
The Keysight EC SmartCart and nosec-

one as separate units. 

The assembled Keysight EC SmartCart 

and nosecone. 

Features and Beneits 
 – Performs highly localized 

electrochemistry via a 

nanoelectrode combined  

with an AFM probe

 – Integrates scanning 

electrochemical microscopy 

(SECM) and AFM technologies  

to deliver superior performance 

and ease of use

 – Allows SECM on conductive  

and insulating samples

 – Customized SECM nosecone 

designed exclusively for Keysight 

atomic force microscopes

 – Convenient, preconigured EC 
SmartCart probes reduce setup time 

 – Built-in potentiostat and  

full-featured software greatly 

enhance experimental lexibility

Applications 

 – Investigation of homogeneous 

and heterogeneous electron  

transfer reactions

 – Imaging of biologically active 

processes

 – Surface modiication
 – Analysis of thin ilms  

(e.g., pinhole detection, 

conformality)

 – Screening of catalytic 

material (e.g., fuel cell 

catalysts)

 – Study of corrosion processes 

Overview 

The AFM combined with SECM mode is a 

seamlessly integrated technology package 

that enables scientists to perform scan-

ning electrochemical microscopy (SECM) 

on conductive and insulating samples with 

a state-of-the-art atomic force micro-

scope from Keysight Technologies. This 

new Keysight mode of AFM operation has 

been designed to provide ultimate perfor-

mance as well as supreme ease of use.

SECM can now be performed quickly and 

reliably with nanoscale resolution. This 

technological advance, the latest of many 

innovations in AFM-related electrochem-

istry made by Keysight over the years, will 

be very useful for myriad applications, in-

cluding the investigation of homogeneous 

and heterogeneous electron transfer reac-

tions, the imaging of biologically active 

processes, surface modiication, analysis 
of thin ilms, screening of catalytic mate-

rial, and corrosion process studies.

Unique Technology   

At the technological core of Keysight’s new 

SECM mode is the novel EC SmartCart, an 

easy-to-handle cartridge that combines a 

nanoelectrode with a pre-mounted AFM 

tip. EC SmartCart probes come pre-

tested and ready-to-scan for AFM-SECM 

applications. A special nosecone for the 

scanner accepts the cartridge. Hours of 

setup time are eliminated, so data can be 

collected immediately.

Keysight’s EC SmartCart probes enable 

high resolution topographical imaging 

while simultaneously mapping electro-

chemical information via the AFM probe-

integrated electrode; they uniquely provide 

researchers with inherently synchronized 

structure activity information. Produced 

via well understood microfabrication 

techniques, the bi-functional probes 

ensure a constant and controlled distance 

between the tip-integrated electrode and 

the sample surface signiicantly improving 
performance.
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Top: Combined AFM-SECM, based on AFM tip-integrated electrodes. Bottom: Simultaneously recorded 

images showing the topography (left) of the Keysight logo (middle) deposited from platinum/carbon com-

posite by an ion beam-induced deposition (middle) and the electrochemical image recorded in feedback-

mode SECM (right).
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Unique Capabilities  

Not only does Keysight SECM mode de-

liver inherently synchronized structure–

activity information at the nanoscale, it 

offers industry-leading in situ research 

capabilities including closed loop and 

STM scanners. A state-of-the-art 

environmental chamber and a special 

closed luid cell sample plate designed 
speciically for EC applications. As well 
as a new dual-chamber glove  

box that allows the smaller inter box 

with the AFM to be placed inside the 

Pico IC isolation chamber for uncom-

promising results.

Keysight’s SECM mode also utilizes 

a built-in potentiostat that affords 

researchers a series of different sensi-

tivity settings covering four orders of 

magnitude of currents from pA up to 

mA.* Full-featured Keysight PicoView 

software further extends experimental 

lexibility and control. It brings a whole 
new range of EC capabilities to SECM 

including customized pulse voltamme-

try. Whether you work in an academic or 

an industrial setting, Keysight Technolo-

gies’ new SECM mode can extend the 

vision of your electrochemistry research 

at the nanoscale.

* Full sensitivity on the Keysight 7500 AFM system. 
Range varies on the 5000 series microscopes.

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 55 11 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
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Australia 1 800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1 800 112 929
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Korea 080 769 0800
Malaysia 1 800 888 848
Singapore 1 800 375 8100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100
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Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1 809 343051
Italy 800 599100
Luxembourg +32 800 58580
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Russia 8800 5009286
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