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Simple frequency meter on PIC
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Many thanks to: radiokot team

http://radiokot.ru/circuit/digital/measure/19

Special thanks to: Mr. Andrew
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This device by using minimum number of components can measure frequency up to 50 MHz and display it on LCD
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This simple to build frequency meter, can measure frequency up to 50 MHz and shows results on LCD.
Uses PIC16F628A and can measure sine, square, triangle and saw tooth waves.

No need adjustment and easily can be soldered because uses just a few components.
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All resistors are common 1/4 watt type. Resistors with high tolerance ( 10 %) belong to old days.

Nowadays all general and ordinary 1/4watt resistors have 5% and fewer tolerances.

So, use such ordinary resistors available in your country market. As | used and the results are very good.

parts list ;lakad Cul

parts quantity alaxs Cilalad
10kQ  1/4w 1 Gl 1/4 ) slS 10 Cuaslia
10 Q 1/4w 1 Qs 1/4 aa) 10 Sl
100 Q) 1/4w 1 Gl 1/4  aa) 100 e slia
5OR 10 kQ trim POT 2 Al S 10 L 5 yia sl
78L05 (+5 volts regulator) 1 si95 3uly JyiS ol
78L05
PIC16F628 or 1 L PIC16F628 JiS 5 Saa
PIC16F628A PIC16F628A
BC547 or similar NPN 1 4lia L BC547 5w ¥ 3
100 nF capacitor 1 AL ¢6 100 ool
10 nF capacitor 2 AL 510 ool
10 pF capacitor 1 AL K10 OB
100MF 16 volts capacitor 2 V516 2 )l Sae 100 OB
47UF 25 volts capacitor 2 S5 25 3 ,ld5 S 47 oA
4 MHz XT 1 3ol 4 Jiwy S
1N4007 1 1N4007 2
1N4148 diode 2 1N4148 25
1x16 LCD display 1 03 yLE 3 S — (53 o J) 4ndia
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The inventor (the address at the beginning of article) hasn't offered a PCB.

| designed one and intentionally made it a little bit large to be easy for assembling.

In below picture dimensions are mentioned.

Circuit, HEX file and PCB are available on my weblog free to download. No need to copy from here.

( www.felezyab.persianblog.ir )
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PCB has a few jumpers. Remember to install and solder them. Below picture
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In below picture resistors values written beside them.




Values written beside parts. Below picture.
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In below picture you see 2 trim POTs.

Left POT for adjusting LCD contrast and the right one for LCD backlight intensity adjustment.

You can use 4.7kQ or 5kQ or 10kQ.
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Two 10nF and one 10 pF capacitors.
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In below picture, capacitors values shown.
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Two 1n4148 diodes. Notice to their direction. Black band on them. Below picture.
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Chary

4 electrolyte capacitors must be soldered. Two 100JF and two 47uF.

But notice to their poles. Negative pin and positive pin.
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In below pictures, | marked their paces also pins poles.
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In below picture | soldered two 100uF capacitors horizontally. Because LCD screen places above them.
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In below picture capacitors pins arrangements are shown. Notice to positive and negative places.
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| forgot to mention 100nF capacitor. Solder it to its placement. Below picture.
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XTs have no direction. It means not important and no need to notice to direction of installation. They are not polar
Both big and small crystals (XT) are same in function. No differences. Just remember to obtain 4 MHz speed.
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For microcontroller and LCD you must provide +5 volts out of +9 volts by using a voltage regulator.

If voltage for IC and LCD goes above +5 volts, then it causes damage to those components.

So, to fix and provide necessary voltage, using +5 volts voltage regulator is essential.

In below picture you see 2 types of common voltage regulator. 78xx series.

In this device, regulator takes 7 to 14 volts DC and gives +5 volts DC.

As | said, 2 types of 78xx are available. 7805 and 78L05

Both works in this device and its up to you to use which one. But do it carefully because pins arrangements



Are not same. Means input and output pins are different and obviously soldering direction is different.
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See differences between them in pins order. Compare them with each. Below picture.
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Voltage regulator pins order on the PCB. Below picture.
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In below picture you see a diode in power supply line to prevent of wrong power poles connection damage.

1n4007 diode. Notice to its direction of installation.
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If you want to use 7805 instead of small L type, direction of installation is like below picture.
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Device has a NPN transistor. | used BC547. You can choose another equivalent NPN.

But remember pins arrangements when installing other number.
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pin header (o5 5 )X 5 Ola - )8 G5 0 M 5O G0 22 0 ) i oo 1 "2 G oIl g5 ) gl 5o
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In below picture you see some seizes of pin headers that are common.
| mentioned pin headers because | used them for LCD to PCB connection.

It's up to you to use it like me or you prefer to solder wires from PCB to LCD.
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You can solder wires from PCB to LCD or use pin header and install LCD on the PCB. Up to you.



Below picture related to another device. Just showed as an example.
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By cutting a row of pin header, | provide a 16 pins male pin header for LCD

and 16 pins female for its placement on the PCB.
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In below picture 16x1 LCD is shown. As | know, 2 models available in the market. Green color and blue.
Again, it depends on you what to use but just must be 16x1 type. Remember that blue color is more expensive.

On the back of LCD, specifications are written. Read them when buying. Not to buy something wrongly.
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If you want to extend distance between LCD and PCB, so do not use pin header. You can solder wires.
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Notice to direction of IC socket for soldering. Remember pin 1
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Power supply and ON-OFF switch connection places shown in below picture.
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switch on-off
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DC input 7 to 14 volts
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Any type of ON-OFF you want can use. It's up to you.
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Normally | use such rocker switch in below picture because can screw it on box through a hole.
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In below picture, signal input and chassis (GND) are shown. Solder wires or any other desired connection

frequency input
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For this meter you can use either PIC16F628 or PIC16F628A. Both work fine.

HEX code and setting are same.
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Programming PIC:

HEX file for programming frequency meter is available on my website. Download it for free.

Program PIC16F628A with " frequency meter.hex " and set fuse bits like below picture.
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Fuse bit setting in ICprog programmer software. Same setting for both types of microcontrollers.
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IMMEr on Com2 Device: PIC 16FE284 (152)
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JDM Programimer on Comz Device: PIC 16FG28 [151)
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Device construction is completed and microcontroller is programmed. First test voltages in PCB.




S a8 DC 43 aia b DC o (53 0l L sl by ls ol iy 9 5k A
A Jias Hlae Gl 4 e 53 DC 514 B 7 Om il 68 e Lad

You can use 9 volts battery or any other DC power supply between 7 to 14 volts.
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Before installing microcontroller and LCD, advise you to measure voltage regulator output.
Because beyond 5 volts, causes damage to LCD and IC.

Connect between 7 to 14 volts DC to device. Without LCD and IC.



Like below picture, measure regulator output. It must be around 5 volts.

If it was not around 5 volts, considerably higher or lower, then something wrong in your device.
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In below picture I'm testing output voltage of regulator.




It is almost 5 volts. Means OK.

...“.__....L o S

s 2

SAFETY pATCHES




.HJ\KM@\;OJJJ\)d)ﬁ)ﬂjbdﬁ&f&)\&&u\tl\u)djm}‘\s‘ﬁla
S By S pai Al sl 5 Qe 4
After checking voltage, turn device OFF and insert microcontroller to its socket on the board.

Notice to its direction regarding to pin 1




Place LCD to its position.
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You turn ON device for first time, if something appeared, no problem. But if couldn't see anything what to do?
So, it seems contrast POT not adjusted. Turn it slowly to max level to see signs.
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In below picture you can see LCD trim POT MAX and MIN level direction.
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In below picture I'm turning contrast POT.
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As you see in below picture, it appears.

Ma.—w?

e
-“L_
3

L

JHOLYW

5
S




AA o K3 358 (e emd il 5 g il i d Y

Now it is OK. For my eye its contrast is proper.
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If turning contrast trim POT to MAX level then it will become dark and unreadable.
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If device switched ON and turned POT and instead of numbers just have a black line, what does it mean?
If it was like below picture, means:
Microcontroller does not receive 5 volts. Means it is OFF.
XT not soldered properly or damaged.
Microcontroller didn't program properly or fuses settings are wrong.
Microcontroller installed in wrong direction or inserted badly in its socket.

Normally wrong fuse bit setting is the problem.
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In below picture you see device is working and current consumption is 10 milli Ah.
Means by one 9 volts battery it works many hours but if you don't use backlight.

If turning ON backlight with MAX intensity it uses 70 mAh then you must use another power supply instead of
battery.
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If you want to turn on back light, then turn its trim POT to MAX direction like below picture.
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Backlight is ON with MAX intensity.
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And you see 70 mAh current usages while backlight is fully ON.
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Now, by injecting signal, testing the meter.

GND to target GND or negative to target negative pole and signal input to where suppose to have signal.
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http://s5.picofile.com/file/8109243392/DIY digital function generator.rar.html




In below picture you see a digital signal generator. I'm going to test the meter with this DIY function generator.
If you want to build this handy, simple and inexpensive digital signal generator, please visit
My weblog or download all necessary files with description from below link:

http://s5.picofile.com/file/8109243392/DIY digital function generator.rar.html
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Chassis to chassis or GND to GND and output of generator to input of frequency meter. Below picture.
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As you see in below picture, generator is producing 2566 Hz sine wave and the meter measured accurately.
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66 Hz sine wave.
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100 Hz sine wave.
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1 MHz square wave.
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4 MHz square.

8 MHz square.
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Please, notice:

In below pictures, device seems to have some inaccuracy but it is not.
| didn't produce accurate frequency, device is accurate.
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40 MHz sine.

974 MHz
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Well, making this frequency meter is finished.

Hope you to build one and enjoy it.
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Further information:
Perhaps you don't have 16x1 LCD in reach. You can test your device using 16x2 LCD also. See below pictures
il 5 i sk cile Ul
o) 3508 oS il 5y e (S 5 ASGy) L 25 (i fied 52 03 HLE 50 (S (el Andin AL
A8 e QLI (il 3 (el 5 YL pa dlel Caal ) g seal Jie 4S 0 dua g adins (nl 43 02 5L 50 93 dadia il 68 e Lad

_J)\ﬂm@gglag)d‘);\goj\dﬁ‘Oﬁdﬁw)&;&dene\;j\@)i@‘)Lg‘):\gcj\.)}\‘ﬂ;\u}@_l)}m)ﬁJJLA\

o) 3588k 24 ) g geal




sl 3K Culin y ) gl




sl 3558 LS 300 ) sl

B 2555 e 4 5 (5 bama s 08 S (e by (ol a4y 151K dima 5048 iy (a i (ped ) pgeal 2
_e.'\SL;J:\ga_}\AS\&\;\_)J@ye}[ﬂguedﬁdm;)wj(probe)gb,\:da

As you see in below picture, placed device in box and used a voltmeter and crocodile probe for test connection.







On the schematic, 2 capacitors mentioned but | removed them.
One of them is variable. By turning or tuning variable capacitor, you can change XTs frequency a little bit
To make frequency meter more accurate.
| removed them because device works accurately and doesn't need adjustment. Up to you to add or not.

If added those capacitors and frequency meter didn't work, then remove those capacitors.
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These are ordinary common variable capacitors available in the market.

Regarding to their color, their values change.

As | said above, it doesn't need. But | mentioned because it was in schematic.
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Also on schematic a piezo is mentioned. | ignored it because frequency meter doesn't need sound generator.

Up to you to install it or not. | don't know its purpose and what it does there.
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In above pictures, a device shown that produces sine wave signal. Perhaps it is question for you what are those?
Those are oscillators based on crystal resonator (XT oscillator).
It produces sine wave when supplying between 3 to 5 volts DC. They are not common .

Just have some values to check and test some radio circuits.
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In below picture you can see negative and positive and output pins.

Maximum 5 volts DC can be applied. More voltage will damage them.
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| opened a 6 MHz cover to show you what is inside.
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Just a SMD type XT oscillator. Below picture.







Thank you for your time
Good luck
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