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SECTION 1, TheBasics:
The photo below shows a working basic version of the @munter. Thisversion has 6 capadtors, 3 resistors, 2 switches, the

microprocesor and the aystal. The PCB is gadked with the LCD module, which is facedown on the desk in this photo.
Thisversion will count up to 55MHz, and requires aregulated 3.3 to 5v power supply.

Just anote aout the switches, if you want to use different, or remotely mounted switches. There ae 4 holes on the PCB for
ead switch, the upper left isthe adive signal, the lower right is grounded, the other 2 are not conneaed.
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A printed circuit board isn't redly necessary for thisversion, and it could be built without one. In the photo the 22pF
cgpadtors are the orange cas, the 0.1 uF caps are yellow. Note that R3 is mounted diagonally, you can seein at the far |eft
side of the PCB in the photo. This version does not use aprescaer, so you nedd to solder ajumper from the hole marked
“F’ to the hole marked “Ta” in order to bypassthe prescder. You can always add a prescder later.

The LCD Module and the PCB have 4 matching holes. They are rather small for hardware, so | added two holes on the
ends which accept 4-40 hardware. 14 Gauge solid wire fitsin the LCD module holes and the boards can be made into a
solid stack by using holes and spaces. All the holes are plated through so you can solder the 14 gauge wirein place The
eledricd connedion to the LCD module is made with 10 holes (2 rows of 5) on the right hand side of the photo. The
wiring is graight through, and | recommend insulated solid wire, which also provides for some mechanical suppart. If you
are planning to change things from time to time, you probably should use insulated stranded wire that is ~2 inches long so
you can separate the two baards.

4 additi on comﬁtsar needed if yu want t use the voltagerégulator OhIS PCB, and then you po urce ca
be unregulated rom 8to 15volts. -~
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The photo above shows the PCB with the 4 additional components added in, the deviceis now running off of a 12 v power
supply. The schematic for that part is shown below.

+8 to 15v

AtVee
u3
D1 78LAS
Hin  outPPe—r,
Com i
-1UT5 J: “Tazur
v

Note that thereis an additional ground hold for C4, the dedrolytic cgadtor. Thisis D it’seasy to use a cpaator with
2mmor 5mmspadng. You will also note that there is another spacefor an eledrolytic cgpadtor inthisarea cded X1.
Thisiseledricdly in parallel with C5 and can be install ed if you want. Thiswill allow you to use an AC power source
sinceD1 and X1 form a half wave redifier. A 9 VAC wall wart worked fine for me.



SECTION 2, Advanced topics

Show below isthe full schematic of the PCB, which includes all of the extra's
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The printed circuit board (PCB) designincludes a number of extrafeaures. Components marked on the PCB as X1, X2,
etc. are for these extrafeaures. The chart below explains each component, it’s purpose and alternate uses.

SilkScreen |[Normal use [Normal Use Normal [Notes

Marking in Basic Full version |Appearanc

on PCB version e / Marking

C1 22pF 22pF 22

Capacitor Capacitor
Cc2 22pF 22pF 22 Can be replaced with a ~50pF trimmer
Capacitor Capacitor cap

C3 22pF 22pF 22 Can be replaced with a 220 to 1000 pF
cap to fine tweak the sensitivity

C4 Not Used Electrolytic 47uF Actually any value from 10uF to 100 uF

Capacitor should work, there's an extra hole so

different lead spacings will work

C5,6,7,8 |0.1uF 0.1uF 104

D1 Not Used 1N4148 Protection for accidental reverse
polarity application of power, should be
omitted if operating from a battery.

LCD LCD Module [LCD Module |KTM-S1201(LCD Module, Mounted on the back, 10
wires straight through

Microproce |Programmed [Programmed | 14 Pin Dip

ssor Micro Micro




Prescaler |Not Used 74AC161/3 16 Pin Dip |74AC161 or 74AC163 will count up to
nearly 100Mhz. 74HC Devices have
better sensitivity, but only count to
40Mhz

R1 100K 100K Brown,

Black,
Yellow
R2 100K 100K Brown, |When not using a prescaler, R2 can be
Black, |replaced with a 120K resistor to
Yellow [improve sensitivity.
R3 10K 10K Brown, |Soldered in diagonally (see photo).
Black, |Extra holes in PCB allows for
Orange [replacement with a 10K pot for contrast
control, or a short to gnd if a 4v supply
is used
Spare Not Used Not Used
SW1 Pushbutton  [Pushbutton Switch Can be removed after setup
Switch
SW2 Pushbutton  |Pushbutton Switch Can be removed after setup
Switch
U3 Not Used Voltage TO-92 |Can be omitted if you want to operate
Regulator Package, |from 3.6v battery, or another power
78L05  [source

XTAL Crystal Crystal ECXR3392

X1 Not Used Not Used You can put a ~100uF cap here if you
want to operate from an AC power
source, 9to 15 VAC

X2 Not Used Not Used 470 Ohm resistor for power on LED

X3 Not Used Not Used Power on LED

X4 Not Used Not Used 10K Resistor but you must cut the
shorting trace on the back, used if X6 is
installed, or if an external reset is
desired

X5 Not Used Not Used 0.1uF Capacitor, used if X6 is installed,
or if an external reset is desired

X6 Not Used Not Used 6 Pin Header used for Atmel
Programming connector

Shown below isiighgtg_d R3 when installed as adiscrea 10K resistor, as oppased to a Potentiometer.
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Prescaler chip:

This design supparts a number of different prescder (divider) chips. If you VFO isat 5.5MHz or below you do not need a
preseledor and this counter will work better without one. If your VFO is between 5 and 49MHz, you should use a
74HC161prescder. If your VFO isabove 25Mhz, then you can use a74AC161 gescder. But do not use the 74AC161
prescader with a VFO below 20 MHz. | should note that the 74xC163 counters are identicd in this application and can be
substituted.

VFO Frequency | Recommended | Timebase | Div/ by Jumpers

Range prescaler Chip | Factor mode

Under 5.5 MHz NONE 1o 10 NONE Jumper Fto Ta
Between 5 MHz 74HC161 2020 Div/2 Jumper Fto 2, Tbto 14
and 11MHz

Between 10 and 74HC161 4 o 40 Div/4 Jumper Fto 2, Thto 13
22Mhz

Between 20 and 74HC161, or 8 or 80 Div .8 Jumper Fto 2, Thto 12
45 MHz 74AC161

Above 45 MHz 74AC161 16 Div /16 Jumper Fto 2, Thto 11

When using the higher of the two stated “timebase” factors, you will need to move the dedmal point over one place and
your resolution will be 10Hz.

Under normal circumstances, this counter is fed with a sine wave of approx 1V pe&k to peak. With thistype of input the
74AC161will not count properly below 20Mhz, because the rise time seen by the internal circuitry istoo slow. If your
input signal is a square wave, and/or high amplitude, it will work OK, down to DC. The 74HC161isan older chip and is
much more tolerant of slow risetimes. They also seem to operate fine well above the 6 meter band. | have tested mine to
69Mhz and they work fine. Consequently | am recommending the 74HC161 If you need the very fastest counter, you can
use a74AC161which will count to 10aMhz if driven properly.



APPENDI X:

Contrast Potentiometer: You can solder a omnventiona pot in placeof R3. Thereisalso aprovision for adlider pot to be
use for contrast control. There ae two redangular pads on the PCB front and badk side, you will need to scrape the solder
mask off of these. Mount your dlider pot on the top edge of the board, solder two pinsthere and pick up ground nea C2
(the solid plane on the mmponent side of the PCB is ground) Remove aything you have in the R3 location, and only use a
10K pat. A dlider pot makes avery nice @ntrast control.

There are some cases where you might want a Div/10 prescaler.

The schematics below are examples of a Divide by 10 prescder. In thefirst one I'm using a 74HC4017, which can only be
configured asa Div /10. Theoreticaly thiswill allow operation up to 59MHz, but the HC4017is only guaranteed to clock
up to 2530MHz, but there ae "typicd" spedfications which range from 40to 70MHz, depending on the manufadurer.
NXP (Philli ps) has the best specs, if they are dso best in thered world | don't know. Mine ran fine up to 50MHz whichis
the highest my equipment would allow meto test. Youll have to run everything at 5voltsif you are shoating for high
sped.

When using this mode, the update rate will be 5 times a second, which isredly rather slow for VFO use. But sincethis one
uses aDivide by 10, several interesting changes can be made by fiddling with the dedmal points. You can change to
resolution to 1 KHz and then it will update a 50times a second. (timebase fador=1, dedmal pointsto the far right) But if
you are looking for predsion, change the "timebase fador" in the setup to 10Q and set the dedmal point 2 dgits from the
left, and you will have a ounter with 10Hz resolution, but the update rate will be very slow.

In order to use the 74HC4013 or the 74HC390, you will need to cut 8 jumpers on the bad of the board. The PCB was
designed to make it easy to cut these. The pinsyou need to conned to for both chips are brought out to labeled jumper
holes. The photo below shows the badk of the board, with yellow slashes over the traces you need to cut.




Thisisthe same Div /10 prescder, but using a 74HC390chip. In my testing these parts dornit reliably clock up to 50MHz,
but seem OK in up to the 30to 45MHz area



