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1 Delivery set

Delivery set

1.  Device

2.  Power source (220 V AC or 100…220 V AC)

3.  PC connection cable

4.  Connection cable for subsidiary channel signal

5.  Installation CD – on agreement with Customer.

6.  Spare parts (variable set on customer’s demand)

Typical set includes:

· F1-65-28 prism – 1 piece;

· K8-50-28 prism – 1 piece;

· Rubber gaskets – 5 pieces;

· Sensor chips – 20 pieces;

· Cell – 2 pieces;

· Immersion liquid – 1ml.

7.   Plasmon-Pump-8 pump can be included.
8.   If the device has a sample thermostabilization system, then one of the included cells is

thermally stabilized.

Attention: Program components provided on the installation diskette are individual for your device
exemplar.

2 Turning and installing

Turning on the device and installing program package

To turn on the device, connect it to free USB port of the computer and to the power source. Turn on the
computer and the device power source.

To install the program:
Insert the installation CD.
1.  Unpack  and  install  bridge  drivers  by  running  CP2101_Drivers.exe  (for  Windows  XP)  or

CP210x_VCP_Win_XP_S2K3_Vista_7 (for Windows 7).
2. Install  the device software by running SetupХХХ.exe.  During  the  installation  enter  the  factory

device number into the “Serial number” field (factory number is marked on the lower surface of the load-
bearing slab of the device and specified on the installation disks).

3. Start the Plas08.exe program.
4. If a window "Found New Hardware Wizard" is shown upon the program start, choose
-Yes, this time only/Install from a list or specific location/
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and specify СР2101 drivers location. Default location is C:/Cygnal/CP2101/win.
Possibly, it will be necessary to install these drivers more than once!
5.  If  a  diagnostic  window  "Device  not  found"  is  shown,  select  the  following  menu  items

successively
Options/Set Options/Advanced/PC port = Auto/OK

While starting the program first time, the Set Device window will  appear.  It  is necessary to select
the following options in this window:

· The port the device is connected to (usually COM3).
· The prism installed on the device.

The device is ready for operation.

3 Device description

Device description

Design

Optical arrangement

Measurement cells

Pumps

Thermally stabilized cell

3.1 Design

Design

The  device  is  built  in  Kretschmann  geometry.  The  main  element  of  the  device  is  the
retroreflecting measurement prism, which is installed on the rotating table. The rear prism face is made
reflecting, and angle between top and rear faces of the prism equals to 90 degrees. The sensor chip (a
glass slide with deposited thin  Au layer) is installed on the top prism face using the immersion liquid.
Properly, the surface plasmon  resonance  (SPR)  phenomenon  is  observed  in  the  sensor  chip.  A  cell
intended  for  injection  of  the  investigated  probe  is  pressed  to  the  Au  layer.  To  observe  the  SPR
phenomenon, the intensity of the polarized light reflected by the Au layer is investigated as a function of
angle of incidence of light on this layer (further – angle of incidence).

The table with prism is made rotating to change the angle of incidence. The rotation is carried out
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on the axis, which approximately  coincides with the glass slide surface. The rotation  can  be  realized
manually  using  the  preset  ring  or  programmatically  by  the  controlled  precision  rotation  system.
Precision rotation system consists  of stepping motor and double-stage reducer, which outlet axis  the
table with prism is installed in via the friction clutch.

The maximum operational angle scanning range amounts to 17 degrees.
The operational rotation direction is in the angle of incidence increase direction.

3.2 Optical arrangement

Optical arrangement

A semiconductor laser emitting polarized light  with  a  wavelength  of  650  nm  is  used  as  a  light
source in the device. Laser beam passes the transparent plate 4, which serves to pick a part of beam
energy on laser power control photodiode 3, and it is widened by optical extender 8 to a size of 26 x 2
mm  and  made  incident  on  the  measurement  prism and,  further,  on  the  sensor  chip  7.  The  point  of
incidence of beam on the chip approximately coincides with the table rotation axis. The beam reflected
from the chip falls on the 32-element photodiode line 2 of the registration system  after  turning  by  90-
degree prism angle and turn mirror 5.

Photoreceiver element  pitch  equals  0.8  mm.  Due to  device  design  features,  up  to  1-2  outside
elements on each side can be non-working. In addition, two non-juxtaposed non-working photoreceiver
elements  are  acceptable.  Note:  Listed  phtotoreceiver  limitations  practically  do  not  limit  the  device
integral functionality.
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Optical extender widens polarized parallel laser light to a size of 26 x 2 mm and preserves good
light parallelism. Such beam allows providing a correspondence between photodiode line elements and
specified point on the chip.

The  accepted  optical  arrangement  provides  design  compactness  and  weak  dependence  of
positions of light spot on the chip and on the registration system photodiode line what  is  important  for
ensuring of accuracy of the SPR curve measurement.

The  device  allows  calculating  absolute  values  of  angle  of  incidence,  provided that  the  device  is
calibrated. Photodiode 1, which the light reflected by the front  prism face can fall in after  reflecting from
the glass plate  4,  is  used  for  device  calibration.  Maximum  signal  of  the  photodiode  1  (the  calibration
signal) is observed at the value of the angle near to the autocollimation position. Difference of this value
from the precise value (the correction) can be measured by the manufacturer for every device exemplar
and stored in the file, which is included in the installation system supplied along with the  device.  Here
positive value of the correction, e.g. 15,  means that  maximum  calibration  signal  is  observed  when  the
beam  reflected by  the  front  prism face  is  deflected  downward  by  15  angular  minutes  relative  to  the
autocollimation position.

The device can be completed with the following measurement prisms:
· K8-50-28 prism for operation in gaseous environment;
· F1-65-28 prism for operation in aqueous environment.

Note: It  is possible to find information  about  prisms  by  selecting  the  menu  items  sequentially:
 Options/Advanced/Optics.

3.3 Measurement cells

Measurement cells 

Two device application modes are provided:
1)  Individual  and practically independent 8  measurement  channels  with  each  of  channels  having

own cell unit. Up to 8 independent probes can be analyzed in this mode.
2) The same 8 channels placed into one common cell. In this mode, one probe can be analyzed

into 8 components, i.e. 8 tests of one probe are carried out simultaneously.
Device can be completed with single- or 8-channel cells, correspondingly.

       

3.4 Pumps

Pump
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The device can be completed with Plasmon-Pump-8 8-channel peristaltic pump, which provides liquid
flow speed of 1-500 µl/min per one channel.

3.5 Thermally stabilized cell

Thermally stabilized cell

There are  also  two  types  of  thermally  stabilized cells:  single-channel  and  8-channel.  Both  cells
have  a  resistive  heater  and  platinum  thermal  sensor.  These  cells  provide  regulation  and  constant

temperature support for investigated liquid in the range from room temperature to 60оС.

4 Device operation

Operating the device

Checking the device

Adjusting the device
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Changing the prism

Calibration 

4.1 Checking the device

Checking the device

To check the device, install  the  selected  prism and  the  sensor  chip,  and  do  not  forget  to  use
immersion liquid.  If  you work with liquids, install  the cell and fill  it with the required solution. Start  the
program and turn on the Adjustment mode by pressing the Adjustment  mode button (or  by selecting
the Tools/Adjustment mode menu item). Laser beam intensity will  increase and signals of all  device
channels will be visualized in the arisen window as horizontal color lines (even signals of the channels
unused  in  the  current  device  realization).  Length  of  the  lines  is  proportional  to  corresponding  signal
values.

Observe the light spot on the working layer through the cell while turning table with the prism using
the  angle  preset  ring.  Brightness  of  the  spot  increases  noticeably  at  certain  rotation  angle  that
corresponds to the SPR angle. The spot must be situated inside the cell not  far from the center and it
must not go out of the cell borders during the table rotation.  The beam that came out of the prism must
fall on the rotary mirror 5. Observe the position of the spot of the beam that came out of the prism on the
rotary  mirror  5  surface  while  turning  table  with  the  prism  using  angle  preset  ring  (see  Optical
arrangement). The spot position has to be changed insignificantly.

If you have found the position corresponding to the SPR angle, decrease the angle of incidence by
turning the preset ring  clockwise  on  several  degrees.  Start  the  measurement  by  pressing  the  Single
measurement  button  (or  by  selecting  the  Measurement/Single  menu  item).  The  measurement  will
start. Measurement results will be represented in the opened window entitled SPR1. You have to see the
SPR  curves;  moreover,  maximum  signals  must  be  above  the  window  half  height,  but  they  must  not
exceed its boundaries.

If all of the above mentioned is fulfilled, the device is ready for operation.

4.2 Adjusting the device

Adjusting the device

If after  Checking the device you are sure that device adjustment is wrong,  you can try to rectify
the situation. To do this, loosen the left screw of the optical block mount to the device plate and reach
the adjustment position described in the Checking the device section by slightly turning the block.  If  all
is set up correctly, but the signal is absent or very weak, it is possible that the working beam does not
fall on the photodetector 2. In this case it is necessary to take off the lid  by unfastening two screws at
the bottom of the optical block and visually check whether the beam falls on the photodetector or not.
The beam must fall into  the center of  the  photodetector  2  after  reflection  from  rotary  mirror  5.  If  it  is
necessary, one can turn the support with the mirror 5 in the required direction.

Note: Displacement of any optical block elements (except the  mirror  5)  leads  to  impairment  of
the measurement of absolute angle values accuracy.
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4.3 Changing the prism

Changing the prism

To change the prism, turn off the fixation screw of the prism table and pull  out  the prism (along
with the table).

Install and fix  the table with a new prism. Check  the  device  as  described  in  the  Checking  and
adjusting the device section.

Note:  After  you  change  the  prism  or  change  its  position  you  have  to  carry  out  the  device
Calibration before starting the measurements in order to obtain accurate results.

4.4 Calibration

Calibration

Calibration is the process of associating the angular sweep of the device to the built-in calibration
reference  point.  Angular  position  of  the  reference  point  is  located  near  from  the  position  of  normal
incidence  of  light  on  the  input  prism  face  and  it  is  known  precisely.  Calibration  allows  calculating
absolute values of angles of incidence to a high accuracy.

Calibration should be carried out  after  changing the prism or  any  modification  of  its  position  or
simply before starting important measurements.

Set  the prism in the position required by the conditions of  the  experiment  by  turning  the  angle
preset ring. Press the Device Calibration button (or select the Measurement/Calibration menu item). The
device will  start to operate in the  calibration  mode  (for  more  details  see  Device  description.  Design).
During the calibration the special mode  for  measurement  of  the  reference  point  signal  is  established
and  the  system  position  in  the  moment  of  the  maximum  reference  point  signal  is  determined  and
saved.  The  reference  point  signal  is  drawn  in  the  SPR1  window,  and  the  calculated  position  of  its
maximum is shown by the vertical  line  and  the  text  is  outputted,  e.g.  “Zero”=607  a.m.,  in  the  same
place. It means that the angle of incidence of light on the input prism face equals zero when the prism
rotation angle equals to 607 angular minutes. The passport correction for true  angular  reference  point
position is taken into account automatically. It  should be noted that the maximum marker can visually
be  apart  from  the  displayed  signal  maximum.  It  is  because  the  accuracy  of  maximum  position
calculation is significantly higher than that of curve drawing.

4.5 Configuration of operating channels

Configuration of operating channels

The instrument is based on a 32-element photodetector.  (The step of photodetector elements is

0.8  mm).  Technically  all  32  elements  can  detect  SPR curves,  but  the  measurement  cell  has  only  8

channels  that  we  can  work  with.  The  selection  of  8  channels  out  of  32  photodetector  elements  that

correspond to channels of the measurement cell is achieved in a “Single” device mode. During this mode

all 32 SPR curves are measured for all  32 photodetectors and these curves drawn in SPR1 window.  All

the curves are visible in the “All” mode, which is enabled by default. You can view the curves in groups of

8 (Modes 1-8, 9-16, 17-24, 25-32) or any of the channels in the “Detail”  mode. Number corresponding to



Plasmon08 Device10

© 2017 Enter your company name

the curve of the detector can be determined by clicking on the corresponding curve.

To specify matching photodetector cell channels, click “Set Spots”.  Here you can manually  set

the desired  photodetectors  for  each  measurement  channel  and,  if  necessary,  photodetectors,  signals

from which will be used as reference in the lower window elements Spot1, Spot2 etc.  (Note: setting "0"

in any channel means that this channel is not involved in the measurements).

The software can auto select photodetectors. To do this, set the number of channels in the field

“Spots” and click the “Auto set” button. The program selects a predetermined number of photodetectors

that  are  not  adjacent  to  each  other  and  having  a  maximum  depth  of  the  resonance  curve.  After  the
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automatic  selection  you  can  correct  selected  photodetectors  manually  and  assign  each  channel  the

reference channel. As a reference, you can select one or more channels.

After  calibration,  when  working  in  kinetics  mode,  curves  will  be  shown  only  for  the  selected

photodetector channels. In the process of measuring the kinetics the matching pair of photodetector and

channel can be reviewed by selecting the “Lookup table” in the context menu SPR2 window.

Note:  Measurement  in  Single  measurement  mode  should  not  be  interrupted  before  its

completion.

5 Connection

Connection and cables

Power Connector
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External Signal (to Subsidiary channel)

6 Connecting the thermo-cell

Connecting the thermo-cell

Devices equipped with thermo-heater support come with pair of connectors. Both connectors
have  four  pins,  note  that  each connector  has  only two  wires  attached.  Also  note,  that  wires  are
connected to different pins  on  connectors  (one connector  has  wires  attached to pins  2-3  and  the
other one to pins 1-3), see figure below.

Figure 21Thermo-heater connectors

This pin spacing on connectors is important and defines how to make connection to the
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thermo cell. 
See the figure below where the heater and thermo-couple pins (on the thermo cell) are spaced

differently.

Figure 22Thermo cell pins

To connect thermo cell, match the device connector pins to the cell pins such that the
spacing between pins on device side and cell side is the same.

Figure 23Connecting the thermo cell
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There is no polarity on heater and thermo-couple pins.
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