
Figure 3.7

The next step is to construct a flowchart. This will be a very complex pro-
gram, so a good flowchart is really vital. We won’t be able to foresee all the
complications from this early stage, so as with most complicated programs, we
will have to add some things as we go along. The basic flowchart is shown in
Figure 3.9.

One of the first things the PIC will need to do is work out which mode it
should be in, and display this on the seven-segment displays. The mode will be
shown as: 1-6_, 1-12, -6-6, 1-99 and Lott (‘_’ denotes a blank space). When the
device first starts up, it should be in the 1-6 mode. 

Lots of different things will be going in the program and the display subrou-
tine will have to be regularly called, if the strobing is to work properly. It will
need to display the mode which the device is in, and then later the random num-
bers etc., so our conventional display method may have to be changed slightly.
We will have four file registers called dig1, dig2, dig3 and dig4. The display
subroutine will display whatever code is in these through the correct seven-seg-
ment display, so no seven-segment encoding takes place in the display subrou-
tine. Those four file registers act as a transporter for displaying code. In a
section of the program, a number may be moved into one of them, and then
when that particular display is next turned on, the effect will be noticed (this
happens effectively instantly due to the PIC’s high processing speed). Figure
3.10 shows how the four file registers are allocated:

When the mode push button is pressed it should trigger the external interrupt
and cause the PIC to enter the isr. Once in the isr we can make the PIC branch
to a mode changing section. This section will allow the device to scroll through
the different operating modes, displaying everything on the displays. We need
to debounce the button as well as waiting for it to be released (without stopping
the displays from working).
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Figure 3.9
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Figure 3.10

Exercise 3.8 Write the Init subroutine, don’t forget to set up TMR0, prescaled
at 256, and enable the TMR0, external, and global interrupts. 

Our next step will be writing the external interrupt part of the isr. We will need
some sort of general purpose file register to keep track on which mode the PIC
is in. Each mode is thus assigned a number between 0 and 4. This file register
(let’s call it Chooser) will therefore need to be incremented when the external
interrupt is triggered, thus selecting the next mode. If the number in Chooser
gets to 5, we know that it has gone too far and must be reset to 0. 

Exercise 3.9 Write the five lines which will achieve this. 

The PIC will need to change the display every time a new mode is selected, so
the PIC will then need to use the number in Chooser to move the correct codes
into dig1 to dig4. This can be done using the program counter.

Exercise 3.10 Write the seven lines that use the program counter and the num-
ber in Chooser to jump to one of five different sections labelled Dis6, Dis66,
Dis12, Dis99 and DisLot.

As three out of the five modes have the same first two symbols, they can all go
to the same place when setting those first two displays up. In Dis6, Dis12 and
Dis99 the PIC need only set up dig3 and dig4 individually. The arrangement of
the seven segments on Port B is simply: a, b, c, d, e, f, g, -. To display the num-
ber six, the following number is therefore used: 10111110 (work it out!).

Exercise 3.11 Write the five lines in Dis6 to move the correct numbers into
dig3 and dig4, and then jump to a section called DisCommon. Then do the
same for Dis12 and Dis99.

When returning from the isr, we do not want to enable the global interrupt bit,

128 Exploring the P16C71

03PIchp3.text  26/2/01  3:23 pm  Page 128



and continue otherwise. A 2.47 MHz crystal is being used, so a value around
240 would be a suitable postscaler.

Exercise 3.41 Which six lines will perform this task (don’t forget to update the
marker after the correct time has passed)?

We can create the impression of a chase using only three different positions, as
illustrated in Figure 3.11.

Figure 3.11

Exercise 3.42 Write the codes which need to be in the four displays for each of
the three different cases (a total of twelve numbers), and clearly label them.

We will need a file register (ChaseCount) to keep track of which version is
being displayed (this should be incremented every time a tenth of a second
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