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1.0 Introduction:
This is a function specification document, explaining various command functions for controlling the Model 15 amplifier system behavior. It provides the basic building blocks for programmatically controlling this system in the Matlab environment. The following section provides a brief description of all the command functions classified as system and amplifier commands.
2.0 Commands:

Each subsection begins with a block diagram illustrating the co-relation within all the command functions followed by a brief description of the individual functions.

The function format is as follows:

function output = M15_FunctionName(input)  
function purpose

input arguments 

function algorithm
output arguments

The following four functions are used by both system and amplifier command functions:


 

function response = M15_SerialRead()



input = none
global variable = SERIALPORT

serialportobj = serial(SERIALPORT);

response = fscanf(serialportobj)
output = response

function M15_SerialWrite(command)
add escape character to beginning of command

input = command

global variable = SERIALPORT

serialportobj = serial(SERIALPORT);

fprintf(serialportobj, command);

output = none

function checksum = M15_CheckSum(command)
M15_CheckSum adds all of the bytes sent, including the escape character, but not including the checksum or final carriage return. The result is a 2-byte, ASCII encoded hexadecimal and is truncated to 2 bytes, if necessary. 

input = command

checksum = sprintf('%X',sum(abs(command)));

N = length(checksum)

(N should be 2 bytes long)

output = checksum

function [code, errormsg] = M15_StatusCode(response)
The Model 15 responds to most commands with “OK<cr>”, if the command is accepted. Otherwise, a 2-byte error code “XX<cr>” is sent. M15_StatusCode responds to each code with it’s corresponding error message.  

input = code

	code
	errormsg

	OK
	command accepted/executed

	CM
	command/data error

	CK
	checksum error

	CH
	invalid channel number

	VU
	invalid setting or value


output = errormsg

2.1 System Commands:
Block diagram explaining co-relation within all the system command functions.
 SHAPE  \* MERGEFORMAT 





function M15_WhoYouAre()-------------------(waiting for reply
Accept SERIALPORT here……..
global variable = SERIALPORT
this function tells M15 what type of amplifier module is in each slot!!!

Who1….8??? -----(But, we specify type of amplifiers in each slot in the input.
function errormsg = M15_Initialize()
M15_Initialize initializes all amplifiers to the non-volatile default settings and clears any pending errors. 

input = none

command = [esc, address, I]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)

response = M15_SerialRead()
errormsg = M15_StatusCode(response)

output = errormsg

function firmwarenum = M15_QueryID()
M15_QueryID responds with the Model 15 firmware revision number.

input = none

command = [esc, address, U] 
checksum = M15_CheckSum(command)
command = [command checksum cr]
M15_SerialWrite(command)

firmwarenum = M15_SerialRead()
output = firmwarenum

function [code, errormsg] = M15_QueryStatus()
M15_QueryStatus checks the status of the Model 15 and responds with either “OK” or the last encountered error code “XX”.

input = none

command = [esc, address, E]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)

response = M15_SerialRead()

errormsg = M15_StatusCode(response)

output = errormsg
function M15_SetMode(setting)
M15_SetMode sets the Model 15 into either the Calibration or Use mode (to switch all of the amplifier inputs to either the calibrator circuit or the electrode inputs).
input = setting

command = [esc, address, C, parameter1]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)
	setting
	parameter1

	use
	0

	cal
	1


output = none

function M15_CalSettings(volfreq, setting)

M15_CalSettings sets the calibrator frequency and amplitude. One of the two inputs designates whether the command is for the frequency or amplitude setting. The other input designates the setting itself. 

input = volfreq, setting
command = [esc, address, K, parameter1, parameter2]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)
	volfreq
	parameter1

	voltage
	A

	frequency
	F


	setting
	parameter2 (Voltage)

	5 (V
	0

	10 (V
	1

	20 (V
	2

	50 (V
	3

	100 (V
	4

	200 (V
	5

	500 (V
	6

	1 mV
	7


	setting
	parameter2 (Frequency)

	DC
	0

	0.3 Hz
	1

	1 Hz
	2

	3 Hz
	3

	10 Hz
	4

	30 Hz
	5

	100 Hz
	6

	300 Hz
	7

	1 kHz
	8


output = none

function M15_DcCalEnable(setting)

M15_DcCalEnable applies or removes a DC calibration signal, when the system is in the Calibration mode and the frequency is set to 0 for DC.

input = setting
command =  [esc, address, D, parameter1]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)
	setting
	parameter1

	off
	0

	on
	1


output = none

function M15_TraceRestore(setting)

M15_TraceRestore applies or removes the trace restore function (clamp amplifiers). This is also used for the 15A02 oximeter module for calibration mode.
 input = setting
command = [esc, address, A, parameter1]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)
	setting
	parameter1

	off
	0

	on
	1


output = none

2.2 Amplifier Commands:
Block diagram explaining co-relation within all the amplifier command functions.

[image: image2]
function [highfilter, linefilter, gainrange, gain, lowfilter] = M15_QuerySettings(amplifiernum)
amplifiernum = 0….32???------------------------(waiting for reply
M15_QuerySettings reads back the amplifier’s settings specified by the amplifiernum as an input. The response will provide basic characteristics of the desired amplifier.

input = amplifiernum

command = [esc, address, Q, amplifiernum]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]

M15_SerialWrite(command)

response = M15_SerialRead()

errormsg = M15_StatusCode(response)

response = M15_SerialRead()

(response = [esc, address, S, amplifiernum, High Filter, Line Filter, Gain Range, Gain, Low Filter, checksum, cr])

output = [highfilter, linefilter, gainrange, gain, lowfilter]

function M15_ElectrodeTest(setting)

M15_ElectrodeTest initiates an electrode test sequence. The test can be turned off or on.

input = setting
command = [esc, address, T, parameter1]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)
	setting
	parameter1

	off
	0

	on
	1




output = none

function M15_SetLineFilter(setting
, amplifiernum)

M15_SetLineFilter changes the line frequency filter setting for the designated amplifier to either off or on.
input = setting, amplifiernum
command = [esc, address, N, amplifiernum, parameter1]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]

M15_SerialWrite(command)

Parameter1 should be sent in ASCII-encoded hexadecimal, representing the following settings:
	setting
	parameter1

	off
	0

	on
	1


output = none

function M15_SetHighFilter(setting, amplifiernum)
M15_SetHighFilter changes the high-filter setting for the designated amplifier to the setting represented by the input.
input = setting, amplifiernum
command = [esc, address, H, amplifiernum, parameter1]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)
Parameter1 should be sent in ASCII-encoded decimal, representing the following settings:
	15A54 setting
	setting
	parameter1

	30 Hz
	30
	0

	100 Hz
	100
	1

	300 Hz
	300
	2

	1 kHz
	1000
	3

	3 kHz
	3000
	4

	6 kHz
	6000
	5


output = none

function M15_SetLowFilter(setting, amplifiernum)

M15_SetLowFilter changes the low-filter setting for the designated amplifier to the setting represented by the input.
input = setting, amplifiernum
command = [esc, address, L, amplifiernum, parameter1]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)
Parameter1 should be sent in ASCII-encoded decimal, representing the following settings:
	setting
	parameter1

	0.01 Hz
	0

	0.1 Hz
	1

	0.3 Hz
	2

	1.0 Hz
	3

	3.0 Hz
	4

	10 Hz
	5

	30 Hz
	6

	100 Hz
	7


output = none

function M15_SetGainRange(setting, amplifiernum)

M15_SetGainRange changes the gain range setting for the designated amplifier to either ×10 or ×1000. 

input = setting, amplifiernum
command = [esc, address, R, amplifiernum, parameter1]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)

Parameter1 should be sent in ASCII-encoded hexadecimal, representing the following settings:
	setting
	parameter1

	×1000
	0

	×10
	1


output = none

function M15_SetGain(setting, amplifiernum)

M15_SetGain changes the gain setting for the designated amplifier to the setting represented by the input. The overall gain for the channel is the product of the gain range and the gain setting.
input = setting, amplifiernum
command = [esc, address, G, amplifiernum, parameter1]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)
Parameter1 should be sent in ASCII-encoded hexadecimal, representing the following settings:
	setting
	parameter1

	5
	0

	10
	1

	20
	2

	50
	3

	100
	4

	200
	5


output = none

function M15_SaveDefaults()

M15_SaveDefaults saves the current settings to the non-volatile memory so that the amplifiers are initialized to these stored settings on power up.
input = none
command = [esc, address, Z]

checksum = M15_CheckSum(command)

command = [command, checksum, cr]
M15_SerialWrite(command)
output = none
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�Initialize serial port


And destroy serial port


�Explanation such as we use serial() function to create a serial port obj in Matlab. 


�sting


�declare constant M15_ESC


�Add example calculations


�2 characters


�Define constant values M15_OK = 0 M15_CM = 1  output is a integer of one of these constants


�Check if SerialWrite uses CheckSum


�Only serial write needs to use checksum


�Type string GRASS Model 15 Rev.XX.XX


�Refer to tables


�Table hendings


�‘off’ and ‘on’





