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VIPS PROGRAMMING HELP DOCUMENT





This document has been provided to assist programmers to create programs that communicate with the VIPS Pods when the VIPS.DLL cannot be used. The examples have been shown using the ‘C’ programming language, but they should easily translate to any other language. If faster speed is required straightforward assembler instructions should be used for outputting data straight to the parallel port e.g. out	dx,al 


Timing diagrams have not been shown for the serial interface to the VIPS pods, as generally the PC’s parallel port is a lot slower then the set-up and hold times of DATA_OUT and SCLK. The serial timing mode diagrams can be obtained for each VIPS Pod by following the program flow and checking the state of DATA_OUT, SCLK and STR_POSx.





The following addresses are used for communicating with VIPS via the parallel port.





�
�
LPT1        or�
LPT2�
�
#define�
LPT_OUT�
0x378�
0x278�
�
#define�
LPT_STATUS�
0x379�
0x279�
�
#define�
LPT_CONTROL�
0x37A�
0x27A�
�



The following definitions are used for the data lines to the VIPS pods:





	#define		DATA_OUT		0x01	/* LPT_OUT  D0,  Pin 2 */


	#define		SCLK			0x02	/* LPT_OUT  D1,  Pin 3 */


	#define		STR_POS1		0x04	/* LPT_OUT  D2,  Pin 4 */


	#define		STR_POS2		0x08	/* LPT_OUT  D3,  Pin 5 */


	#define		STR_POS3		0x10 	/* LPT_OUT  D4,  Pin 6 */


	#define		STR_POS4		0x20	/* LPT_OUT  D5,  Pin 7 */





	#define		DATA_IN		0x08	/* LPT_STATUS  D3, Pin 15 (-ERROR) */





	These definitions are only required if the VIPS X-BOX is being used.


	#define		STROBE		0x01	/* LPT_CONTROL  D0,  Pin 1 (-STROBE) */


	#define		SELECT		0x08 	/* LPT_CONTROL  D3,  Pin 17 (-SLCT IN) */





	NOTE: in the following code information:


		A |= B 		is equivalent to 		A = A OR B


		A &= B		is equivalent to		A = A AND B


		A++		is equivalent to		A = A + 1 (increment)


		A <<= 1	is equivalent to 		A = A << 1  (left shift 1 bit)


		~A		is the one’s complement of A, i.e. A is inverted  A = 0x25   ~A = 0xDA


		if (A != 0)	is equivalent to		if A NOT EQUAL to 0





General Operations:





	unsigned char	p_data;			/* global variable for the parallel port data */





   Used at start of program


	Enable Vips X-Box if Used





	control_status = inportb(LPT_CONTROL);		/* saves the control byte */


	outportb(LPT_CONTROL, control_status & ~SELECT & ~STROBE);     /* sets D0 and D3 to 0 */





	Power up VIPS pods and disable all positions





	p_data = 0xFC;					/* D6 and D7 must remain high to power the pods */


							/* DATA_OUT & SCLK = 0, STR_POSx = 1  */


	outportb(LPT_OUT, p_data);			/* initialises the data lines */





   Used at end of program


	Power down VIPS pods 


	outportb(LPT_OUT, 0);





	Power down VIPS X-BOX by returning LPT_CONTROL to its original value


	outportb(LPT_CONTROL, control_status);





Common Functions:


These functions are called by all the other functions when transferring data through the port.





void	out_one(void)					/* output a ‘one’ to serial data, use clock pulse to latch data */


{


	p_data |= DATA_OUT;				/* set data out high */


	outportb(LPT_OUT, p_data);


	p_data |= SCLK	;				/* set clock high */


	outportb(LPT_OUT, p_data);


	p_data &= ~SCLK;				/* set clock low */


	outportb(LPT_OUT, p_data);


}





void	out_zero(void)					/* output a ‘zero’ to serial data, use clock pulse to latch data*/


{


	p_data &= ~DATA_OUT;			/* set data out low */


	outportb(LPT_OUT, p_data);


	p_data |= SCLK;


	outportb(LPT_OUT, p_data);


	p_data &= ~SCLK;


	outportb(LPT_OUT, p_data);


}





VIPS 10 Operations:





Control Byte format:


	


D7 (MSB)�
D6�
D5�
D4�
D3�
D2�
D1�
D0 (LSB)�
�
START�
SEL2�
SEL1�
SEL0�
UNI/BIP�
SGL/DIF�
1�
0�
�



	START = 1, start conversion (10µs conversion time).





	SEL2,SEL1,SEL0			selects which of the eight channels are used for the conversion.


	0,0,0			CH1


	1,0,0			CH2


	0,0,1			CH3


	1,0,1			CH4


	0,1,0			CH5


	1,1,0			CH6


	0,1,1			CH7


	1,1,1			CH8





	UNI/BIP  1= unipolar, 0 = bipolar





	SGL/DIF  1 = single ended,  0 = differential





control_byte = 0x8E;			/* select CH1 for conversion using unipolar single ended mode */





ld_controlv10(control_byte);		/* sets VIPS 10 to start conversion */


data_ip = get_readingv10();		/* reads back the converted value */





VIPS 10 Functions:





void	ld_controlv10(unsigned char   data)


{


	unsigned char	count;





	p_data &= ~STR_POS1;		/* selects position 1, use STR_POS2 for position 2 etc. */


	outportb(LPT_OUT, p_data);





	for (count = 0; count < 8; count++)	/* loop for 8 data bits */


	{


		if(data & 0x80) out_one();	/* test if MSB is 1 or 0 */


		else out_zero();


		data <<=  1;			/* shift next bit to MSB position */


	}





	p_data  &= ~DATA_OUT;		/* set data low */


}





unsigned integer get_readingv10(void)


{


	unsigned int	data_ip, data_rd = 0;


	unsigned char	count;





	p_data &= ~STR_POS1;		/* enable pod in position 1 or single pod */


	p_data &= ~DATA_OUT;		/* set data out low */


	outportb(LPT_OUT, p_data);





	for (count = 0; count < 12; count++)	/* shifting 12 bits of data, so loop 12 times */


	{


		data_rd <<= 1;				/* shift data_rd left 1 bit, LSB = 0 */


		p_data |= SCLK;			/* set clock high */


		outportb(LPT_OUT, p_data);


		p_data &= ~SCLK;			/* set clock low */


		outportb(LPT_OUT, p_data);		/* data shifts on -ve edge */


		data_ip = inportb(LPT_STATUS);	/* read data from status */


		if(data_ip & DATA_IN) data_rd |= 1;	/* if data_in = 1 then set bit in data_rd */


	}


	p_data |= STR_POS1;				/* disable pod */


	outportb(LPT_OUT, p_data);


	


	return	data_rd;


}








VIPS 20 Operations:





Channel byte:


	0x01 	enables channel 1 to receive data to be output


	0x02	enables channel 2


	0x04	enables channel 3


	0x08	enables channel 4





e.g.  channel = 0x05  enables channel1 and channel 3 to accept the following data, they will both output the same value after programming (if both set to unipolar or both set to bipolar).





Note: The output range for each channel depends upon whether it has been configured for unipolar or bipolar configuration. See instruction manual for more information.


Assuming internal 2.048V reference is being used:





unipolar configuration (0 to +2.048V)


	data = 0x0000		output = 0V


	data = 0x0400		output = +1.024V


	data = 0x0FFF		output = +2.0475V





unipolar configuration (0 to 4.096V)


	data = 0x0000		output = 0V


	data = 0x0400		output = +2.048V


	data = 0x0FFF		output = +4.095V





bipolar configuration (±2.048V)


	data = 0x0000		output = -2.048V


	data = 0x0400		output = 0V


	data = 0x0FFF		output = +2.047V





channel = 0x0F;						/* select all channels to accept data */


data = 0;						/* program all channels to output 0V (all unipolar) */


outputv20(channel, data);				/* output the data to the VIPS 20 */





channel = 0x04;						/* select channel 3 to accept data */


data = 0x200;						/* program selected channel to output 0.512V */


outputv20(channel, data);





VIPS 20 Functions:





void	outputv20(unsigned char  channel, unsigned int  data)


{


	unsigned char		count;





/* Output channel information, this has to be output everytime data is written to the VIPS 20 as the channel information is not stored in the VIPS 20 pod and changes when other pod positions are being accessed. */


	for (count = 0; count < 8; count++)		/* loop for 8 channel bits */


	{


		if (channel & 0x80) out_one();		/* test if MSB is 1 or 0 */


		else out_zero();


		channel <<= 1;				/* shift next bit to MSB position */


	}





	p_data &= STR_POS1;				/* set strobe low, latch channel byte */


	outportb(LPT_OUT, p_data);





	for(count = 16; count < 16; count++)		/* loop for 16 data bits */


	{


		if(data & 0x8000) out_one();		/* test if MSB is 1 or 0 */


		else out_zero();


		data <<= 1;				/* shift next bit to MSB position */


	}





	p_data	|= STR_POS1;				/* set strobe high, data is output from DAC’s */


	outportb(LPT_OUT, p_data);


}








�
VIPS 30 Operations:





A byte of data is read from the VIPS 30 pod, The MSB is I/P8 and the LSB is I/P1.


If power is applied across an input, its status is read as a ‘0’, inputs that are off will read as a logic ‘1’.





data_ip = read_datav30();		/* reads the current status of the VIPS 30 inputs */





VIPS 30 Functions:





unsigned char	read_datav30( void )


{


	unsigned char	data_ip,  data_rd = 0,  count;





	p_data &= ~STR_POS1;			/*enable the VIPS 30 output */


	outportb(LPT_OUT, p_data);


	data_ip = inportb(LPT_STATUS);		/* read data from status */


	if(data_ip & DATA_IN)  data_rd |= 1;		/* if data_in = 1 then set LSB bit in data_rd */


	for(count = 0; count < 7; count ++)		/* shift and read the remaining 7 bits */


	{


		data_rd <<= 1;				/* shift data_rd left one bit, LSB = 0 */


		p_data |= SCLK;			/* set clock high, next bit is output from VIPS 30*/


		outportb(LPT_OUT, p_data);


		data_ip = inportb(LPT_STATUS);		/* read data from status */


		if(data_ip & DATA_IN)  data_rd |= 1;		/* if data_in = 1 then set LSB bit in data_rd */


		p_data &= ~SCLK;				/* set clock low */


		outportb(LPT_OUT, p_data);


	}


	p_data |= STR_POS1;


	outportb(LPT_OUT, p_data);			/* disable the VIPS 30 output */





	return  data_rd;


}








VIPS 40 Operations:





The outputs of the VIPS 40 are open collector; the output is ‘pulled down’ to Vee when driven ON.


A logic ‘1’ switches an output ON. The MSB is o/p8 and the LSB is o/p1.





outputv40(0x24);		/* switch o/p3 and o/p6 ON */





VIPS 40 Functions:





void	outputv40(unsigned char  data)


{


	unsigned char	count;





	for (count = 0; count < 8; count++)		/* loop for 8 data bits */


	{


		if (data & 128) out_one();		/* test if MSB is 1 or 0 */


		else out_zero();


		data <<= 1;


	}


	p_data &= ~STR_POS1;			/* set strobe low, latch byte into output */


	outportb(LPT_OUT, p_data);


	p_data |= STR_POS1;				/* set strobe high */


	outportb(LPT_OUT, p_data);


}





VIPS 50 Operations:





When the output data is loaded into a VIPS 50 the current status of the inputs is read during the load. If when reading the input data, the outputs must remain fixed, then the same output data must always be loaded to keep the outputs set as desired.


For output data MSB is o/p8 and LSB is o/p1 and for input data MSB is i/p8 and LSB is i/p1





op_data = 0x24;					/* set o/p3 and o/p6 to a logic ‘1’ */


ip_data = io_datav50(op_data);			/* read the status of the inputs and set the outputs */


op_data = 0x26;


io_datav50(op_data);				/* set o/p2, o/p3 and o/p6 to a logic ‘1’, ignore input status */


ip_data = io_datav50(op_data);			/* read the status of the inputs, keep the outputs the same */





VIPS 50 Functions:





unsigned char	io_datav50(unsigned char  data)


{


	unsigned char	count, data_ip, data_rd = 0;





	p_data &= ~STR_POS1;


	outportb(LPT_OUT, p_data);			/* set strobe low, latch output */


	data_ip = inportb(LPT_STATUS);		/* read data from status */


	if(data_ip & DATA_IN) data_rd |= 1;		/* if input is ‘1’ set LSB of data_rd */





	if(data & 128) out_one();			/* test if MSB is 1 or 0 */


	else out_zero();





	for (count = 0; count < 7; count++)		/* loop for next 7 data bits */


	{


		data_rd <<= 1;				/* left shift data_rd, LSB = 0 */


		data_ip = inportb(LPT_STATUS);	/* read data from status */


		if(data_ip & DATA_IN) data_rd |= 1;





		data <<= 1;				/* shift next bit to be output to MSB */


		if(data & 128) out_one();


		else out_zero();


	}


	


	p_data |= STR_POS1;				/* set strobe high */


	outportb(LPT_OUT, p_data);			/* data is set on outputs */





	return data_rd;


}





VIPS 60 Operations:





A byte of data is loaded into the VIPS 60 a logic ‘1’ sets the corresponding switch ON (CMx and NOx are closed).


The MSB is SW8 (CM8 & NO8) and the LSB is SW1 (CM1 & NO1).





set_switch(0x24);					/* sets SW3 and SW6 ‘ON’, all other switches are ‘OFF’ */





VIPS 60 Functions:





void set_switch(unsigned char data)


{


	unsigned char count;





	p_data &= ~STR_POS1;			/* set strobe low */


	outportb(LPT_OUT, p_data);		





	for(count = 1; count <= 8; count++)		/* load count to output 8 bits of data */


	{


		if(data & 1) out_one();			/* check if LSB is ‘1’ or ‘0’ */


		else out_zero();


		data >>= 1;				/* right shift by 1 bit, move next bit to LSB */


	}





	p_data |= STR_POS1;


	outportb(LPT_OUT, p_data);			/* set strobe high, set the switches */


}








VIPS T100 operations:





	For more detailed information refer to Maxim MAX132 data sheet.





	VIPS T100 Register Map of input and output data





		D7	D6	D5	D4	D3	D2	D1	D0





	Command Input   ‘1’	Start Conv	50Hz	Sleep	Read Zero	x	RS0	RS1	0


	Register 0            ‘0’	=0 at EOC	60Hz	Awake	Read Vin





	Command Input	P3	P2	P1	P0	x	x	x	1


	Register 1





	Output Register 0	B10	B9	B8	B7	B6	B5	B4	B3





	Output Register 1	B18	B17	B16	B15	B14	B13	B12	B11





	Output Status       ‘1’	Collision	EOC	Integrating	Sleep	-Polarity	B2	B1	B0


	Register               ‘0’	No -	Converting	Not -	Awake	+Polarity	


		  Collision		 Integrating





	Register Set-Bit Definitions, selects register data to be output.





	RS1	RS0		Definitions


	0	0		Selects Output Register 0


	0	1		Selects Output Register 1


	1	0		Selects Output Status Register


	1	1		Invalid








	Multiplexer Set-Bit definitions.





	P3	P2	P1	P0		Definitions


	x	0	0	0		Select input TH1 (converts the voltage at input TH1)


	x	0	0	1		Select input TH2


	x	0	1	0		Select input TH3


	x	0	1	1		Select input TH4


	x	1	0	0		Select input TH5


	x	1	0	1		Select input TH6


	x	1	1	0		Cold Junction Temperature


	x	1	1	1		Zero Offset


	0	x	x	x		Gain is x4 (0 to 128mV range)


	1	x	x	x		Gain is x16 (0 to 32mV range)





Example: read the voltage at TH1





note: op_reg0, op_reg1 are signed 8bit variables (char)


         result is an array of signed 32bit variables (long)





/* first read the zero offset voltage */


cmd_reg1 = 0x71;


max132(cmd_reg1);				/* set the multiplexer to select the zero offset voltage, gain = x4 */


delay(50);					/* wait 50ms */


for(count = 0; count < 5; count++)		/* average 5 readings */


{


	delay(10);				/* wait 10ms */


	max132(0xC2);				/* set command input register 0, select status register to output data */


						/* starts conversion reading Vin at 50Hz */


	delay(50);				/* wait 50ms ensures conversion is complete to reduce noise */


	while (!((status_reg = max132(0x42)) & 0x40) && !finished)	/* wait for EOC to be set */


		if(kbhit()) if(getch() == ESC) finished = TRUE;


	max132(0x44);				/* selects output register 1 to output data */


	op_reg1 = max132(0x40);		/* read output register 1 and select output register 0 to output data */


	op_reg0 = max132(0x42);		/* read output register 0 and select status register to output data *


	if (status_reg &0x08) result[count] = op_reg1; 		/* if polarity is -ve then result is negative */


	else result[count] = (unsigned char)op_reg1;


	result[count] <<=8;			/* shift result left by 8 bits */


	result[count] |= (unsigned char)op_reg0;


	result[count] <<=1;


	if (status_reg & 0x04) result[count] |=1;     /*set LSB, result is 17bits */


}


avg_result = (result[1] + result[2] + result[3] + result[4])/4;   /* do not use first reading, but average the last 4 readings */


zero_comp = avg_result;				      /* store the zero offset value */





/* read the voltage on TH1 */


cmd_reg1 = 0x01;					  	/*set the multiplexer to input the TH1 voltage */


max132(cmd_reg1);


delay(50);


for(count = 0; count < 5; count++)


{


	delay(10);


	max132(0xC2);


	delay(50);


	while (!((status_reg = max132(0x42)) & 0x40) && !finished)


		if(kbhit()) if(getch() == ESC) finished = TRUE;


	max132(0x44);


	op_reg1 = max132(0x40);


	op_reg0 = max132(0x42);


	if (status_reg & 0x08) result[count] = op_reg1;


	else result[count] = (unsigned char)op_reg1;


	result[count] <<=8;


	result[count] |= (unsigned char)op_reg0;


	result[count] <<=1;


	if (status_reg & 0x04) result[count] |=1;


}


avg_result = (result[1] + result[2] + result[3] + result[4])/4;


avg_result -= zero_comp;					/* remove the zero offset value from the result */

















/* convert avg_result from a count value to a voltage */





const float vlsb = (1.048576/131072), vgain = 4.0;		/* define constant values used and variables */


float	vin;





if (avg_result != 0) vin = (vlsb * avg_result) / vgain;


else vin = avg_result;						/* vin is the voltage at TH1 in µv */





If a thermocouple is connected to TH1 this voltage can be converted to a temperature by using the appropriate polynomial function found in the thermocouple tables. Note: as the cold junction of the thermocouple is not held at 0°C, the ambient temperature (of the connectors) must be added to the resulting temperature to obtain the correct temperature of the thermocouple.


The cold junction temperature can be found as follows:





/* measure the thermistor voltage to obtain the cold junction temperature */


cmd_reg1 = 0x61;				/* set multiplexer to input the thermistor voltage */


max132(cmd_reg1);


delay(50);


for(count = 0; count < 5; count++)


{


	delay(10);


	max132(0xC2);


	delay(50);


	while (!((status_reg = max132(0x42)) & 0x40) && !finished)


		if(kbhit()) if(getch() == ESC) finished = TRUE;


	max132(0x44);


	op_reg1 = max132(0x40);


	op_reg0 = max132(0x42);


	if (status_reg & 0x08) result[count] = op_reg1;


	else result[count] = (unsigned char)op_reg1;


	result[count] <<=8;


	result[count] |= (unsigned char)op_reg0;


	result[count] <<=1;


	if (status_reg & 0x04) result[count] |=1;


}


avg_result = (result[1] + result[2] + result[3] + result[4])/4;


avg_result -= zero_comp;





if(avg_result != 0)


{


	Vt = (Vlsb * avg_result)/Vgain;			/*convert the count value to a voltage */


	It = Vt/634;


	Rt = (Vref/It) - 4640 - 634;			/* find the thermistor resistance, note Vref = 1.225 */





	/* use the Steinhart-Hart equation to convert the resistance to a temperature 


	 where:    	const float A = 0.0011267;


			const float 
