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Pick the best instrument for your precision measurement application

The push for “Green” energy has created the need for continuous innovation to reduce device power consumption. In addition, the
voltages used to bias devices and equipment continue to decrease, which requires measurement instruments to have ever greater
levels of precision. Since selecting the right instrument to measure these types of sensitive devices can be very difficult, this
document provides guidance to help you choose the correct solution for your application.

Source measure units (SMUs) B2901A/B2902A/B2911A/B2912A

What is an SMU?

- An SMU is an instrument that combines the capabilities of a
current source, a voltage source, a current meter and a voltage
meter along with the capability to switch easily between these
various functions.

Key applications

- Accurate current-voltage (I-V) measurement for

- Semiconductor device evaluation (transistors, FETs, diodes,
etc)
Optical device evaluation (Laser diodes, photo diodes, etc.)
Solar cell characterization
- Nanotechnology device testing
General component test

Power sources
B2961A/B2962A

What is a low-noise power supply/source?
- Alow noise power source is a revolutionary power supply with
6.5 digit, 100 nV, 10 fA . and 10 uVrms performance.
It can also output arbitrary waveforms in both voltage and current
atupto210Vand 3ADC.
Key applications
- Precision low-noise voltage and current source for

— AD/DA converter characterization

- VCOs, VCXOs, PLLs, mixer evaluation

— Sensor device testing

— Measuring low-resistance, super conductive devices in
conjunction with a nano-voltmeter

- Biasing other instruments (such as network analyzers)



Comparison table by model and key options
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In general, applications requiring both sourcing and measurement capabilities should use SMUs, while applications requiring very

accurate output (sourcing) capabilities should use the power supply-source.

Model number

Product category
Number of channels
Outputrange  Max. voltage
Max. current (DC)
Max. power
Output resolution

Output
capability

DC, pulse, sweep

Arbitrary wave form
generation

Noise 0.1Hzto 10 Hz
10 Hz to 20 MHz
Digit
Voltage
Current (*)
Auto ranging
Programmable output resistance
Max. capacitive load
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Figure 1. B2900A series of SMU
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B2901A/02A

B2911A/12A

Source measure unit

lor2
210V
3.03A
31.8W
5.5 digit
Yes

6.5 digit

No (List sweep)

10 pvpp
3 mVrms
6.5 digit
100 nvV
100 fA
Yes
No

0.01 puF (normal
50 KF (high cap.

10 fA

mode)
mode)

B2961A/62A

210V
3.03A
31.8W

3 mVrms

1pA

Yes

0.01 pF (normal)
50 pF (high cap.)

* for low current sourcing and measurement typically less than T nA, recommend to use N1294A-001 or 002 triaxial adapter.

B2961A/62A
with Option LN1
(N1294A-021)

Power source
lor2
42V
105 mA
44 W
6.5 digit
Yes
Yes

5 pVpp
10 pVrms
4.5 digit
10pv
100 pA
No (Fixed range)
No
50 puF

B2961A/62A
with Option LN2
(N1294A-022)

210V
3.03A
31.8W

350 puVrms

100 pA

No
1 mF

Figure 2. B2961A/62A power source
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What is an SMU?

An SMU has both precision source and measurement blocks, allowing it to force voltage or current and measure both current
and voltage simultaneously. A typical SMU measurement application is shown below. In this example the SMU sweeps the
voltage across a diode and measures the current through the diode.
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source/sink with sweep, meter with high speed
pulse and AWG capabilities. digitizing capability.
Voltage/current limit
capability is also available.

Figure 3. SMU block diagram
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Figure 4. Typical |-V curve of diode (measured by SMU)
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B2900A series related accessories

Model Description Note
N1294A B2900A series precision source/measure unit accessories
N1294A-001 Banana-triax adapter for 2-wire (non Kelvin) connection Recommend typ. < 1 nA
N1294A-002 Banana-triax adapter for 4-wire (Kelvin) connection Recommend typ. < 1 nA
N1294A-011 1.5 m, interlock cable for 16442A/B test fixture

(GPIO Dsub25 to 6-pin mini plug)
N1294A-012 3 m, interlock cable for 16442A/B test fixture

(GPIO Dsub25 to 6-pin mini plug)
N1294A-021 Ultra low noise filter (42 V/105 mA, 50 Ohm) for B2961/62A Only for B2961/62A
N1294A-022 Low noise filter (210 V/3 A) for B2961/62A Only for B2961/62A
N1294A-031 GPIO-BNC trigger adapter
N1295A Device/component test fixture with 4 triax connectors for

Keysight B2900A series <42V,1ADC

B2900A series related cables

Model Description Note

16494A Triaxial cable

16494A-001 Triaxial cable (1.5 m) <1ADC

16494A-002 Triaxial cable (3 m) <TADC

16494A-003 Triaxial cable (80 cm) <1TADC

16493L GND cable

16493L-001 Ground unit cable for B1500/E5260/E5270/41501 (Triaxial, 1.5 m) <3ADC

16493L-002 Ground unit cable for B1500/E5260/E5270/41501 (Triaxial, 3 m) <3ADC

16493B Coaxial cable

16493B-001 Coaxial cable (1.5 m) Used with N1294A-021

16493B-002 Coaxial cable (3.0 m) Used with N1294A-021
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Pictures for key accessories

Figure 5a. N1294A-001 banana-triaxial Figure 5b. N1294A-002 banana-triaxial
adapter (2-wire) adapter (4-wire)

Figure 6a. N1294A-021 ultra-low noise filter Figure 6b. N1294A-022 low noise filter (210
(42 V/105 mA) V/3 A)

Figure 7. N1295A device component test
fixture (42 V/1 A)
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Evolving Since 1939

Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.

myKeysight

KEYSIGHT SERVICES
Accelerate Technology Adoption.

Lower costs.

ASSURANCE PLANS

myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

http://www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.

Keysight Services

www.keysight.com/find/service

Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality
and lower costs.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans

Up to ten years of protection and no budgetary surprises to ensure
your instruments are operating to specification, so you can rely on
accurate measurements.

Keysight Channel Partners
www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and
product breadth, combined with channel partner convenience.

www.keysight.com/find/b2900a

KEYSIGHT

TECHNOLOGIES

For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas
Canada (877) 894 4414
Brazil 5511 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific
Australia 1800 629 485
China 800 8100189
Hong Kong 800 938 693
India 180011 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 18003758100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100
Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
[taly 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)
United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-9-7-17)
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www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2015
Quality Management System
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