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Note:  PAL-8200-Sleep-Dep also requires PAL-8200-
Sleep Score to do scoring of sleep data.  It is included 
on the PAL-8200 CD; see the PAL-8200 Getting Started 
Guide on the PAL-8200 CD for more instructions on 
installing and using PAL-8200-Sleep Score. 

 Starting PAL-8200-Sleep-
Dep 

After installing the software from the installation DC, 
from your “Start” button, run “Pinnacle Technology 
/8200/PAL-8200-Sleep-Dep”.  The following startup 
screen will appear.  

 

 New Experiment Setup 

After launching the Deprivation software, a blank 
experiment panel will appear (right).  To start a new 
experiment, either select “New” from the “File” menu. 

A “New Experiment” dialog will open up with experiment 
information and settings for the hardware needed for the 
experiment. 

Experiment Name:  Enter the name of the experiment in 
the “Experiment Name” field.  Insert additional 
information into the Animal ID  field, such as the ID of 
the mouse/rat connected to the system.  Enter where to 
store the data in the File , or use the “…” button to open 
a dialog for selecting the file to use.  If no directory path 
is given, the file will be placed in install directory ( 
C:\Program Files\Pinnacle Technology Inc\PAL-8200-
Sleep-Dep ). 

 

Next, enter the epoch length in the “Epoch Length”  
field.  This length determines how much data is stored 
before the data is saved to disk.  The length is later used 
for scoring.  This determines the length of a sleep stage.  
10 sec. is the recommended default.    

 



 

8206 Data Acquisition Tab 

Choose a USB EEG/EMG from the list of “Devices 
Found”.  Make sure the ID number in the list matches 
the ID on the label of the 8206 to which you wish to 
connect. 

If you receive the message, “unable to update 
configuration information” go to “Upload Firmware” in the 
next section. 

The “Firmware Version” field shows the firmware 
version running on the 8206.   

In the “Sample Rate”  field, enter the desired sampling 
rate for all three amplifiers.  Rates of 200, 400, 600, 800, 
1,000 or 2,000 Hz can be selected.  Once chosen, this 
rate is fixed for the duration of the experiment.   

Sampling rates and estimated disk space used are 
shown on the table at right. 

  
 Setting the Gain 

 

The Preamp Gain  setting should correspond to your shipped 
preamplifier unit.  For mouse preamplifiers, the color-coding 
band on your preamplifier will determine which preamplifier 
unit you have (see below).  For rat preamplifiers, “SL” models 
have x100 gain; “SE” and “SE3” models are x10. 

IT IS IMPORTANT THAT YOUR PREAMPLIFIER GAIN 
MATCHES YOUR DATA ACQUISITION SYSTEM, AND 
BOTH MATCH THE GAIN YOU SELECT IN SOFTWARE.  

 

 

 

 

 

Rate 
Disk space / 
animal / 24 h 

200 Hz 125 MB 

400 Hz 250 MB 

600 Hz 375 MB 

800 Hz 500 MB 

1000 Hz 625 MB 

2000 Hz 1.2 GB 



 

 

 

 

 

 

 

 

 

 

 

 

 

Under Channel Gain , the digital amplification settings 
allow for additional software gains of 1X, 2X, 4X, 5X, 8X, 
10X, 16X and 20X amplification.  NOTE: this is in 
addition to the hardware preamplifier gain AND the main 
hardware amplifier gain (50.78 X).  

  

 Low Pass Filter Settings   

Low pass filter  settings may be adjusted between 11-
1000 Hz.  These can both be adjusted once an 

experiment has begun.  Low pass filters are 8th Order 
Progressive Elliptic and implemented in hardware.  See 
the table above for specific settings for the model type. 

When done adjusting settings, press the OK button and 
data acquisition will begin. 

  

Unit 
Description 

Preamplifier 
setting 

Preamplifier 
Color 

Filter settings 

4100 – SL EEG:  X 100   
EMG: X 100 

Black/Black EEG:  0.5 Hz   
EMG:  10 Hz 

4100 – SE EEG: X 10   
EMG: X 10 

Red/Red EEG:    1 Hz   
EMG: 10 Hz 

4100 –SE3   EEG: X 10     
3 channels EEG 

Red/Black/Red EEG:    1 Hz 

4100 – C Custom settings  yellow  

Std. cable length 
rat 

18” total length    

Std. cable length 
mouse 

13”  (swivel + 
preamp) 

  

Preamplifier Color Coding  
 



 

8229 Sleep Deprivation Tab 
Click on the 8229 tab to  configure the sleep 
deprivation unit.  

 

Choose a Sleep Deprivation Unit from the list of 
“Devices Found”. 
 
. 
 

 

 

 
Under the Settings box,  Information, Motor Control, Stand Slone Schedule and LCD 
Settings menus can be hidden/displayed by clicking the + sign next to the 
corresponding control 
 
 
The information  tab tells which sleep deprivation unit number you are connected to 
as well was the current Firmware Version of that box.  The Sync Clock button is used 
to synchronize the clock time of the sleep dep box with the time/day settings of the 
currently connected computer 
 
 

Inside the settings box there is a motor  label with a button 
that either reads “on” or “off” pressing the button while 
displaying “on” will turn the motor on and likewise pressing 
“off' will turn the motor on.   

The Speed slider controls how fast the motor will rotate 
when turned on.  The speed can be set from 0 to 10 RPM 
in 1 RPM steps.   

The Reverse Time  setting controls how often the motor 
will automatically be reversed.  It has a base time 
(default of 10s) and a random event time (default of 
30s).  This means that the bar with randomly reverse 
direction anywhere between 10 and 40s.  The random 
reversal aids in the sleep deprivation of the animal. 
 
The Mode control box sets the control mode for 
the 8229 unit.  Manual mode allows control of 
the box form the 8229 LCD screen, PC Control 
allows the box to be turned on and off by the PC 



 

(this is usually the default), and Stand Alone 
Schedule mode puts the box into automatic 
mode to be controlled by the onboard scheduler.  
Update Mode button will retrieve the current 
mode from the box.  It is recommended to press 
this button before attempting any changes to the 
current mode.  
 
The Stand Alone Schedule control is used to set up 
the scheduling software on the sleep deprivation box 
itself.  If you are going to use the PC to control the 
scheduling then disregard this section.  Stand alone 
scheduling needs to be programmed for each day of 
the week.  Pressing the Get button will retrieve the 
current settings from the 8229 unit.  Hours when the 
unit is programmed to ON are shown in Black and 
hours when the unit is programmed to be OFF are 
shown in WHITE.  Each day of the week must be 
programmed individually 
When the program is complete, press the Set button 
to send this information to the 8229 unit.  This 
information will override the currently programmed 
settings.  The Save and Load buttons can be 
used to save the current schedule to a file or load 
one from an existing file.  IMPORTANT:  Make 
sure the bar speed in the motor control tab 
(above) is set to the level you want to rotate at 
when the unit comes on BEFORE YOU PRESS 
THE SET BUTTON.  If the speed is set to 0 (far 
left), the bar will turn on but will not rotate. 
 
 
 
The LCD settings  tab is used to upload firmware 
specific to the LCD/amulet package.   
 
 
 
 
 
The Use Yoke  check box will allow another 8229 unit to be 
slaved to the currently selected one.  

The selected 8229 under the connection window will turn and 
turn off at the same time as the experimental unit.  This setting 
is used to set up a yoked control condition for sleep deprivation 
experiments.  An animal in the yoked control chamber can be 
recorded with any 8206 or 8401 system independent of the 
current sleep deprivation program settings.  

 



 

Video Capture Tab 

If the video capture module has been purchased,  
the Capture Video  box will be enabled.  To capture 
a video stream along with EEG signal collection, 
turn on this feature by checking the Capture Video  
box. 

If your system came configured with a pre-installed 
video card, select the WDM/VFW video feed. 

Press the  button to select a directory and file 
to save the video capture.  NOTE: Video is stored 
separately from the EEG file and will need to be re-
loaded for playback.   It will be helpful to name the video 
capture file in a manner similar to the main EEG capture 
file for that animal.   

In the Source:  pull-down box, select the video feed 
associated with the 8206 system being used.  

In the Compression:  box, select the type of 
compression to be used. Only Xvid MPEG-4 is currently 
enabled so this must be selected for video compression.  
For playback on a machine other than the recording 
device, the Xvid codec must be installed.  This program 
may be found on the included CD-ROM or by 
downloading from the web site www.xvid.org  

If the Multiple Files  checkbox is enabled, the video file will 
be automatically split into smaller files based on the time 
specified in the Time Between  field.  When this function is 
enabled, the program will create a file called  
yourfilename.avi.multi   where yourfilename is the name 
you assign to the video file feed.   The .multi file needs to 
be copied along with the video files in order for playback 
to function correctly. 

The Preview window allows the user to see what animal the 
selected video camera is currently trained on.    

 

 

 



 

Sleep Deprivation Controls Tab 

This tab has three options for controlling the 
sleep deprivation system, Manual, Rule 
Triggered, and PC Schedule. 

 

  

  

  

 

Manual Operation 

The manual option is just that, the user 
set the speed and controls whether the 
motor is on or off this is similar to controls 
on the deprivation systems interface. 

Inside the Sleep Deprivation Controls 
box there is a motor  label. If this control is 
not present, press the + sign next to the 
Motor Control setting to make it appear.  
Pressing the button while displaying “on” 
will turn the motor on and likewise 
pressing “off' will turn the motor on.   

The Speed slider controls how fast the 
motor will rotate when turned on.  The speed can be set 
from 0 to 10 RPM in 1 RPM steps.   

The Reverse Time  setting controls how often the motor 
will automatically be reversed.  It has a base time 
(default of 10s) and a random event time (default of 
30s).  This means that the bar with randomly reverse 
direction anywhere between 10 and 40s.  The random 
reversal aids in the sleep deprivation of the animal. 
 
The Mode control box sets the control mode for 
the 8229 unit.  Manual mode allows control of 
the box form the 8229 LCD screen, PC Control 
allows the box to be turned on and off by the PC 



 

(this is usually the default), and Stand Alone 
Schedule mode puts the box into automatic 
mode to be controlled by the onboard scheduler.  
Update Mode button will retrieve the current 
mode from the box.  It is recommended to press 
this button before attempting any changes to the 
current mode.  

The last setting is the Reverse Time  setting.  This 
controls how often the motor will automatically be 
reversed.  It has a base time (default of 10s) and a 
random event time (default of 30s)  this means that the 
bar with randomly reverse direction anywhere between 
10 and 40s.  The random reversal aids in the deprivation 
of the animal. 



 

Rule Triggered Mode 

Running the 8229 in rule triggered mode will cause the 
bar to rotate any time the rule set is triggered to register 
sleep.  To set up a ruleset for a particular animal, a 
baseline recording of 12-24 hours previously is helpful 
but not required. 

  
Opening a Baseline File 

A baseline file is a previously recorded file from the 
animal to be sleep deprived.  This file can be recorded 
using “PAL-8200-Acquisition” or   “PAL-8200-Sleep-
Dep”.  The file is used to calculate the proper rules for 
sleep depriving the animal. 

To load a baseline file go to the “File” menu and select 
“Open Baseline”.  Select the “.edf” file to use as the base 
line. 

A dialog will pop up displaying the progress of the 
analysis tool.  When it is finish it can be tweaked to your 
specifications under “Sleep Deprivation Controls” Tab. 

 

 

 



 

Rule Based Scoring 

Rules for sleep deprivation allow different combinations of 
parameters to be used to activate the sleep deprivation 
system.  The base rules created from loading a baseline 
are EMG Sleep, EEG1 Delta, EEG2 Delta.  Failure of any 
of the rules to detect sleep through any of the rules will be 
scored as WAKE.  There is also a hidden rule that detects 
when the preamp is disconnected and will turn the sleep 
deprivation system off. 

Adjusting the Wake Off Delay .  During recording there are 
times when the animal stirs while trying to sleep just long 
enough to trigger a WAKE condition.  However the animal 
tends to attempt to go back to sleep after stirring.  By 
allowing the motor to continue to rotate after a stirring 
event, it will continue to deprive the animal while 
determining if in fact the animal is now fully awake or if is 
attempting to fall sleep.  The Wake Off Delay  allows for 
user correction of this behavior 



 

Editing Rules 

Rules can be added using the Add Rule  button and removed 
using the Remove  button.  All of the rules can be removed 
using the Clear  button. 

The baseline file used is displayed in the Baseline File  text box 
and can be changed using the ...  button. 

To edit a rule first select that rule and will appear to the left  of 
the rule list. A rule consists of a set of conditions for that 
rule.  In the example to the right, we only have one 
condition. 

The name of the rule as it appears in the list is set by the 
Name text box.  The score value of the rule, that is what 
the epoch will be scored as if the rule passes is 
selectable from the drop down box.  Possible score 
values are ARTIFACT, WAKE,  NON-REM, REM, 
SLEEP, and UNSCORED.  SLEEP is a combination of 
NON-REM and REM score values. 

 
 
 
Selecting the View Band  button will display a graph 
of the power in the selected band (Freq Low – Freq 
High) over the period of the baseline file.  This graph 
will give a good overview of the high and low values 
for that specific animal in that power band.   
 
 
To set a sleep range for that frequency band, set the 
numbers in the Thresh Low  and Thresh High  boxes 
to correspond to the range where that frequency is 
expected to be when the animal is asleep.  For Delta 
power values, this will be a high range and for EMG 
values, the number range will be low.  
 
The Value readout just above the view band button will 
display the current value for that channel in the band 
range selected.   This readout is useful for fine-tuning of 
the range to better estimate when the animal is asleep.   
 
NOTE:  The only numbers used for the sleep calculation 
are the Thresh High and Thresh Low. Therefore, it is not 
necessary to load a baseline file or use view band to 
visualize a range.  As long as there are numbers for 
Frequency and the high and low threshold, the ruleset 
will work.  Thus, it is possible to program the sleep 
deprivation unit by using only the current value and 
adjusting it based on visually observed animal activity.  



 

Additional conditions can be added to each rule by 
clicking on the Add Condition  button.  This will 
add an additional condition to the current rule set.  
Each of these conditions will be considered an 
AND combination for the purposes of state 
determination.  In the example on the right, sleep 
will ONLY be scored if the EMG values are low 
between the two bars (top graph) AND EEG1 delta 
power values are high between the two bars (lower 
graph).   
 
 
 
 
 
   



 

PC Scheduled  Mode 

Computer Controlled Scheduling  

 

The PC scheduled mode can be used to 
program the 8229 to turn on or off at specific 
days and times.  Each ON sequence is 
entered as a separate line in the PC Schedule 
box. 

Pressing the Add  button will bring up a new 
schedule entry screen.  Use this screen to 
select the date and time of the ON session. 

The Action  pull down menu can be selected 
for either ON or Use Rules.  When set to ON, 
the bar will rotate during this time regardless 
of the sleep/wake state of the animal.  When 
set to Use Rules, the bar will only rotate 
during this period if the programmed rule set 
registers sleep in the animal.     

Pressing the Remove  button will remove the 
currently highlighted rule from the cue.  

Pressing the Edit  button will allow the user to edit the currently highlighted entry. 

The Clear  button will clear ALL currently programmed rules. 

Save button allows the user to save the currently programmed schedule to a file. 

The Load  button will load a preprogrammed sleep deprivation schedule from a .sched file.   

The Set End Time by Duration  button will automatically calculate the End Time by using the number of 
minutes in the Duration (min) box. 

The Set Duration by End Time  button will automatically calculate the Duration of the current sleep 
deprivation period by adding the number of minutes in the Duration (min) box to the start time. 

If neither button is pressed, the software automatically uses the End Time Calendar to calculate the 
Duration of ON minutes.  



 

Plotting Tools 

During an experiment, you can zoom in on the data as 
they are acquired using the zoom tools located under the 
Zoom menu or by using the magnifying glass shaped 
buttons.  Clicking on a tool will make that tool active and 
deactivate any other current tool. Once a tool is selected 
you can click and drag on any graph to select a region to 
zoom to.  To decrease zoom level select the appropriate 
zoom tool and simply click on the graph. See table below 
for a description of the tools. Alternatively, you can click 
on the X or Y-axis scale numbers and change them 
manually by typing in the new value. 

 

 

Letting the mouse float over the plot will pop-up a 
tool tip menu. 

Right-clicking on the plot will bring up an array of 
options (See image to the right and following table). 

 

 



 

 



 

Updating Firmware code on the 8229 
 
There are two parts to the firmware upgrade process:  A firmware upgrade and LCD code 
upgrade.  Both must be accomplished separately. 
 
To upgrade the firmware: 
 
 
Open PAL 8400 Sleep Dep program 
Got to File, New Experiment 
 
 
 
Go to the 8206 Data Acquisition Tab and click on the Sleep Deprivation Unit that needs to be 
updated.  When the Upload New Firmware button becomes active, click it. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Press the … button and select the file:  
8229 Sleep Dep Firmware v1.0.7.hex 
 
 
Then press the Upload button. 
When the progress bar is completely finished and it says 
Uploaded 100%, press the Done button.  Repeat this 
process for each 8229 box you need to update.  



 

Uploading new LCD firmware code: 
 

 
 
 
Press the Upload button on thee LCD Settings menu.  If the LCD settings is not visible, click on 
the + symbol to expand the menu. 
 
Press the … button and select the file:  
LCD 8229 1.0.7.pdb  
 
Press  the UPLOAD button 

 
The progress bar will show the duration of the upload.   
This will take approx 10-15 min per 8229 unit.  


