Oxygen Monitor Table Top

Introduction.
Once the software and the hardware on the hand held Oxygen monitor has been finalised it is a small step to enlarge the range.

We have two immediate markets.

Bed side table version 

Panel mounted version.

Bed side table top version.

To convert from hand held to table version requires

1. Splitting the front panel and PCB in half

2. Rotating both 90 degrees 
This in essence requires a new front panel and a new PCB.
 Document 03 shows the original front panel and the original main PCB split and aligned side by side. 
This requires a new front panel
New PCB

3. The battery drain on the handheld is 100hrs which is not sufficient for a table top
Ideally we need 30 days minimum

4. This can be achieved using 
Larger batteries
Re-Chargeable batteries.
Mains power supply

5. Document 02 shows how these components would fit a rectangular box enclosure.
It is then our decision to use either a standard off the shelf enclosure or to design an enclosure from scratch.

Panel mounted version


Initially the market for a panel mounted monitor is low but it exists and with a product to show could be penetrated. I do not know if Teledyne would be interested but I know several applications in the diving industry.
The panel used on the table top could be utilised.
As this is a panel meter there will be power  (either mains or low voltage) available  in the panel.
The sensor socket  would be separate as it may be required inside or external
We would just pot the electronics.
6. The monitor should have Automatic calibration

1. One & Two point calibration Air & 100% Oxygen

1. Two push for calibration; This prevents accidental calibration in use

2. Detects the standing sensor output and determines whether calibration is in Air or 100% 02

3. Detects the output i.e. l0.5mV +1- 3mV for Air & 50 mV +1- l5mV for 100% 02

4. In two point calibration it should calculate the span ratio

5. Calibration should only disable alarms for the time taken to calibrate

6. On switch on the monitor should ask the user if calibration is required. (It may be 
sitting in enriched atmosphere

7. Calibration due if not automatically detected

2. Memory of initial output

1. On the first calibration the sensor remembers the sensor output in Air and the sensor output in 100% 02

2. If this is built into the sensor it can be done during manufacture

3. Memory of use.

4. It should be possible to add manufacturing date and then calculate the actual % hours of 02 use

5. Serial number

1. The sensor if it has a chip should have the serial number and manufacturing date and use in 02 memorised
                     3. Alarms

High Alarm

Settable 0-100% in 1% steps 

Should not be able to set High alarm below the Low alarm   setting

High alarm set above 120% should switch off High Alarm

Low Alarm

Settable 0-100% in 1% steps 

Should not be able to set Low alarm above the High alarm  setting

Safety alarm

This should be set at 18% regardless of Low alarm set  

A method of disabling this feature is required for non medical  analysers




4.Indicators

1. Low battery warning

2. Battery remaining life

3. On Alarm Red LED

4. Flashing Alarm indicator digits High or Low

5. Indication of Alarm off

6. Indication of alarm silenced.
                      5. Alarm silenced

1. 1 push 60 secs

2. 2 push 90 secs

3. 3 push 120 secs maximum

4. Use shrinking bar
                     6. Output

1. USB

2. Analogue 0-1 volt DC


      7.  Display

1. Digital Large Digits with alarm settings in small digits

2. Analogue. A semi circle clock with pointer. Between alarm set points in Green
                 8.     Data management

1. Stores readings every 30 seconds with alarm settings recorded

2. Show graph of 02 readings

3. Shows calibration points with Date & Time

4. Depending on memory available it should be continuous with first on being replaced by last reading.

5. No need for patient identity





much of the 
data  requested in above.
               10.     Back light; ON/OFF & Timed after a key press

	Function
	Comments
	Y/N
	Action Required

	Automatic Calibration
	
	N
	None Required

	One & Two point calibration Air & 100% Oxygen
	
	Y
	Change membrane symbol Bell to Cal

	Two push for calibration to prevent accidental calibration  in use
	This can be two step i.e menu; calibrate Y/N
	Y
	Sometimes unit reads Calibration error but after return reads calibration value correctly

Span cal not working correctly.

Should Call 100 then Cal 21 then reads out span ratio.

	The actual menu and function are OK 

	Detects the standing sensor output and determines whether calibration is in Air or  100% 02
	   Under 13mV cal in Air. Over  45mV cal in 100% oxygen
	N
	At 14mV shows Cal error but then calibrates to 21% Calibrates over 50mV

	Detects the output i.e. l0.5mV +/-  3mV for Air & 50 mV +/-   l5mV for 100% 02
	Under 9mV in Air or 45 mV in 100% “ check sensor”
	N
	Calibrates down very low levels on both 21 & 100% calibrations

	In two point calibration it should be able to calculate the span ratio
	 Reading in 100% O2 / reading in Air. Span should
 be 4.785 +/- 3%
	N
	How does this function work

	Calibration should only disable alarms for the time taken to calibrate
	
	Y
	

	If we use the Audio silence as a Calibration control how do we silence Alarms   See g for a solution We could then move cal to Menu 

	On switch on the monitor should ask the user if calibration is required. (It may be sitting in enriched atmosphere
	If sensor output is over 12mV it should repeat
 message 
	N
	

	Calibration due if not automatically detected i.e every 8 hours
	Using internal clock
	N
	

	Memory of initial output
	Only if sensor is chipped
	N
	

	On the first calibration the sensor remembers the sensor output in Air and the sensor output in 100% 02
	Only if sensor is chipped
	N
	

	If this is built into the sensor it can be done during manufacture
	Only if sensor is chipped
	N
	

	Memory of use.
	Only if sensor is chipped
	N
	

	It should be possible to add manufacturing date and then calculate the actual % hours of 02 use
	Only if sensor is chipped
	
	

	Serial number

The sensor if it has a chip should have the serial number and  manufacturing date and use in 02 memorised
	Only if sensor is chipped
	N
	

	Alarms
	
	
	

	1c & 1d can be overcome if on switch on the Auto Alarm is activated and only deactivated on Calibration 

	High Alarm
	
	Y
	

	Settable 0-100% in 1% steps 
	
	Y
	

	Should not be able to set High alarm below the Low alarm setting
	
	Y
	

	High alarm set above 120% should switch off High Alarm
	In this position the alarm should be silent but should have a visual Red flashing alarm digits.
	
	

	It is possible to switch off Hi Alarm; Only small notification Off on Hi Alarm position. Instrument will nor read above 100%. Instrument must register above 100%. e.g. CPAP using 100%

	
	
	
	

	Low Alarm
	
	
	

	Settable 0-100% in 1% steps 
	
	Y
	

	Should not be able to set Low alarm above the High alarm  setting
	
	Y
	

	Safety alarm
	
	
	

	This should be set at 18% regardless of Low alarm set  
	Lo Alarm can be turned off
	N
	

	It should be impossible to disable Audio or visual alarm indication with this alarm.
	
	N
	

	A method of disabling this feature is required in service section for non medical  analysers. Message should be on screen  “Sensor alarm disabled”
	
	Y
	Needs message Sensor alarm dissabled

	Indicators
	
	
	

	Low battery warning
	
	Y
	

	Battery remaining life
	
	Y
	

	On Alarm Red LED or Red flashing alarm digits
	Digits and alarm levels go Red
	Y
	

	Flashing Alarm indicator digits High and  Low
	Digits Flash Red
	Y
	

	Indication of Alarm off
	
	Y
	

	Indication of alarm silenced.
	
	Y
	

	Alarm silence
	
	
	

	1 push 60 secs
	
	N
	Needs to be added 

	2 push 90 secs
	
	N
	Needs to be added 

	3 push 120 secs maximum
	
	N
	Needs to be added 

	Use shrinking bar if possible or digital countdown.
	
	N
	

	Output
	
	
	

	USB
	
	Y
	

	Analogue 0-1 volt DC
	
	
	

	Display
	
	
	

	Digital Large Digits with alarm settings in small digits
	
	Y
	

	Analogue.
	
	N
	

	 A semi circle clock with pointer. Between alarm set points in Green
	Not checked
	N
	

	Data management
	
	
	

	Stores readings every 30 seconds with alarm settings recorded
	At present 4 secs. 30 secs is OK
	Y
	

	Show graph of 02 readings
	
	Y
	

	Shows alarm limits 
	
	Y
	

	Shows calibration points with Date & Time
	Date function only if unit has a calender
	N
	

	Depending on memory available it should be continuous with first on being replaced by last reading.
	
	
	

	No need for patient identity
	
	N
	

	Physical
	
	
	

	Three pole jack plug 
	
	Y
	Seems easily dislodged

	Should work on sensors with two pole jack socket
	
	Y
	

	Remote sensor can incorporate a chip . Depending on the memory it could  hold much of the data  requested in above.
	
	N
	

	Battery Life.
	100hrs
	
	

	Can be increased using re-chargeable batteries
	
	N
	

	Requires external charger or charger cradle
	
	N
	

	Table top version could use D cells and/or re-chargeable
	
	N
	

	Back light;
	
	
	Not required in 1st moderl

	ON/OFF
	
	N
	Not required in 1st moderl

	Timed after a key press
	
	N
	Not required in 1st model

	Power supply
	
	N
	Not required in 1st model

	Internal
	
	N
	Not required in 1st model

	External
	
	N
	Not required in 1st model

	Pressure compensation
	
	N
	Not required in 1st model

	Sensor with built in pressure transducer
	Electronics compensate for deviations from 1Bar
	N
	Not required in 1st model

	Needs a gas passage from front to rear
	
	N
	Not required in 1st model

	Requires multi pin connector
	
	N
	Not required in 1st model

	Sensor response time
	
	N
	Not required in 1st model

	Can be varied with thickness of membrane
	
	N
	Not required in 1st model


[image: image1.jpg]


[image: image2.jpg]


[image: image3.jpg]


[image: image4.jpg]


[image: image5.jpg]


[image: image6.jpg]


[image: image7.jpg]


[image: image8.jpg]



Front panel      Battery 4 x C type behind the PCB

Side view
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PCB slit & turned through 90 degrees







































The object of this software is to give as many options a possible so that the instrument can easily be adapted to be usable in other fields.

Also as the trend toward litigation increases the more data that can be recovered from the monitor the pore useful it could become

There is a need for a panel mounted Oxygen analyser.

It should have the same software as the proposed hand-held unit.

It needs to look good and modern.


 
The existing case layout and size is OK


It can be reduced substantial in depth.


An optional position for the sensor to be


 used externally.


It need to be mountable on a flat panel


preferably from the rear. Needs fixing 
mounts.


It can use any type of sensor i.e. With or 
without a chip.


In order to be universal in should be 
capable of being powered by 4-4v


( Standard) to 12v DC. With an optional


 universal mains 110-230v AC adapter

An alternative to using the existing enclosure (modified) would be to mount the Membrane and display on a flat panel.






Speaker






Controls
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Options of 

Front or rear mounted sensor & USB

Sensor cable length may need to be longer (1-1.5mtrs)

Battery Information Viamed 2160 Spot check  Pulse Oximeter

The 2160 Spot check Pulse Oximeter has two main sources of current drain.

1. The OLED Colour display

2. The Pulse oximeter chip which drives the SpO2 probe LED's
Using standard (recommended by Viamed) Duracell ProcellMN15000 (AA) 1.5v Alkaline battery the following current drains can be expected.

· Unit Total   

75.1mA

· Finger IN


57.6

· Finger OUT

36.9

· NO sensor

34.1mA

· NO SpO2  Module Unit
61.5mA
Estimated Battery Life 2700/75 = 36hrs

Typical Error messages
	Message 
	Cause 
	Cure

	"No sensor!"  
	The sensor is not connected properly to the device.
	Check sensor connection.

	 "Probe off!"
	The sensor has been removed from the monitoring

site.
	Check that the sensor is properly attached to

the patient.

	"Low battery!"
	battery symbol blinking red

The battery is almost completely discharged
	Replace batteries immediately

	Sensor fault
	The connected sensor compatible with the device
	check sensor

	Device defective
	Resulting from improper hand-

ling, such as use with computed tomography
	The device must be sent in to the Service Department.

	"Too much ambient light!"
	High ambient light sources near the sensor, e.g. surgi-

cal lights. 
	Shield sensor more effectively from external light.

	"Bad signal quality"
	Poor-quality pulse signal, for example as a result of

low perfusion.
	Move the sensor to a different site on the patient or provide more effective monitoring

conditions.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



PCB





Batteries








On/Off





Digital Readout





Indicators





Digital Read out Large Digits


With alarms stttings in small digits 





Indicators





Logo ?


Software version


Please Calibrate





Count down


 5-0 air 


10-0 100% O2


Unable to Calibrate no measurement possible





Calibrate 20.9%


No Calibration


Calibrate 100%











Calibration system can check


Deviation from original sensor voltage in air


Deviation from original sensor voltage in 100% O2


The span can then be checked V100%/V21%=4.78+/- 0.1





Audio Alarm


Variable sound level


Flashing LED or


Flashing Hi Alarm set digit


Or digit change to Red





Audio Alarm


Variable sound level


Flashing LED or


Flashing Hi Alarm set digit


Or digit change to Red





Menu


Hi Alarm


Return


Not settable below Lo alarm





Hi Alarm can be disconnected by setting 105%





Menu


Lo Alarm


Return


Not settable above Hi alarm





Permanent minimum 18%


Only overridden by Factory 





Visual alarms


Alarms as per ISO


On Alarm Red LED


Flashing Alarm indicator digits High or Lo


Indication of Alarm off





Low battery warning





Battery remaining life indicator





Backlight


Controlled from menu





USB output 





Backlight 


ON 


30 s


60 s


permanent





Analogue out put


0-1v





Analogue display


Semi circle meter with pointer.


Between alarm points in green





Audio


Alarms as per ISO


Ability to raise volume





Alarm silence 


1 push 60 s


2 push 90 s


3 push 120 s





Indication of alarm silenced





If the sensor is chipped it should be possible to calculate O2 % hours used therefore indication of life left.


Depending on the decay curve at the end of life . Imminent sensor failure could be predicted





Many subsidiary settings can be set through the menu 


Too enable a required two push the default menu position should be no change





Data management





Menu Data management


1st 


push default to no change





Graphical Information 





Trends


Calibration points shown


Alarm levels  shown


Alarm triggers shown





Re-chargeable batteries via USB





Graphics 


display





On/Off





Sensor





USB





If the sensor has a Chip.


The original Serial number can be embedded


The original starting voltage cam be stored








Numerical information


Stores O2 reading every 30 sec


Stores Hi alarm setting


Stores Lo alarm setting


Stores Calibration point and date & time


Depending on memory it should be continuous the first readings being replaced by the last








�





               Oxygen monitor table model b.doc                                       1                             08/15/13


