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18 Years of SPM Innovation

About RHK	
Since 1987, RHK Technology  has designed, manufactured and marketed high performance SPM products. Our continuous 
improvements to meet the demanding requirements of the research community has earned us a reputation for providing 
quality high performance products.  
 

RHK’s UHV Product Line: Modularity and High Performance “Beetle™” Design

Modular UHV Products 
Based on over a decade of design experience, our 
UHV line offers unparalleled flexibility and modularity.   
 
Our scan heads, sample flanges, temperature options, 
and chambers are designed with modularity in mind.  
This means you can easily upgrade your system, add 
functionality, or integrate your SPM with existing or new 
surface analysis instrumentation. 

UHV 300 Series
External air leg vibration isolation
   1.  UHV 300 STM
   2.  UHV 350 Beam Deflection AFM/STM

UHV 700 Series
Internal spring suspension vibration  
isolation with eddy current dampening
   1.  UHV 700 STM
   2.  UHV 750 Beam Deflection AFM/STM

UHV 3000 Series 
Complete Turn-key UHV SPM Systems
   1.  UHV 3000/7000 STM 
   2.  UHV 3500/7500 Beam Deflection 
        AFM/STM

Combination Surface Analysis Systems
   1. RHK SPM System
   2. SPECS AES, XPS, UPS, LEED
   3. Sample Preparation, Deposition, MBE

The Beetle™ 
RHK scan heads provide researchers with the ideal SPM 
scanner design for research.  Low noise and high 

resolution are key benefits to every RHK SPM. 
Each scan head is based on the “Johnny Walker” Beetle™ 
design, the most mechanically and thermally stable of the 
many SPM designs.    

Inherent Mechanical Stability	
The compact geometry results in a small mechanical loop 

First order drift compensation is 
accomplished through the symmetric design 
of the Beetle scanner.
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Optical access to the 
tip and sample

Piezo legs for 
approach and high 
resolution positioning

Small 
mechanical loop



Complete UHV SPM Systems	
For researchers who would prefer to 
purchase a complete system instead 
of building one, RHK provides modular 
UHV SPM systems. The UHV 3000 and 
7000 series system packages provide a 
complete turn-key solution with a wide 
range of options and custom configuration 
choices. Both base systems include 
a heavy welded steel frame, pumping 
system, gauges, bakeout system and all 
controls mounted in a 19” electronics rack. 
All OEM components are from reliable top 
quality suppliers and oil free rough pump 
packages are standard.

The 3000 package includes three external 
air legs with auto leveling, available as an 
option on the 7000. 

The vacuum console is available in two 
standard sizes; A two chamber and a three 
chamber configuration. Our unique parallel 
rail mounting design provides the user with 
a flexible frame structure which is easy to 
add to in the future. This also 
provides us with an excellent basis for 
custom configurations as engineering 
costs can be minimized while maintaining 
a wide range of design flexibility and 
operator ease of use. All systems are 
designed with easy access to all major 
components for operation 
and serviceability.

System shown is a 3-Chamber frame configured with a sample 
preparation chamber including; LEED/AES, Sample Manipulator with 
heating and cooling, Sputter ion gun, MBE K-Cell, H2 Cracker, Sample load/
lock transfer, spare ports for RGA and future customer expansion. A metal 
evaporator is mounted in the SPM chamber for in-situ evaporation.

Complete Multi-Technique Systems	
RHK and SPECS have formed a worldwide strategic partnership to provide 
our customers with a broader range of research solutions for users who 
need combination systems with techniques such as; SPM, AES, SAM, 
XPS, UPS, LEED, RHEED, SIMS, PEEM, LEEM and MBE effusion 
cells, E-beam evaporators, plasma and/or Atom/Ion sources for sample 
preparation.

The unique combination of expertise available at SPECS and RHK provide 
you with the resources necessary to configure the optimal system for your  
combination technique research requirements.

UHV 7500 System with Basic 
Deposition chamber and translatable 
photon collection system

Complete UHV SPM Systems



Modular Components = Flexible System Design

RHK’s unique modular design provides the ultimate 
flexibility with a built in upgrade path. Scan heads, Sample 
stages, VT options and sample holders are all designed to be 
easily replaced or upgraded to meet your changing research 
requirements. You can configure a system to meet your 

UHV SPM Subsystems
For those wanting to integrate an 
SPM with an existing UHV system or 
build your own system, we offer the 
UHV 300 and 700 series in a sub-
system package. Both the 300 and 
700 series designs are packaged as 
fully functional SPM system modules, 
complete with control systems. The 
subsystem packages are designed for 
easy integration onto existing vacuum 
systems or as a basis for your custom 
standalone system design. Our unique 
through chamber introduction 
capability allows you to transfer 
samples in from either side or pass 
completely through the SPM chamber. 
In addition, the chamber is designed 
with a large port for the ion pump at 
the bottom for efficient pumping and 
numerous blank ports are provided for 
user additions. Subsystem packages 
include viewports, blanks, sample and 
probe holders with internal storage, 
wobble stick sample transfer and 
sample introduction load lock with 
magnetic transfer as shown.

UHV 300 Series Subsystem
The UHV 300 and 350 subsystem packages take advantage of the inherent stability of 
the “Beetle” design. The vacuum chamber is designed with multiple ports targeted at 
the tip/sample interface. In addition to excellent operator view of the sample and internal 
operation, the system provides full optical access for research techniques which require 
line of sight access to the sample/tip interface such as apertureless NSOM. 
Furthermore, the sample stage is fixed (vibration isolation is external) and the 
microscope is free of any magnetic field sources providing an ideal research platform for 
techniques requiring a fixed focal point as in combined SPM/optical experiments, where 
magnetic field interference is critical or external magnetic fields will be applied.

UHV 700 Series Subsystem
The UHV 700 and 750 subsystem packages combine the stability of the “Beetle” 
with an internal spring suspension and eddy current dampening system for 
applications where external air legs are not a practical option. The UHV 700 series 
system is also designed to provide the user with excellent optical access to the 
sample and the spring suspension system can be easily locked for sample and tip 
exchange or non-SPM applications where a fixed sample focal point is required.

Ambient Temperature 
Sample Stage

VT Sample Stage
   • LN2 Cryostat or
   • LHe Cryostat

UHV	700/750	subsystem	
(internal	vibration	isolation)	

STM	Module	

AFM/STM	Module

Variable Temperature
  • LN2 Cryostat
  • LHe Cryostat

Ambient Temperature 
Sample Stage

UHV	300/350	subsystem	
(external	vibration	isolation)

requirements today with an upgrade path for future research 
needs. As a result, we provide a research platform with 
ease of use, performance and a combination of capabilities 
unmatched in any commercial UHV SPM instrument.
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RHK offers two scan head designs:  An STM with superior 
low current imaging performance and an AFM/STM with 
beam deflection feedback. Both of the scan head designs are 
modular assemblies mounted on standard Conflat® flanges 

and are easily customer interchangeable in all of our 
systems. This unique modular design provides a 
straightforward upgrade path regardless of variable
temperature or vacuum chamber options. 

STM Scan Head 
The UHV 300 and 700 series STM systems have been delivering the highest quality low 
current imaging for over a decade. Flexible operating modes combined with our low noise, 
high bandwidth control electronics provide the user with an unparalleled performance STM 
system package. Our patented tip exchange system provides simple tip exchange along 
with in-situ tip conditioning on VT systems or with the optional tip heating module. 
 
   •  Low Current Imaging  -  < 1pA at 5kHz bandwidth

•  High Speed Scanning  -  3 Frames/second

•  Superior thermal and mechanical stability

UHV 300/700 STM scan head 

Single Wall Nanotube showing 
the chirality of the atomic lattice.  
Diameter of nanotube shown is 
1.2nm. -- D. Carroll, Clemson U

Decanethiol on Au(111) 2.2 pA. -- 
G.Y. Liu & Y. Qian, Wayne State U.

6 ML Ni on Ir (100) - (1x1) 
-- “Flyswatter for nano-mosquitos” - 
A. Klein, L. Hammer,  K. Heinz -- 
University of Erlangen

1 ML of Fe on Si (111)  -- M. Krause, 
F. Blobner, L. Hammer, K. Heinz and 
U. Starke, Phys. Rev. B 68 (2003) 
125306 1-11, Homogeneous surface 
iron silicide formation on Si(111) : 
c(8x4) - phase

NC-AFM - Si(111) -- S. Hirth, 
F. Ostendorf, M. Reichling 
(Universität Osnabrück)

UHV 350/750 beam deflection AFM scan head 

NC-AFM - CaF2(111) -- S. Hirth, 
F. Ostendorf, M. Reichling 
(Universität Osnabrück)

Beam Deflection AFM/STM Scan Head 
The UHV 350 & 750 series AFM/STM systems are based on the traditional laser 
deflection – position sensitive detection (PSD) feedback design. This provides the full 
range of AFM acquisition modes including; Normal Force, Lateral Force, Non-Contact, 
Near Contact, Constant Height, CAFM, MFM, simultaneous AFM/STM, and more. The 
UHV 350 includes standard commercial cantilever mounts and standard STM tip wire 
mounts with in vacuum storage and in-situ exchange for easy cantilever and/or tip 
exchange without breaking vacuum.  The open exchange holders also provide for  
in-situ thermal and ion beam tip conditioning.  
 

AFM friction image: NaCl (100) -- 
R. Carpick and R. Cannara, 
Univ of Wisconsin-Madison and 
Z. Wang, RHK Technology

MFM Image - Co5/Pt8 Multilayer -- Dr. Goran 
Karapetrov and Dr. Valentyn Novosad of 
Argonne National Laboratory, USA

•  Straightforward laser path without mirrors or lenses

•  Intuitive orthogonal laser and PSD alignment

•  True quantitative friction force measurements

STM Scan Head Modules - STM and STM/AFM



Sample Stage and Variable Temp Modules

RHK offers two sample stage designs with a variety of 
sample temperature and holder options in response to 
the growing number of research application requirements. 
The choice of sample stage is determined by the type of 
vibration isolation that is chosen. The UHV 300 series 
instruments utilize a flange mounted sample stage with 
an internal Viton isolation and are designed for use with 
external air leg dampening systems. The UHV 700 series 

Sample	Holder	Selection – A growing range of sample 
holder designs are available to address the growing range 
of applications. As illustrated above, the ambient 
temperature and sample fracture holders are designed for 
use on both 300 and 700 series designs while the 
variable temperature holders for the 700 series use an 
integral heater design.   

Full	Temperature	Range	Operation	with	a	Single	
Sample	Holder	Design	– You can cool a sample to the 
minimum temperature, e.g. <25K and heat it to the 
maximum for the selected heating mode, e.g. 1500K 
on any of the VT sample holders. Separate holders for 
heating and cooling are not required. All UHV sample 
holders allow radiative, e-beem and resistive
heating modes. 

Heater	options	–	The Tungsten filament provides both 
radiative and e-beam heating modes while the quartz 
lamp heater option offers radiative heating in reactive 
gases and at a wide range of operating pressures.

Variable	Temperature	Imaging	and	Sample	
Preparation	– The chart at the right illustrates the wide 
range of sample heating and cooling temperature 
range options.

instruments also use a flange mounted sample stage which 
includes an internal spring suspension system with eddy 
current dampening for integration with systems where air 
legs are not practical or desirable. The two stages are 
available in ambient or variable temperature configurations 
with LN2 or LHe cooling options. Both sample stage 
assemblies are modular designs and can be upgraded from 
ambient to variable temperature operation.

Sample Stage

Ambient 
or

Variable Temp. 
LN2 Cryostat

or

LHe Cryostat

Variable Temp 4 Contact/BEEM Sample Fracture Ambient Temp Variable Temp 6 Contact/BEEM

UHV 300 Sample Stage

UHV 700  
Sample Stage

True	Sample	Temperature	Measurement	is provided with 
an integral thermocouple in direct contact with the sample. 
No need to rely on indirect temperature measurements of 
the sample stage. 

Thermal	Sample	Isolation	– Samples are mounted 
between sapphire washers, providing minimal thermal 
transfer to the sample holder during heating yet maximizing 
thermal transfer during cooling. The sample is also 
electrically isolated for optimal low noise measurement and 
e-beam heating for sample preparation.
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Image at Low Temperature 
with LHe – Si(111) 7x7 imaged 
at 28K. -- Z. Wang - RHK

Image at High Temperature while 
resistively heating sample  

Image at Low Temperature with 
LN2 :  Co(II) tetraphenylporphyrin 
and Co(II) phthalocyanine on 
Au(111), imaged at 176K. -  
Dan E. Barlow, L. Scudiero, and 
K. W. Hipps. Langmuir (2004), 
20, 4413-21

UHV 300 STM image of 
Si(111) 7x7 reconstruction 
at 1000K. - J. Krim - North 
Carolina State University

Research Flexibility

High Pressure STM –  
NO at 0.03 Torr adsorbed on Rh(111). 
-- K.B. Rider, K.S. Hwang, M. Salmeron 
and G.A. Somorjai. - Phys. Rev. Lett. 
86 (19), 4330 (2001). LBNL-46932

BHMM (Ballistic Hole Magnetic Microscopy) – Co/AuNi80Fe20 structure on p-
type Si. Images (2x2um2) represent nanoscale variations of the spin-dependent 
transmission of holes in the noted magnetic fields. (Haq et.al., Appl. Phys. Lett. 
86, 082502 (2005)) 

In-situ MBE (EPI) STM (UHV 400) – 
Ga/As/InAs short period superlattice 
grown on InP(001). --  C. Pearson and 
J. Mirecki Millunchick - University of 
Michigan

UHV 300 – Si(100) 2x1 recon-
struction imaged at -1.51V and 
122pA. -- K. Schneider, B. Orr 
- University of Michigan 

In-situ Deposition – Au and Ag clusters deposited on TiO2(110) using 
STM tip as shadow mask. -- A. Kolmakov and D. W. Goodman - Texas 
A&M University - Chemical Record 2 (6) 446-457 2002.

Shadow

Molecular Beam
Tip

Electrodes

Sample

Thermocouple

Research	Flexibility	&	Performance - Our unique range of multi-contact sample holder and stage combinations with 10 
image acquisition channels provides a nearly unlimited range of operating modes and optimal performance.

Tungsten filament or quartz 
lamp heater option

Sample

Sapphire washers for sample mounting 
provide thermal and electrical isolation

Sample	Holder
Expanded	View

Thermocouple in direct 
contact with sample



Other
 Tunneling Current (STM):  
     <1 pA (IVP-300) to 100 nA (IVP-200)
Tunneling Current (AFM): 
     <5 pA (IVP-300 to 100 nA (IVP-200)
 Bias Voltage:   
     0 — ±10 V
 Vacuum Range:   
     <2 x 10-10 Torr
 
NOTE: Temperatures measured 
directly on sample.

Specifications

Coarse Positioning   
      Inertial X-Y Translation:  

   ~ 6.4 mm (1/4”)
Inertial X-Y Step Size:
   ~ 200 Å/step - 2000 Å/step
Inertial Z Translation: 
   0.5 mm 
Inertial Z Step Size: 
   ~ 4 Å/step - 40Å/step

Sample Size
Variable Temp. Holder:  
  10 mm dia. (3/8”) 
Ambient Holder: 
  16 mm dia. (5/8”)  

Variable Temperature Options
Direct (resistive) heating: 
   > 1,500 K for sample prep.
   > 1,000 K while imaging - STM
   > 750 K while imaging - AFM
Radiative heating:
   > 600 K while imaging
E-beam heating: 
   > 1,500 K for sample prep.
Cooling - LN2: 
   < 100 K 
Cooling - LHe:
   < 25 K  
 

Bakeout Temp 
     STM: 150°C (limited by piezo materials)
     Beam Deflection AFM:  120°C (limited  by      
     photodiode)

Vibration Isolation   
External Air Suspension:

300 series: Newport I-2000 series or equivalent, 

Internal Viton stage, Internal Suspension

700 series: Internal spring suspension with eddy  
current damping.

Environmental Requirements        
     Floor Space:  

   12’ wide x 12’ deep or more
Entrance: 
   36” wide x 72” high minimum
Room Temperature:  
   15° – 25°C held within ±1°C
Floor Vibration:  
   ≤ 1 µm at 2 Hz
   ≤ 2 µm at 3 - 9 Hz
   ≤ 3 µm at 10 Hz 
Acoustic Vibration:  ≤45 dB 

RHK Technology Inc.
1050 East Maple Road
Troy, MI 48083 USA 
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