Project Ten
Parameter Entry via Keypad 


Reference

State machines and keyswitches (Section 8.3)





Project Description











For this project all the old stuff should continue to work.  In addition, a keypad-entered four-digit number representing a voltage
is to be displayed in the upper left-hand corner of the display

The four-digit number represents a second parameter which might be used in the setup of an instrument (e.g., the amplitude of the output of a function generator).  Display it in the format of a voltage ranging from -9.999V to 9.999V:

-x.xxxV     

or 

+x.xxxV

KEYSTR String
Create a new nine-byte display string for writing the seven-character voltage string to the left-most seven character positions on the top row of the LCD display.  Initialize it so that calling the DisplayV subroutine with it will produce a display of   

+0.000V

AnyKey Subroutine
Section 8.3 includes some code which is written for a keypad having a somewhat different connection to the PIC from that which we have on our target system board. The question AIs any key pressed?@ of Figure 8-3 is to be answered by calling an AnyKey subroutine which is modified from that on page 146 to drive bits 7,6,5 and 4 of PORTB low and then to test bits 3,2, and 1 of PORTB to see if all of them are high (corresponding to no keys pressed).

ScanKeys Subroutine
Modify the ScanKeys subroutine of page 148 to do the job described there, but for our target system.  The subroutine uses a new variable, TEMP, to test each key, one at a time, beginning with the “0” key.  It does so by accessing a table like that contained in the ScanKeys_Table subroutine, but changed (if necessary) to account for the different target system configuration.  Each table entry must have a zero in the position which drives the selected row of keys (e.g., the top row with keys 1, 2, and 3) and ones in the other three row positions.  In this way writing the table entry to the port will select the desired row by driving it low.  For example, the column selecting the “2” key is selected by writing 

0111xxxx

to the port.  Bits 3,2, and 1 of each table entry should match what will be read back from the port if the selected key is pressed.  Again for example, the table entry for the “2” key is

0111101x

The final bit of the table entry can be made zero.  

The ScanKeys subroutine first initializes a KEYCODE variable to zero.  Then it repeatedly tests key after key (key 0, key 1, key 2, etc.), using KEYCODE as an offset into the table.  The table entry from ScanKeys_Table is returned in W.  It is written to PORTB.  Then PORTB is immediately exclusive-ORed with W, producing 

0000000x

if the selected key is pressed.  

Because bit 0 of PORTB represents an input that is independently driven by the encoder emulator, its value, when read back, is unrelated to what was written out to PORTB.  Accordingly, W must be ANDed with 

11111110

to force bit 0 to zero and to set the Z bit if the selected key (only) is pressed.  The entire keypad is scanned in this way until either a key press has been detected or all twelve keys have been checked unsuccessfully (for whatever reason).  

KeySwitch Subroutine
Implement the algorithm of Figure 8-3.  The action to be taken when a new keypress has been detected is to call a new Voltage subroutine, described next.

Voltage Subroutine
This subroutine manipulates KEYSTR, which can be thought of as being represented by 

sw.xyzV

If the key pressed is a digit key, it copies x to w, y to x, z to y, and finally copies KEYCODE (converted to ASCII) to z.  Then it calls the DisplayV subroutine to display this new string.

CHS Key
If this key is pressed, then change the ASCII code representing the sign of the number.

Decimal Point Key
If the “.” key is pressed, then reinitialize the display to 

+0.000V
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