nA 2 pA 0.06% + 100 pA 5 pA 100 fA 0.05% + 100 pA
1 pA 20 pA 0.03% + 800 pA 25 pA 1pA 0.025% + 500 pA
10 pA 200 pA 0.03% + 5 nA 60 pA 10 pA 0.025% + 1.5 nA
100 pA 2nA 0.03% + 60 nA 3nA 100 pA 0.02% + 25 nA
1 mA 20 nA 0.03% + 300 nA 6 nA 1nA 0.02% + 200 nA
10 mA 200 nA 0.03% + 6 pA 250 nA 10 nA 0.02% + 2.5 pA
100 mA 2 uA 0.03% + 30 pA 600 nA 100 nA 0.02% + 20 pA
1A 20 pA 0.05% + 1.8 mA 70 YA 1pA 0.03% + 1.5 mA
3A 20 pA 0.06% + 4 mA 150 pA 1 pA 0.05% + 3.5 mA

Supplemental Characteristics

The following specifications are supplemental characteristics that provide additional information about
instrument functions and performance. These characteristics are nonwarranted specifications; they
describe the typical performance of the 2606B.

Additional Source Characteristics
Noise 10 Hz to 20 MHz < 20 mV peak-peak, < 3 mV RMS, 6 V range

Minimum Programmable Pulse Width¢7
100 ps

Note: Minimum pulse width for settled source at a given I/V output and load can be longer than 100 ms.

Source settling time
Source value Load (% of range) Minimum pulse width
6V 2Q 0.2% 150 ps
3A 2Q 0.2% 150 ps

Notes

3. For temperatures 0°C to 18°C and 28°C to 50°C, accuracy is degraded by +(0.15 x accuracy specification)/°C.
5. Derate accuracy specification for NPLC setting <1 by increasing the error term. Add appropriate typical percent of reading term for resistive loads using the table below.

NPLC Setting 200 mV Range | 2V-200V Ranges | 100 nA Range 1 pA-100 mA Ranges | 1 A-1.5 A Ranges
0.1 0.01% 0.01% 0.01% 0.01% 0.01%
0.01 0.08% 0.07% 0.1% 0.05% 0.05%
0.001 0.8% 0.6% 1% 0.5% 11%

6. Times measured from the start of pulse to the start off-time; see figure below.

Pulse Level

90%

Start ton Start toff

Bias Level $10% 10%

<«—— ton ——> toff

7. With source settling set to SETTLE_SMOOTH_100NA

[* ]
NUE.COM
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Pulse Width Programming Resolution

1 s

Pulse Width Programming Accuracy

Pulse Width Jitter
Transient Response Time

Overshoot

Range Change Overshoot

Guard Offset Voltage

Remote Sense Operating Range 8

Voltage Output Headroom

Overtemperature Protection

Limit/Compliance

+5 s
2 us
<70 ps for the output to recover to within 0.1% for a 10% to 90% step change in load.

Voltage: <+0.1% of range + 10 mV. Step size = 10% to 90% of range, resistive load, maximum current
limit/compliance

Current: <+0.1% of range. Step size = 10% to 90% of range, resistive load. See Current Source Output
Settling Time for additional test conditions.

Voltage: <300 mV + 0.1% of larger range. Overshoot into a 100 k€2 load, 20 MHz bandwidth.
Current”: <300 mV/R oup + 5% of larger range

<4 mV, current <10 mA

Maximum voltage between Hl and SENSE HI = 3 V
Maximum voltage between LO and SENSE LO =3V

20 V Range: Maximum output voltage = 22 V — (total voltage drop across source leads). Maximum 1 €
source lead.

6 V Range: Maximum output voltage = 8 V — (total voltage drop across source leads). Maximum 1 €
source lead.

Internally sensed temperature overload puts the instrument in standby mode

Bipolar limit (compliance) set with a single value.
Voltage: Minimum value is 10 mV; accuracy is the same as voltage source.
Current: Minimum value is 10 nA; accuracy is the same as current source

Voltage Source Output Settling Time

Time required to reach within 0.1% of final value after source level command is processed on a fixed range.

Voltage Range Settling Time
100 mV <50 ps
1V <50 s
0V <110 s
20 Ve <150 ps

Current Source Output Settling Time

Time required to reach within 0.1% of final value after source level command is processed on a fixed range.
Values below for lor x Rippp =1V

Current Range Settling Time
3A <80 ps (Current < 2.5 A, R gpp > 2 )
1 Ato 10 mA <80 ps (Rppp > 6 €2)

1mA <100 ps

100 pA < 150 s

10 pA <500 ps
1 pA <2ms

100 nA <20ms

Notes

7. With source settling set to SETTLE_SMOOTH_100NA
8. Add 50 pV to source accuracy specifications per volt of HI lead drop.

9. Add 150 ps when measuring on the 1 A range.

6 TEK.COM
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2606B System SourceMeter® SMU Instrument

Additional Measurement Characteristics

Current Measure Settling Time®  Time required to reach within 0.1% of final value after source level command is processed on a fixed range.

Values below for Vout =1V

Current Range
1mA

Settling Time
< 100 ps

Input Impedance > 10 GQ

Additional Characteristics

Maximum load impedance

Common Mode Voltage

Common Mode Isolation

Sense High Input Impedance

Maximum Sense Lead Resistance

Overrange

Normal mode 10 nF. High capacitance mode 50 pF.

250 VDC

>1 GL2, < 4500 pF

>10 GQ

1 k€2 for rated accuracy

101% of source range. 102% of measure range.

Measurement Speed Characteristics 1 12

Maximum Sweep Operations Rates (operations per second) for 60 Hz (50 Hz)

Source Source Source Source
Measure to Measure to Measure to Measure to Measure to Measure to
A/D Converter Trigger Memory (using USB (using Memory (using USB (using Memory (using USB (using
Speed (NPLC) Origin user scripts) user scripts) user scripts) user scripts) sweep API) sweep API)
0.001 Internal 20000 (20000) 9800 (9800) 7000 (7000) 6200 (6200) 12000 (12000) 5900 (5900)
0.001 Digital I/0O 8100 (8100) 7100 (7100) 5500 (5500) 5100 (5100) 11200 (11200) 5700 (5700)
0.01 Internal 4900 (4000) 3900 (3400) 3400 (3000) 3200 (2900) 4200 (3700) 4000 (3500)
0.01 Digital I/0 3500 (3100) 3400 (3000) 3000 (2700) 2900 (2600) 4150 (3650) 3800 (3400)
0.1 Internal 580 (480) 560 (470) 550 (465) 550 (460) 560 (470) 545 (460)
0.1 Digital I/0 550 (460) 550 (460) 540 (450) 540 (450) 560 (470) 545 (460)
1.0 Internal 59 (49) 59 (49) 59 (49) 59 (49) 9 (49) 59 (49)
1.0 Digital I/0 59 (49) 59 (49) 59 (49) 59 (49) 9 (49) 59 (49)
Notes

10. Compliance equal to 100 mA.
11. Tests performed using the following equipment: Computer hardware — Intel® Core™ i7 at 2.90 GHz, 8 GB RAM; software — Microsoft® Windows® 10 Enterprise 64-bit, Microsoft®

Visual Studio® 2010, VISA™ version 5.8.

12. Exclude current measurement ranges less than 1 mA.

NUE:COM
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Maximum Single Measurement Rates (operations per second) for 60 Hz (50 Hz)

A/D Converter Speed Source Measure
(NPLC) Trigger Origin Measure to USB Source Measure to USB Pass/Fail to USB
0.001 Internal 1900 (1800) 1400 (1400) 1400 (1400)
0.01 Internal 1450 (1400) 1200 (1200) 1100 (1100)
041 Internal 450 (390) 425 (370) 425 (375)
1.0 Internal 58 (48) 57 (48) 57 (48)

Maximum Measurement Range Change Rate
>7000 per second for >10 yA. When changing to or from a range 21 A, maximum rate is >2200/second.

Maximum Source Range Change Rate
>400 per second >10 pA. When changing to or from a range >1 A, maximum rate is >190/second.

Maximum Source Function Change Rate
>1000 per second

Command Processing Time <1 ms. Maximum time required for the output to begin to change after receiving the

smua.source.levelv Or smua.source.leveli command.

Triggering and Synchronization Characteristics

Triggering

Trigger In to Trigger Out 0.5 pus
Trigger In to Source Change '3 10 ps
Trigger Timer Accuracy +2 s

Source Change After LXI Trigger 280 ps

Synchronization

Multi-node Synchronized Source Change 2
<0.5ps

Single-node Synchronized Source Change '®
<0.5ps

Notes
13. Fixed source range with no polarity change

[
NUB/COM
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2606B System SourceMeter® SMU Instrument

Supplemental Information

Programming

Minimum User Memory Available

Test Script Builder

Software Interface

Reading Buffers

Embedded Test Script Processor (TSP®) scripting engine is accessible from any host interface:
Responds to individual instrument control commands

Responds to high-speed test scripts comprised of remote commands and test script language (TSL)
statements (for example, branching, looping, and math)

Able to execute high-speed test scripts stored in memory without host intervention
16 MB (approximately 250,000 lines of TSP code)

Integrated development environment for building, running, and managing TSP scripts; includes an
instrument console for interactive communication with any TSP-enabled instrument. For information on
requirements, refer to the Test Script Builder documentation, available at tek.com/keithley.

Read/write with Microsoft® Visual Basic®, Visual C/C++®, Visual C#®, LabVIEW™, CEC TestPoint™
Data Acquisition Software Package, NI LabWindows™/CVI, and so on.

Nonvolatile memory uses dedicated storage areas reserved for measurement data. Reading buffers are
arrays of measurement elements. Each element can store the following items:

Measurement

Source setting (at the time the measurement was taken)
Measurement status

Range information

Timestamp

Reading buffers can be filled using the front-panel STORE key, and retrieved using the RECALL key or
host interface.

Buffer Size, With Timestamp and Source Setting

>60,000 samples

Buffer Size, Without Timestamp and Source Setting

System Expansion

>140,000 samples

The TSP-Link expansion interface allows TSP-enabled instruments to trigger and communicate with each
other. See the figure below.

= Node 1 Node 2
. B rr 28 o . 1 26068 SYSTEM SourceMeter® ] “Blomrld® o 4 ad
- CHl () +) 0000000000 o, ) (=) +)
‘ s o SHE g oran
- )+ [l g ¢ e - ) - [ [ o
- SoTALio 0000000000 L DL
7 R oureur s ® s 2606B SYSTEM SourceMeter © ] RSP . La
e 68 o 3 @ SCSRSSEEE ol Tt e & o]am
. L Trnk® C SHH un TSPUn®
e P 3k haie
] - — o [l g o — o [ | o
o = J 0000000000 L T e
= Node n-1 Node n

1
<Host PC)
The 2606B has four TSP-Link connectors (two on each module) to make it easier to connect instruments

in a sequence.

Once source-measure instruments are interconnected through the TSP-Link expansion interface, a
computer can access all of the resources of each source measure instrument through the host interface of
any System SourceMeter.

A maximum of 32 TSP-Link nodes can be interconnected. Each source-measure module uses one TSP
Link node.

"]
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Timing
Timer
Timestamp

Resolution

Timestamp Accuracy

Free-running 47-bit counter with 1 MHz clock input. Reset each time instrument power is turned on. If the
instrument is not turned off, the timer is automatically reset to zero (0) every four years.

TIMER value is automatically saved when each measurement is triggered
1us
+100 ppm

General Specifications

Ethernet
LXI compliance

Expansion interface

USB Control
USB File System
Power Supply
Cooling
Warranty

EMC

Safety

Environment

Dimensions

Weight

10 TEK.COM

RJ-45 connector, LXI version 1.4 Core 2011, 10/100BaseT, Auto-MDIX
LXI version 1.4 Core 2011

The TSP-Link® expansion interface allows TSP-enabled instruments to trigger and communicate with
each other.

Cable Type: Category 5e or higher LAN crossover cable.

9.84 ft (3 m) maximum between each TSP-enabled instrument.

USB 2.0 Device: USB-TMC488 protocol

USB 2.0 Host: Mass storage class device

100 VAC to 240 VAC, 50 Hz or 60 Hz (auto sensing), 425 VA maximum
Forced air; front and side intakes and rear exhaust

1 year

Conforms to European Union EMC Directive

NRTL Listed to UL61010-1, and CSA C22.2 No 61010-1. Conforms with European Union Low Voltage
Directive.

For indoor use only

Altitude: Maximum 6562 ft (2000 m) above sea level

Operating: 0°C to 50°C, 70% relative humidity up to 35°C. Derate 3% relative humidity/°C, 35°C to 50°C
Storage: -25°C to 65°C

Rack Mount: 1.7 in. high x 19 in. wide x 26.8 in. deep (44 mm x 483 mm x 680 mm)

13.6 kg (301b.)

NUE:COM
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2606B System SourceMeter® SMU Instrument

Digital 1/0 Interface

Solid State
+5V Pins Fuse
(on DIGITAL /O «————6\_0—¢ L 4 +5 VDO
connector)
5.1 kQ
Digital /0 Pin 1000 ﬁfni\?v;)é
(on DIGITAL I/O AN
connector) Written by
firmware
GND Pin
(on DIGITAL I/0 7Y

connector)
Rear Panel /L

Connector: 25-pin female D

Input/Output Pins: 14 open drain I/O bits

Absolute Maximum Input Voltage: 5.25 V

Absolute Minimum Input Voltage: -0.25 V

Maximum Logic Low Input Voltage: 0.7 V, +850 pA max

Minimum Logic High Input Voltage: 2.1 V, +570 pA

Maximum Source Current (flowing out of digital I/0 bit): +960 pA
Maximum Sink Current at Maximum Logic Low Voltage (0.7 V): -5.0 mA
Absolute Maximum Sink Current (flowing into digital 1/0 pin): =11 mA
5V Power Supply Pin: Limited to 250 mA, solid-state fuse protected

Output Enable: Active high input pulled down internally to ground with a 10 k€2 resistor; when the output
enable input function has been activated, each SourceMeter channel will not turn on unless the output
enable pin is driven to >2.1 V (nominal current = 2.1 V/ 10 k€2 = 210 pA).

Ordering Information

2606B Four-channel System SourceMeter SMU Instrument

Supplied Accessories

Operators and Programming Manuals

CA-180-16 LAN crossover cable, 0.41 m (16 in.) (2 included)

174710700 Shielded CAT5 Crossover Cable for TSP-Link and direct Ethernet connection, 1.5 m (5 ft.)
CA-568 Green and yellow ground cable, 3 m (120 in.)

2600-KIT Eight-pin custom cable connector, cable housing, and strain relief (4 included)
7709-308A 25-pin D-shell connector kit (for Digital 1/0 port) (2 included)

4299-13 1U Fixed Rack Mount Kit (Minimum 0.686m (27 inches) rail depth required)

Power Line Cord Country Dependent

Test Script Builder Software (Available download from www.tek.com)

LabVIEW Driver (Available download from www.tek.com)

User’s Manual (Available download from www.tek.com)

NUE:COM
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Available Accessories

Cables and Connectors
2600-BAN

2600-KIT

2600-FIX-TRIAX

2600-TRIAX

7078-TRX-*

7078-TRX-GND
7709-308A
8606

Banana Test Leads/Adapter Cable.

Extra screw terminal connector, strain relief, and cover
Phoenix-to-Triax Adapter for 2 wire sensing
Phoenix-to-Triax Adapter for 4 wire sensing

3-Slot, Low Noise Triax Cable, 0.3 m—6.1 m. For use with 2600-TRIAX Adapter
*=1,8, 5,10, 12, 20 (for 0.3 m, 0.9 m, 1.5 m, 3.0 m, 3.5 m, 6.0 m respectively)

3-Slot Male Triax to BNC adapter (uard removed)
Digital I/0 Connector (model specific)

High Performance Modular Probe Kit. For use with 2600B-BAN

Digital I/0, Trigger Link, and TSP-Link

2600-TLINK
CA-126-1A
174710700

Available Services

Digital I/O to TLINK Adapter Cable, 1 m
Digital I/0 and Trigger Cable, 1.5 m
Shielded CAT5 Crossover Cable for TSP-Link and direct Ethernet connection, 1.5 m (5 ft.)

Extended Warranties
2606B-EW

2606B-3Y-EW

2606B-5Y-EW

1 Year Factory Warranty extended to 2 years
1 Year Factory Warranty extended to 3 years

1 Year Factory Warranty extended to 5 years

Calibration Contracts
C/2606B-3Y-STD
C/2606B-5Y-STD
C/2606B-3Y-DATA
C/2606B-5Y-DATA
C/2606B-3Y-17025
C/2606B-5Y-17025

3 Callibrations within 3 years

5 Calibrations within 5 years

3 Calibrations within 3 years and includes calibration data before and after adjustment
5 Calibrations within 5 years and includes calibration data before and after adjustment
31S0-17025 accredited calibrations within 3 years

51S0-17025 accredited calibrations within 5 years

Warranty Information

Warranty Summary

Hardware Warranty

Software Warranty
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This section summarizes the warranties of the Series 2606B. For complete warranty information, refer to
the Series 2606B Reference Manual. Any portion of the product that is not manufactured by Keithley is not
covered by this warranty and Keithley will have no duty to enforce any other manufacturer’s warranties.

Keithley Instruments, Inc. warrants the Keithley manufactured portion of the hardware for a period of one
year from defects in materials or workmanship; provided that such defect has not been caused by use of
the Keithley hardware which is not in accordance with the hardware instructions. The warranty does not
apply upon any modification of Keithley hardware made by the customer or operation of the hardware
outside the environmental specifications.

Keithley warrants for the Keithley produced portion of the software or firmware will conform in all material
respects with the published specifications for a period of ninety (90) days; provided the software is used on
the product for which it is intended in accordance with the software instructions. Keithley does not warrant
that operation of the software will be uninterrupted or error-free, or that the software will be adequate for
the customer’s intended application. The warranty does not apply upon any modification of the software
made by the customer.
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Contact Information

Australia* 1 800 709 465

Austria 00800 2255 4835

Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777
Belgium* 00800 2255 4835

Brazil +55 (11) 3759 7627

Canada 1 800 833 9200

Central East Europe/Baltics +41 52 675 3777
Central Europe/Greece +41 52 675 3777
Denmark +45 80 88 1401

Finland +41 52 675 3777

France* 00800 2255 4835

Germany* 00800 2255 4835

Hong Kong 400 820 5835

India 000 800 650 1835

Indonesia 007 803 601 5249

Italy 00800 2255 4835

Japan 81 (3) 6714 3086

Luxembourg +41 52 675 3777

Malaysia 1 800 22 55835

Mexico, Central/South America and Caribbean 52 (55) 56 04 50 90
Middle East, Asia, and North Africa +41 52 675 3777
The Netherlands* 00800 2255 4835

New Zealand 0800 800 238

Norway 800 16098

People’s Republic of China 400 820 5835
Philippines 1 800 1601 0077

Poland +41 52 675 3777

Portugal 80 08 12370

Republic of Korea +82 2 6917 5000
Russia/CIS +7 (495) 6647564

Singapore 800 6011 473

South Africa +41 52 675 3777

Spain* 00800 2255 4835

Sweden* 00800 2255 4835

Switzerland* 00800 2255 4835

Taiwan 886 (2) 2656 6688

Thailand 1 800 011 931

United Kingdom/Ireland* 00800 2255 4835
USA 1 800 833 9200

Vietham 12060128

* European toll-free number.
If not accessible, call: +41 52 675 3777
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