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For this project you will use the softkey button located next to the LCD display to redefine how the display is used.  Each time this key is pressed and released, change the mode of the display between 

· the frequency display of Project Seven

· a keypad-entered four-digit number representing a voltage


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 0.000 V to 9.999 V:

x.xxx V

right justified on the sixteen-character LCD display.

Softkey Subroutine
Define a new flag called Select in the FLAGS variable.  (When you run out of flag bits, define a second variable, MORFLGS.)  Each time around the mainline loop, call a new Softkey subroutine which checks the state of the softkey, bit 2 of PORTE. Define a new variable called SKSTATE (softkey state) which will be used to debounce the key.  Initialize it to zero.

· If SKSTATE=0 and if the softkey=1 (i.e., released), then return.

· If SKSTATE=0 and if the softkey=0 (i.e., pressed), then increment SKSTATE and return.

· If SKSTATE=1 and if the softkey=1 (i.e., released, the decrement SKSTATE and return (treating  the ten-millisecond momentary press as a glitch, to be ignored).

· If SKSTATE=1 and if the softkey=0 (i.e., pressed a second time), then increment SKSTATE to 2, toggle a flag called Select, and call the DisplayV subroutine after loading the PIC=s indirect pointer, FSR, with the address of the display string for the frequency display or with the address of the display string for the amplitude display being introduced here.  Then return.

· If SKSTATE=2 and if the softkey=0 (i.e., still pressed), then return (remaining in state 2).

· If SKSTATE=2 and if the softkey=1 (i.e., released), then increment to SKSTATE=3 and return.

· If SKSTATE=3 and if the softkey=1 (i.e., released two times in a row), then clear SKSTATE to 0 and return (to wait for the next press of the softkey).

· If SKSTATE=3 and if the softkey=0 (i.e., actually still pressed), then decrement SKSTATE to 2, and return (assuming the momentary release 10 ms ago was just a deficiency of the mechanical switch and ignoring it).

This algorithm will toggle the Switch flag once for each press and release of the softkey button attached to PORTE, bit 2.  It will also update the LCD display at the time the softkey is pressed with either of two display strings, depending upon the state of the Switch flag. It takes advantage of the switch having a contact bounce time of less than ten milliseconds, both for make and for break.

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

Test Points

Search through your code and remove all earlier accesses to PORTB (other than to the RB0/INT pin, used to generate the RPG interrupts).  These earlier accesses were made to set and clear outputs on test points TP11, TP12, and TP13.  The test points will no longer be available for those purposes, as we now use these three pins to drive the column inputs to the keypad.

AnyKey Subroutine
Section 8.3 includes some code which is written for a keypad having a somewhat different connection to the PIC from what 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,and 5 of PORTB low and then to test bits 4,3,2, 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 A0@ key.  It does so by accessing a table like that contained in the ScanKeys_Table subroutine, but changed to account for the different target system configuration.  Each table entry must have a zero in the column position of the selected column and ones in the other two column positions.  In this way writing the table entry to the port will select the desired column by driving it low.  For example, the column selecting the A0" key is selected by writing 

101xxxxx

to the port.  Bits 4,3,2, 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 A0" key is

1011110x

The final bit of the table entry can be 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.)  by using KEYCODE as an offset into the table.  The table entry from ScanKeys_Table is returned  into W.  It is written to PORTB.  Then PORTB is immediately exclusive-ORed with W, producing 

0000000x

if the selected key is pressed.  W is then 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 

w.xyz V

It copies x to w, y to x, z to y, and finally copies KEYCODE to z.  Then it calls the DisplayV subroutine to display this new string.

Select Flag Use
If the RPG is turned while the LCD is showing the voltage parameter, change the Select flag and update the display with the frequency parameter.  Likewise if a keyswitch is pressed while the LCD is showing the frequency parameter, change the Select flag and update the display with the voltage parameter. 
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