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The program described here can measure a frequency up to, mind you, 100 kHz, with a 

deviation of no more than one cycle in 65536. The frequency is read out in five digits. 

The program was written for the KIM, but is also well suited to other 6502 

microcomputers, notably the SYM and the Junior. Once started, the program measures 

a frequency continuously when key "6" is pressed, and once when key "0" is pressed. 

 

Overflow 

This program makes use of a feature of the 6502 that 

has not been used much until now. This 

microprocessor has an SO (Set Overflow) pin, pin 38, 

with which the overflow flag can be set from the 

outside. On most computers this pin is brought out 

directly to a connector pin (RO, pin E-5 on the KIM; SO, 

pin 14-c on the Junior). The overflow flag is set when 

the signal on this input goes from high to low. This 

provides fast, direct access to the microprocessor, 

without involving the rest of the computer. Once the 

overflow flag has been set, it can only be influenced 

through software. 

Bu�ering 

Because measurements have to be made directly in circuits, bu7ering and protection of 

the RO input is essential. The easiest way to achieve this is with a Schmitt-trigger gate, 

the 7413. This is then given voltage and current protection as shown in the figure. In this 

way, signals of any waveform can be measured, provided their amplitude is large 

enough and the signal is centered around 2.5 V. 

 



Operation 

 

The program starts at location 0200 hex. First, the interrupt vector is set to the start 

address of the interrupt routine (0298 hex). Next, a counter is initialized for the number 

of interrupts, after which the display is cleared. Then the timer is set to approximately 

1/4 second, with interrupts enabled. For one complete cycle, four interrupts are 

processed, which results in a total time of approximately 1 second. To make this time 

exact, and to make it possible to calibrate the meter, an extra delay routine of 

approximately 3 ms follows. The accumulator and the carry and overflow flags are 

cleared, and then the number of overflows is counted, which takes place until the next 

interrupt. Counting is done in binary, with the least significant bits in the X register, the 

next in the Y register, and the most significant bits in the accumulator. Because this 

routine has been kept as short as possible, the maximum measurable frequency is 

approximately 100 kHz. The error of one in 65536 arises because once every FFFF hex 

counts the accumulator has to be incremented. This makes the counting routine slightly 

longer. 

When an interrupt occurs, the program jumps to the interrupt routine. In it, the timer is 

restarted for 1/4 second, provided this was not the fourth interrupt. If it was, the binary 

value in the counter is converted to decimal. This is done only now, because with direct 

decimal counting everything would have to happen in the accumulator, and that takes 

more time. The conversion from binary to decimal works as follows: a table holds the 

binary representation of the decimal values 1, 10, 100, 1000 and 10000, respectively. 

First, 10000 is subtracted from the counter value, which is temporarily stored in a 

number of memory locations. As long as the result is not yet negative, a "10000 counter" 

is incremented. The result is each time put back into the original counter. If the result is 

negative, the value the counter had before the subtraction is taken, and the next value 

from the table is subtracted from it. This continues until the counter is zero. The decimal 

value is kept directly in the registers for the display. After the conversion the display 

lights up, making the value visible. Next, the program checks whether a key was 

pressed. If not, the previous key is retrieved. If so, then on a "0" the program stops 

measuring, and on a "6" the computer keeps indicating the frequency continuously. 

Calibration 

The frequency meter is calibrated as follows. A divider circuit, consisting of two divide-

by-10 stages, is connected to the computer's 1 MHz clock. The frequency at its output 

will then be in the neighborhood of 10 kHz. This signal is fed to the measuring input and 

the program is started. By changing the values in memory locations 021C and 021E of 

the extra delay routine, the display is adjusted to 10000. A divide-by-100 was chosen 

because the accumulator is then not yet involved in the counting. The meter is thus at 

its most accurate. By placing the divide-by-100 circuit between the bu7er (7413) and the 

RO (SO) input, the measuring range of the frequency counter is extended to 10 MHz. It is 



also important that, to make the timer work, on the KIM PB7 (A-15) must be connected 

to NMI (E-6), and on the Junior NMI (12-c) to IRQ (12-a). The timer generates an 

interrupt, and this has to be able to be acknowledged. 

Changes for the Junior 

The program as it appears in the listing works on the KIM. To make it suitable for the 

Junior, the following changes must be made: 

Address   KIM   Junior 

0203      FB     7B 

0204      17     1A 

0208      FA     7A 

0209      17     1A 

0219      0F     FF 

021A      17     1A 

0283      1F     8E 

0284      1F     1D 

02A0      0F     FF 

02A1      17     1A 



 


