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Van der Pauw 

Ecopia HMS-3000 Hall Measurement System 

The Ecopia HMS-3000 Hall Measurement System is a complete system for measuring the resis-
tivity, carrier concentration, P/N type, and mobility of various materials including semiconductors 
(N Type & P Type) such as Si, Ge, SiGe, SiC, GaAs, InGaAs, InP, GaN, ZnO, TCOs, metals, ox-
ides, etc., at both 300K and 77K.  The user must supply the PC, however, all other materials 
needed to begin making measurements are included.   The HMS-3000 includes software with I-V 
curve capability to check the ohmic contact of the sample ―contacts‖.   
 
Characteristics - Compact Desktop Model - Permanent magnets and an integrated meter / cur-
rent source /  circuit switching system are used instead of bulky electromagnets and separate 
constant current source and DVM, providing a very compact and easy-to-use desktop system. 
 
Simplicity and Accuracy  - 5 Stage current ranges reduce the error allowance to a minimum.  
 
Simple Operation - Speedy Data Results - Data is input by a simple operation providing bulk/
sheet carrier concentration, mobility, Hall coefficient, bulk resistivity, conductivity, magnetoresis-
trance, and alpha (Vertical/Horizontal ratio of resistance). 
 
Web Page:  http://www.fourpointprobes.com/ecopia.html 
 
Complete Brochure:  http://www.fourpointprobes.com/hms3000_brochure.pdf 
 
Optional 300C Hot Stage System:   http://www.fourpointprobes.com/ht55t.pdf 
 
Sample Mounting Boards:  http://www.fourpointprobes.com/springclip.pdf 

http://www.fourpointprobes.com/ecopia.html
http://www.fourpointprobes.com/hms3000_brochure.pdf
http://www.fourpointprobes.com/ht55t.pdf
http://www.fourpointprobes.com/springclip.pdf


Specifications: 
Size (W × D × H): 320 x 300 x 105 mm (Constant Current Supply / Meter System) 
Weight:  7.7kg (without package) 
Maximum sample size:  Small board – 6 mm x 6mm, Large Board - 20 mm x 20 mm.  
Measurement Temperature:  300K, 77K (Liquid Nitrogen) Cool-down time: 10 sec.  
Measurement Materials:   All semiconductors including Si, SiGe, SiC, GaAs, InGaAs, InP, GaN (N Type & P Type 
can be measured). Data input of depth enables comprehensive measurement of the whole material. 

Resistivity Range: 10
-4

 to 10
7
 (Ohms-cm) 

Magnet : Permanent magnet (diameter: 30 mm)  
Magnet Flux Density: 0.55T nominal +/-1% of marked value Stability: 2% over 1 years Uniformity: +/- 1% over 20mm 
diameter from center Pole Gap: 26 mm 
Alternative field strengths available as options: 0.27, 0.31, 0.37T, 1.0T  
Current source: Range: 1nA-20mA Compliance: 12V  
Mobility: (cm

2
/Volt-sec) 1 ~ 10

7
 (including low temperature)  

Density (cm
-3

): 10
7
 ~ 10

21
 

Voltage measurements: Input impedance: 2x10
7
 Input voltage range: +/-12V  

Sample input: Sample boards—3 types, i.e.,  Small board, Large board, Device board  
Contact switching: Mechanical relays  

0.55 

Optional 1.0 Tesla sample holder kit available 
for use in measuring low mobility samples.   
For use at 300K only.  To use with Spring Clip Type 

board, please specify model SPCB-0 

The Spring Clip Board is for use with the 0.55 Tesla magnet 
kit (not the 1.0T) and it has spring loaded clips and tips to 
make contact without using bonding wires. The SPCB-1 is 
included with the system, however, it can be swapped for 
one of the other SPCB boards if preferred.  
(When using the Spring Clip Board, usually contacts must still be 
applied to the sample corners to insure good probe contact). 

The SPCB-11 is one of the optional boards that can be 
supplied in place of the SPCB-1 or purchased in  
addition, for mounting larger samples. 

              SPCB-1 

SPCB-11 

Sample kit with 0.55 Tesla 
magnet supplied standard 
with the system. 



 

 

 

 

MP55T 
Easy-Slide Magnet / Sample Kit for use with the  
Ecopia HMS-3000 Hall Measurement System 

The optional MP55T Easy-Slide Sample Kit reduces the effort required to change the 
position of the magnetic field when using the HMS-3000.  Instead of the standard  
sample kit which includes one 0.55 Tesla magnet set which must be inserted and 
moved during the test, the MP55T includes TWO of the 0.55 Tesla magnets which are 
mounted on a ball bearing slide mechanism integrated with the LN2 reservoir and 
sample lid.  The three magnet positions, i.e., “no magnet”, “north-south polarity”, or 
“south-north polarity” can be easily achieved by sliding the knob in the front of the 
MP55T to one of the three positions. This eliminates lifting, installing, removing, and  
reinserting the magnet into the sample kit by hand during the test procedure.  The 
MP55T is available as an original configuration or it can be purchased as an upgrade.   
 

Net weight ~14 Kg., Crated weight ~18 Kg. 

MP55T Easy-Slide 
Sample Kit 



MP55T Easy-Slide Magnet / Sample Kit 
This image shows the sample mounted 
on a board and installed in the sample 
lid, but not yet installed into the MP55T 
sample kit.  The blue arrow is pointing to 
the board mounted sample in the lid. 
 
The yellow-green arrow is pointing to the 
LN2 reservoir.   
 
The knob (white arrow) has been posi-
tioned in the center so that the magnets 
are positioned away from the reservoir 
where the sample will be mounted up-
side down into the LN2 reservoir.  This is 
the starting position for the test, in which 
the magnet is not yet introduced to the 
sample. 
 
The sample normally would be installed, 
however, to show the magnet position, it 
has been left out.   

Here the knob (see hands pointing)  
has been moved to the far left position,  
placing the magnet field in the  
south        north orientation.  
 
The sample normally would be installed, 
however, to show the magnet position, it 
has been left out.   

Here the knob (see hands pointing)  
has been moved to the far right position,  
placing the magnet field in the  
north       south orientation.  
 
The sample normally would be installed, 
however, to show the magnet position, it 
has been left out.   



 

 

 

 

 

300
o
C Heated Stage / 0.55T Sample Kit  

for the Ecopia HMS-3000  
Hall Measurement System 

Ecopia offers a heated stage sample kit option for the 
HMS-3000, complete with two 0.55T magnets on a ball 
bearing slide.  The heated stage includes a 0.1oC 
resolution temperature controller that can heat sam-
ples from ambient to 300o centigrade.  The heating 
ramp rate is from ambient to 300oC in 30 minutes.   
Cooling time from 300oC back to ambient temperature, 
also in 30 minutes.  The kit includes two 0.55T mag-
nets on a ball bearing stage which essentially provides 
the same benefits as the MP55T Easy-Slide Sample 
Kit, but with the addition of heating capability.   
 
The software included with the HMS-3000 does not 
have the ability to control the temperature as does the 
Ecopia HMS-5000 Hall Effect Measurement System 
does, nor does the addition of the heated stage  pro-
vide the plotting of temperature vs. resistivity, tempera-
ture vs. mobility, temperature vs. carrier concentration, 
etc., as the HMS-5000 does.  However, the HMS-3000 
software does include a field in which the user can 
specify the temperature at which a particular measure-
ment was made.  The temperature is set manually and 
controlled via the digital controller.  The heated stage 
option is compatible with existing HMS-3000 systems 
or as an option on new systems. 

HMS-3000 with  
standard  0.55T  

Sample Kit 

300
o
C Heated Stage Option for the HMS-3000 Sample Holder 

Two 0.55T 
magnets on a 
ball bearing 

slide are 
 included 

Continued  
On Page  

Two 

http://www.fourpointprobes.com/mp55t_magnet_set.pdf
http://www.fourpointprobes.com/mp55t_magnet_set.pdf
http://www.fourpointprobes.com/hms5000.html


Magnet Introduced from North to South Polarity 

Magnet Introduced from South to North Polarity 

Ambient to 300
o
C Sample Kit which includes two 0.55T magnets.  Shown with top cover on.   



    Sample Mounting Boards 

   for use with the HMS-3000 Hall Effect Measurement System 

The Spring Clip Board Sample Mounting Boards 
 

The SPCB-1 Spring Clip Sample Mounting Board makes sample mounting much quicker and 
easier.    One of the SPCB-1 sample mounting boards is included with the HMS-3000, or it 
can be exchanged instead for any of the other choices of spring clip boards as shown on the 
following pages.  The benefits of the SPCB-1 include:    
 The SPCB-1 can mount square shaped samples up to 2mm thick and up to 20mm on a 

side.  
 Hand-bonding the small contact wires is eliminated 
 The gold plated spring loaded pins make good ohmic contact to the sample, although  

contacts on the sample are normally still required. 
 The SPCB-0 is designed for use with the 1.0 Tesla magnet kit at room temperature. 
 Compatible with measurements at LN2 temperature or 300K using the 0.55T magnet kit. 

 
 
 
 
 
 
 

 
 
 

Continued 

Ecopia offers various styles of sample mounting boards for  
use with the HMS-3000 Hall Effect Measurement System. 

The HMS-3000 includes 5 of each of the two types of stan-
dard mounting boards as shown to the left which require 
manual installation of small wires.  The smaller board is 
used for mounting samples that are square in shape and up 
to 6mm on a side.  The larger board is used to mount sam-
ples up to 20mm on a side.   You can read about the process 
involved in mounting a sample onto one of the standard 
mounting boards by reading the following online PDF file: 
 http://www.fourpointprobes.com/sample_mounting.pdf 
 
The HMS-3000 includes a small amount of the indium-tin 
compound and the thin wire that is used to mount samples 
onto these re-useable boards. 

The Manual Wire Bond Sample Mounting  Boards 

SPCB-1 for sample up to 2mm thick.  See 
next page for SPCB’s for thicker samples. 

 
 

 

 

http://www.fourpointprobes.com/sample_mounting.pdf


Ecopia offers the following additional models of the SPCB Spring Clip boards.  
The samples should be square in shape.  Construction is of gold plated non-
magnetic phosphor-bronze alloy.  Contacts applied to the corners of the sample 
are normally required for good ohmic contact.  A complete listing of the available 
board types is shown on the next page. 

The SPCB-11, -12, & -13 Spring Clip Sample 
Mounting Board are for samples from 15mm 
to 30mm on a side.  
NOTE:  Due to the magnetic flux density area of 
the HMS-3000, Ecopia sample boards with up to 
30mm square sample capacity are only for use 
with samples that are up to 20mm square, or for 
use with non-Hall effect measurement applica-
tions.  These have been made available due to 
customer requests to mount larger samples, but 
for non-Hall Effect Applications. 

The SPCB-00 Spring Clip Sample Mounting 
Board for use with the 1.0 Tesla magnet, and 
samples up to 1.5mm thick with square 
shape up to 20mm on a side: 

SPCB-3 Spring Clip Sample Mounting 
Board for samples from 3mm up to 
5.5mm thick with square shape and 
from 5mm up to 20mm on a side: 

 
SPCB-2  Spring Clip Sample Mounting Board for 
samples from 2mm up to 4.5mm thick with 
square shape from 5mm to 20mm on a side:                      

See next page for a description of the available SPCB Spring Clip Sample Mounting Boards 

Instructions for mounting a sample onto the SPCB boards  can be found here: 

  http://www.four-point-probes.com/springclip_mounting.pdf 

http://www.four-point-probes.com/springclip_mounting.pdf


Spring Clip Sample Mounting Board  

Types and Sample Capacities 
 

Model      Sample X-Y Size Range        Sample Thickness Range 

 

SPCB-00    5mm x  5mm to 20mm x 20mm   </= 1.5mm thick samples  

SPCB-01    5mm x  5mm to 20mm x 20mm   </= 2.0mm thick samples 

SPCB-02    5mm x  5mm to 20mm x 20mm   2 to 4.5mm thick samples 

SPCB-03    5mm x  5mm to 20mm x 20mm   3 to 5.5mm thick samples 

SPCB-11   15mm x 15mm to 30mm x 30mm   </= 2mm thick samples 

SPCB-12   15mm x 15mm to 30mm x 30mm   2 to 4.5mm thick samples 

SPCB-13   15mm x 15mm to 30mm x 30mm   3 to 5.5mm thick samples 

 

Notes:  

1. The SPCB-00 is for use with the 1.0 Tesla Magnet 

2. Models for samples up to 30mm square are for use with samples up 

to 20mm square when using the HMS-3000 due to the 20mm square 

size of the uniform magnetic flux density that the HMS-3000 pro-

vides.  These larger capacity sample boards have been provided 

by Ecopia due to customer requests for use with either non-Hall 

Effect applications, resistivity only testing, or for samples 

that are larger than 20mm square for which a less accurate meas-

urement is acceptable, taking into account that the area of uni-

form magnetic flux density is 20mm square.  
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