Learning RVK-Basic, Part 2

By Bob Vun Kannon

RVK-Basic is a free Basic compiler for the Atmel AVR line of micro-controllers. You can download a copy of this compiler from the Nuts & Volts web site. With this compiler you can write and compile very fast, efficient programs for most of the AVR micro-controllers. 

In this lesson we are going to introduce a program that will use a small AVR to generate two different output frequencies simultaneously. You will want to build this one and get it working and keep it around because it will be very useful for checking out the code in the third article of this series.

By all means, do not be alarmed if you do not understand all of this program at this point in your learning process. It really is too much program for some rookies at this point, but I am giving this to you now so that you will be able to use the working device as a stimulus for the next lesson in the series.

The idea behind this design is that we will use the counter-timer (called TIMER 0) on the chip to establish a time-base. Using this time-base, our software will vary the two output frequencies according to an 8-bit DIP switch. This will allow the user to change either of the two output frequencies independently by throwing switches.

TIMER0 is a free-running counter. It is a piece of hardware on the chip that will count continuously in real time without any software intervention. In software we can read this timer any time we want to. To help clarify the idea, the following picture shows a real-time picture of the TIMER and the two outputs when one output is ½ the TIMER frequency and the other is 1/6 of the timer frequency. The numbers across the top are the states of TIMER0 and the waveforms are the resulting outputs.
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In order to use TIMER0 we need to use the TIMER0 statement in RVK-Basic to turn it on. The statement will take the form TIMER0 ON N, where N is 1, 8, 64, 256, or 1024. N is called a prescaler: it scales the AVR’s clock down by dividing it frequency by N. So if N is 64 and the processor is running at 4 MHz, TIMER0 will be running at 4 MHz divided by 64, or 62.5 KHz. 

Another statement we will use is the PAUSE statement. This simply causes the program to wait for the number of milliseconds specified after the word “PAUSE.” In our case here, I will insert a 50 millisecond pause after power up to allow the voltages on the input switches to stabilize before we read them.

Another new idea in this program is the OUTPORT command for an input port. PORT D is our output port where the frequencies come out and PORT B is the port where we will read the DIP switches. When we write a 1 out to any bit of a port which is in an input state, we turn on a pull-up current source for that port. By doing this to all 8 pins of PORT B we allow the DIP switches to be connected without any further need for external pull-up resistors.

L1 and L2 in this program are byte variables used for storing the commands for each output frequency. 

SFTCNT is a byte variable that controls the scaling of the frequencies. It is read only at power up and thereafter remains fixed until the next power cycle. Before you turn power on to the unit, set the switches to control SFTCNT. 

Where F is the frequency of the processor clock and B is the number on the DIP switch at power up, the maximum frequency of either output will be:


Fmax = F / 2 / (B +1)

The minimum frequency out of either output will be


Fmin  =  F / 32 / (B + 1) 

Other statements new to the student in this program are “INCR”, “IF”, “END IF”, “WHILE”, and “WEND.”  These will be explained in detail in further lessons, but to see the details of their usage now, look them up in the file RB.TXT that comes with the compiler. 

In the following program (which I have named FGEN.BAS) we read the DIP switches into SFTCNT, set up the TIMER0 to run at the processor clock divided by 64, and set L1 and L2 to temporary values which will be in effect only until the first transition on each output. Thereafter the output frequencies are set by the last known state of the DIP switches.

In the MAIN loop of the program, we first decrement the output control variable (l1 or l2) and check to see whether we have reached 0 yet. When we reach 0, we toggle the output line and read in the control variable again. The SHIFT l2, 4, RIGHT statement causes the upper four bits of the DIP switch to move to the lower four bit positions of l2, thereby making the upper four switches behave for output 2 exactly like the lower four control output 1. The SHIFT command will be treated in more detail in a later lesson, but you could look it up now in RB.TXT.

After we’ve finished toggling or skipping each output, we come to a FOR statement (see RB.TXT again). This is a simple counting loop that counts from 1 to SFTCNT. Inside the loop we have a WHILE loop what waits until we see a change in the TIMER0 state. So the FOR loop will delay the program for SFTCNT transitions in TIMER0. 

Toward the bottom of the FOR loop, you will notice that I have placed a command to TOGGLE the D,2 pin. This is there solely for debug. No matter where you have the switches set, the D,2 pin should be running at a constant frequency of the processor clock divided by 128. 

Here’s the complete program.

  DEVICE 1200

        MHZ     4

        REVISION FGEN 011016.1-RVK

        DIRPORT D,OUT

        'DIRPORT B,IN

        OUTPORT B,&HFF

'=============================================================

'=      B is input port. Bottom four bits control output1.   =

'=      top four bits control output2.                       =

'=      On startup, the bottom four bits control the freq    =

'=      range.                                               =

'=      Output3 is set to timer0 freq / 2.                   =

'=============================================================

        EQU "D,0","OUT1"

        EQU "D,1","OUT2"

        EQU "D,2","OUT3"

        PAUSE 50        '..allow system to settle 

        INPORT sftcnt,B

        INCR sftcnt     '..a software frequency divide by sftcnt

                        '... 1 <= sftcnt <= 256 ....

        TIMER0 ON 64    '..TIMER FREQ IS 62500 Hz...

                        '..Max OUTPUT is 31250 HZ/sftcnt...

                        '..Min OUTPUT is  1953 HZ/sftcnt...

        l1 = 10         '..logical frequency divider for output1

        l2 = 11         '..logical frequency divider for output2

'------------BEGIN MAIN LOOP------------------------

MAIN:   DO

                '..toggle output 1?....

          DECR l1

          IF l1 = 0 THEN

            INPORT temp,B

            l1 = temp AND &H0F

            INCR l1

            TOGGLE "OUT1"

          END IF

                '..toggle output 2?....

          DECR l2

          IF l2 = 0 THEN

            INPORT l2,B

            SHIFT l2,4,RIGHT

            INCR l2

            TOGGLE "OUT2"

          END IF

          FOR temp = 1 TO sftcnt

                '...wait for next timer tick...

            TIMER0 READ ctime

            WHILE ctime = oldtime

              TIMER0 READ ctime

            WEND

            oldtime = ctime

            TOGGLE "OUT3"       '...OUTPUT3 runs at TIMER0/2 freq...

          NEXT

        LOOP

'---------------END MAIN LOOP-----------------------

You can run this program on an STK200 or STK500 board, to see it work. In our next lesson we will need two separate frequency inputs. So if you don’t happen to have to signal generators laying around, you will want to build a piece of hardware to run this program. I am including a schematic that you could use to do this. Program your processor on your development board and then plug it into the board you build following the schematic. 

You’ll notice that there is no power supply on the schematic. This design will draw its power through the ten-pin connector to the development board. (You could decide to put a 3-terminal regulator on this board if you wanted to.) Do make certain that you have power and ground correctly connected to the processor before you actually insert a processor.

