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Time Flow Rate Desired Freq. m*x*p  Frac Pulses  Output State 

0.00s 100g/s  10Hz  0.5  0+0.5 � 0  Low 

0.05s       0+0.5 � 0  High 

0.10s       0+0.5 � 0  Low 

0.15s       0+0.5 � 0  High 5 

0.95s       0+0.5 � 0  High 

1.00s 8 g/s  0.8Hz  0.04  0+0.04 � .04  High 

1.05s       .04+.04 � .08  High 

1.10s       .08+.04 � .12  High 10 
1.15s       .12+.04 � .16  High 

1.55s       .44+.04 � .48  High 

1.60s       .48+.04 � .02  Low 

1.65s       .02+.04 � .06  Low 15 

1.95s       .26+.04 � .30  Low 

2.00s 50 g/s  5Hz  0.25  .30+.25 � .05  High 

2.05s       .05+.25 � .30  High 

2.10s       .30+.25 � .05  Low 20 
2.15s       .05+.25 � .30  Low 

2.20s       .30+.25 � .05  High 

As an example of a fractional pulse (FP), the “remainder” of the 0.8 Hz that was 

not put out in the second period (T= 1-2 sec) is kept track of in the third period (T= 2-3 25 

sec) via the “0.30” value in the accumulator. Used as an initial value in the (T= 2-3 sec), 

“0.30” is the amount left over at 1.95 seconds. 

Also, as shown in the above table and FIG. 3, the time between transitions 

(where the output state remains either low or high) is the period of the desired output 

frequency. 30 

By utilizing the period of the desired output frequency, a flow meter can measure 

an instantaneous flow rate. For instance, for an example output period, using the 

equation: T (sec) = 1/f (Hz) and the frequency per rate (x), the instantaneous flow rate 

can be determined by the following equation: instantaneous flow rate (g/s) = desired 

frequency (Hz) / frequency per rate (x). 35 

Moreover, the total integrated flow rate may also be determined by counting the 

number of toggled output states and taking into account the frequency per rate (x).  For 

example, in FIG. 3, in the first period (T= 0-1 sec), 10 toggled output states multiplied 

by the frequency per rate (x) of 0.1 = 100 grams/sec of total integrated flow. 
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CLAIMS 

1. A method to generate a frequency output on a microcontroller comprising: 

initializing an input clock signal having a predetermined period; 

calculating a parameter based on the predetermined period; 

calculating a desired frequency based on the parameter and a predetermined flow 5 

rate-frequency scaling; 

calculating a plurality of fractional pulses, wherein 

each fractional pulse of the plurality of fractional pulses is calculated  

based on the desired frequency, the predetermined period of the input clock signal, and a 

value of a preceding fractional pulse, and 10 

outputting the desired frequency by toggling an output state when the 

calculated fractional pulse is greater than or equal to half of an output pulse period. 

2. The method of claim 1, wherein if the preceding fractional pulse is an initial 

fractional pulse, the value of the preceding fractional pulse is set to zero. 15 

3. The method of claim 1, wherein the output pulse period is calculated based on 

the predetermined period of the input clock signal, the calculated parameter, and the 

predetermined flow rate-frequency scaling. 

20 

4. The method of claim 1, wherein meter electronics are configured to measure an 

instantaneous flow rate. 

5. The method of claim 1, wherein meter electronics are configured to measure a 

total integrated flow based on the number of toggled output states and the predetermined 25 

flow rate-frequency scaling. 

6. The method of claim 1, wherein the parameter includes a flow rate. 

7. A vibratory flow meter (5) comprising: 30 

a flow meter sensor assembly (10) including one or more flow tubes (103A, 

103B) and first and second pickoff sensors (105, 105’); 
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a driver (104) configured to vibrate the one or more flow tubes (103A, 103B); 

and meter electronics (20) coupled to the first and second pickoff sensors (105,105’) and 

coupled to the driver (104), with the meter electronics (20) generating a frequency 

output by being configured to: 

initialize an input clock signal having a predetermined period; 5 

calculate a parameter based on the predetermined period; 

calculate a desired frequency based on the calculated parameter and a 

predetermined flow rate-frequency scaling; 

calculate a plurality of fractional pulses, wherein

each fractional pulse of the plurality of fractional pulses is 10 

calculated based on the desired frequency, the predetermined period of the input clock 

signal, and a value of a preceding fractional pulse, and 

output the desired frequency by toggling the output state when the 

calculated fractional pulse is greater than or equal to half of an output pulse period. 

15 

8. The device of claim 7, wherein if the preceding fractional pulse is an initial 

fractional pulse, the value of the preceding fractional pulse is set to zero. 

9. The device of claim 7, wherein the output pulse period is calculated based on the 

predetermined period of the input clock signal, the calculated parameter, and the 20 

predetermined flow rate-frequency scaling. 

10. The device of claim 7, wherein the meter electronics are configured to measure 

an instantaneous flow rate. 

25 

11. The device of claim 7, wherein the meter electronics are configured to measure a 

total integrated flow based on the number of toggled output states and the predetermined 

flow rate-frequency scaling. 

12. The device of claim 7, wherein the parameter includes a flow rate. 30 


