LAB 3-8_a

ADC INTERFACING TO PC  

Objectives

To interface an ADC to the 8255 PC Trainer

References

Mazidi, Volumes I & II: Chapter 12

See National Semiconductor Corp Web site  www.national.com for data sheets on ADC

Also see Lab 3-3_a in this section.

Materials

80x86 IBM (or compatible) computer

Microsoft VC++ and Skeleton Workspace

MDE8255LPT-1 Trainer Board

ADC848 or ADC808/809

ACTIVITY 1

Connect the ADC848 (or ADC808/809) to the MDE8255LPT-1.  Notice the ADC848 does not need an external clock source.  Write a program to get the analog input from one of the channels and display the result on the PC screen.  Your program must check the key press and if Esc key is pressed, it goes back to DOS.
Notice that the ADC output is between 0 to FFH.   In this activity you simply dump the binary (hex) values on screen.  As a result you will see the ASCII characters associated with the 00-FF values (See Appendix F in the textbook for the ASCII values and displayable characters associated with them) As you change the potentiometers, the ASCII characters should change, indicating the value of the analog input.  Here are some examples. 


ADC output (hex)

ASCII character seen on screen



03



heart



20



space



24



$



29



*



2b



+



2F



/



30



0



39



9



3B



;



3F



?



40



@



41



A



5A



Z




5D



]



61



a



7A



z



7D



}

ACTIVITY 2

To display the decimal values 0-255 for 00-FF binary output of ADC, it must be converted to decimal and then to ASCII.  See Lab 3-3_a in this section now; modify the program in activity 1 to display the decimal values of 0-255 for the ADC output. Using C/C++ language it is easy since printf (or cout) functions will the do job for you. However, such conversion in Assembly language is tedious and is shown in the textbook. It was also the subject of Lab 3-3_a in this section. The decimal values for the ASCII characters of activity 1 are shown below.

ADC output (hex)


Decimal values



03



003



20



032



24



036



29



041



2B



043



2F



047



30



048



39



057



3B



059



3F



063



40



064



41



065



5A



090




5D



093



61



097



7A



122



7D



125

ACTIVITY 3

Connect three potentiometers to three different channels of ADC in activity 2.  Write a program to display the input from all the channels.  Use this program for the next activity.

SPECIAL ACTIVITY 

Using an Ohmmeter test the outputs produced by the joystick device. It is a simple two potentiometers device.  Connect each output to one of the channels of ADC in activity 2.  Write a program to display the joystick data.

Note: Do not disassemble this circuit. It is used in the subsequent labs on interfacing sensors to the PC.

WORKSHEET QUESTIONS

1. Indicate the direction of pins WR, RD, and INTR from the point of view of the ADC848 chip. What is the direction from the point of view of the 8255?

2. Give the three steps for converting data and getting the data out of the 848. State the status of the CS, RD, INTR, and WR pins in each step.

3. Assume that Vref is connected to 2.56 V. Find the following. 

(a) step size 

(b) maximum range for Vin
(c) D7 ‑ D0 values if Vin = 1.2 V

(d) Vin if D7 ‑ D0 = 11111111

(e) Vin if D7 ‑ D0 = 10011100

4. Assume that Vref is connected to 1.28 V. Find the following. 

(a) step size 

(b) maximum range for Vin
(c) D7 ‑ D0 values if Vin = 1 V

(d) Vin if D7 ‑ D0 = 11111111

(e) Vin if D7 ‑ D0 = 11111000

5. Assume that Vref is connected to 1.9 V. Find the following. 

(a) step size 

(b) maximum range for Vin
(c) D7 ‑ D0 values if Vin = 1.5 V

(d) Vin if D7 ‑ D0 = 11111111

(e) Vin if D7 ‑ D0 = 10101010

