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Really PIC Key, PIC Key
Add memory [unctions to your PIC keyer proj ect.

Amateur radio experimenting is a fascina ting and ongoing process, and we amaleurs
are driven by th e sheer d elight of learn ing by doing. An d it is a long-standing
conven tion that most am ateur radio projects arc in a slate of conti1Hlous modifi ca tion
- lhe more we learn. the more we desire CO incorporate into o ur projects.

I ' ve prepared thi s follow-up article perso nal data , Consider how great it is the same algorithm as the pre vio us
in accordance wi th th is trad it ion. will be to send the ent ire message with article (refer to Fig . I in PIC Key, PIC
My origina l PIC kcycr project ap- the single pre ss of a button (and se nd Key ). We will only he discussing thc

peared in the Septe mber 1999 issue of perfe ct. machine- formed characters in new sectio n o f the a lgori thm - from
73 Amareur Radio Todav, and now that the procc..s!j . Push the button. lean back . "Start" to " I.. RA2 lo w'!" Let us make
you vc bui lt the orig ina l circuit. it 's and wait for an answer. or Morse and an cxcur..ion through the chart .
time to enhance its performance! Let's Marconi arc probably loo king do wn As usua l. the program ru n.. from the
beg in by teac hi ng the li tt le hummcr to and smili ng . poi nt labeled "Start" , If you re mem ber.
au tomatically scud frequently used CW

Ope rational algorithm
the microcontrolier PIC 16FX4 has 5

messages. inpu t/outpu t lines at port A and 8 at
Table 1 lis ts some sa mple messages. The new operationa l a lgorithm IS port B. In pre vious programs. we pro-

hut of course you will use yo ur o wn more complicated than the origina l g rammed port A as input and a ll o f

one . but it takes a littl c patience and port R as o utput. But actually we used

coaxing with code 10 e ntice the litt le on ly two line s as outputs - one fo r

- PIC to pe rform new tricks . key ing the tra nsmitter and the o ther fo r
=1 Le t's begin w ith F ig. 1. Notice the audi o co ntro l.

- ~-
~

le ft botto m corner. the port ion e ntitled In th is vers ron o f the progra m. it
~~ - " Is RA2 low '!" A fter the words seems wi..cr to set all line.. of port A. as

~~. ~ " Padd le control" a nd dow n to the end wel l as almost a ll at port B. as inputs.--
~ "

~~

~~ -1 5o':~~1 ~ -~r
~-

consr Message
~~ - Message textI number~

~ ~

I I~~ - 1 CO CO CO de UY5DJ UY5DJ UY5DJ PSE K
~

~ - ~- I 2 CO DX CO DX CO DX de UY5DJ UY5DJ UY5DJ PSE K
=: .J... - .j I 3 CO TEST CO TEST de UY5DJ UY5DJ TEST K.~

~/

Y _~ 1 \'l ' ... _ 1S_".;.",.."';_ i I I 4 ORZ? ORZ? de UY5DJ UY5DJ PSE K I
5 My QTH is Kharkiv Kharkiv es name is Vlad Vlad PSE K IFig. 1. Operation algorithm for tile "1' - ,

graded PIC-nil/trolled kever: Table J . Frequently used CW messages.
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Fig. 2. Schematic of the improved keyer:
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Fig.3(b). PIC keyer PC board,foil side.

o

will go to the " yes" direction to run the
set of CQ subroutines. It causes trans
fer of the Morse code signals to the
output. When the message is completed,
the program goes back to the "Begin"
label and everything will repeat.

When RB2 isn't low, the program
will c heck to see if the "CQDX" but
ton was pressed. It can lind RB4 either
high or low. If it is low, the program
sends message number 2 from the table .
In the opposite case, the program checks
for low condi tion and consequently
port lines RB5 , RB6, and RB7. If it
finds any low, the program se nds the
appropriate message and re turns to
the re-initialization of the counters. If no
buttons were pressed, the program, after
the las t examination of R B7, continues

T01'1

I

There are two exceptions - RB 1 and
RB3 are left as outputs. The next step
is to initialize all counters in the pro
gram. This point is rather important.
and marked by the label "Begin".
Many times during operation. the pro
gram will come here and begin its run
down [0 the end.

As you sensed while reading above,
this keycr has several new input push
buttons connected to the appropriate
inputs of the microcontroJler. By press
ing one button we make that input low,

which creates the desired message.
After initialization. the program

checks to see if a pressed button is
connected to the RB2 line. If it was
pressed, the CQ message (number 1 in
Table 1) is requested. The program

Fig. 3(a). PIC keyer PC board, component
side.
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to the paddle contro l. You can manu
ally manipulate the paddle to send ci
ther a dash or dot to the output. To
recal l how it works. please refer 10 the
algorith m chart in the previous article .
If no dash or do t inputs were low. the
prog ram comes hack to " Begin" .
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Assembly language program

The structure of this assembly pro
gram was detailed in the previous ar
ticle. Table 2 shows that there arc
some differences even at the CPU
equates. There are two more counters

added. Counter 4 will keep a delay
constant for pauses between letters in
the me ssage. Counter 5 will store the
delay constan t to separate words. In
the Morse code struc ture. pauses be
tween le tters are three times longer
than pau ses between dots and dashes



Any type push·button switches (e.g.• OK P8OO6S-ND)

25k potentiometer (OK CT2266·ND)

Ally type CW keyer paddle

PIC 16F84 microcontrol ler (OK PIC16F84 ·04/P·NO)

78l OS small 5 V positive regulator (OK NJM78L05A-NO)

2N2222 or an y general purpose NPN silicon transistor (OK
PN2222ADICT-NO)

A GREAT gift idea for yourself, your ham
friend(s), or your child's school library

is a subscription to 73 Magazine ... only $24.971
Call 800·274·7373 or write to 70 Route 202 North,

Peterborough NH 03458

cr , C3 10 I.lF 25 V electrolytic or tantalum (OK P5 148-ND)

C4 15 nF ceramic (OK P4905-NO)

Name Description

LSl Piezo buzzer element (OK P9924-ND)

RP1

Q'

U2

U1

8 1

Table 3. Parts list.

Table 1. An assembly language program/or a modified PIC t eyer:

18 2- 86

!C2 100 nF ceramic (OK P4924-NDj
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in the letter. It is equal to the length of a single dash. The
duration of the pause between words is equal to three
dashes or nine dots.

After you are fami liar with assembly programming, you
can easily understa nd what has happened in the li nes pre
ceded by labels "Start" and "Begin". After ini tializat ion of
counters (merely clearing their memory cells), the program
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Fig. 2 shows the sc he matic d iagram
of the improved PIC keycr. The only
differences from the orig inal keyer arc
push-buttons S2- S6 _ They are nor
mally open, and are intended to pull the
PIC's inputs to ground . This will activate
one o f the previously determined
messages.

The new keyer is assembled on a
small 35 x 35 mm single-sided printed
circuit board (Fig. 3). Please note that
pads are provided fo r connecting the
push-bunons. It will g ive you a variety
of choices in your se lection of push
buttons. paddle, and cabinet for final
construction.

Buildi ng th is simple kcyer wi ll help
yo u gai n kn owledge and skills th rough
study, experimenta tion, and construc
tion - and yo u will e nd up wi th a very
use fu l station accessory as wcll ! Like
most amate ur rad io projects, this
project is ripe for furthe r improve
ments and modifications. Keep in
mi nd that thc program described in
thi s art icle utilizes onl y a very sma ll
part o f the PIC 16F84's capabilities .

I wa nt to ex press my gra titude to
my fri end Dave Evison W7DE for his
patience in readi ng and doing some
pre lim inary ed iting of thi s article . Fa

S ub routines "Paused" and " LP" pro
vide pauses between letters and words
in the messages . The req uired dura
t io n of these pauses was achieved by
appropriate se lection of the delay
constant's values.

The pa ri of the program labe led
"padd le" is a lmost the same as what
was in thc o rig ina l kcyer program. O ne
di fference is in subroutine "Pause."
The de lay constant was changed from
14 to 9. Why? Because when the kcycr
is operating from the paddle any time
the program is checki ng fi ve micro
controllers ' inputs and uses 5 proces
sor cycles more each time. Thi s. of
co urse, wi ll increase the pause d ura
tion betwee n dots and dashes . To com
pensate for th is, the delay constant was
decreased .

Schematic dia gram a nd
construction

Sum mary

starts to exami ne five port B inputs.
The first step is labe led "MainCQ". If
RB2 is sti ll high (button unpressed)
the next line instruction. "Gore CQDX",
sk ips o ve r the CQ message and e x
amincs inpu t R B4.

If RB 2 was really low. the program
wi ll ignore the second line and con
tinue from the thi rd one. Actua lly,
thcre are numerous subroutines bei ng
called one by one w hi le forming the
message. At first, subroutine CQ was
called th ree times. Next is ca lled sub
ro ut ine " from", which in fact ge ner
ates the word "de" in the radio
message . (It is impossib le to name thi s
subroutine as "de", because this com
bination o f letters is reserved for the
PIC microcontroller and is forbidden
for use as the label or subroutine
name.)

Then subroutine "MyCall" was
called th ree times, " PSE" once, and
"K" . The first C W message is cu m
ple te d , a nd the inst ruc ti on "Goto''
ret urns the program to " Begin."

I hope th is gives yo u the idea of how
any message is formed. You may ex
amine how it is organized in the
"CQDX", "CQTESr , "QRZ," and
"QTHname" portions of this program. II
is really very easy. Subroutines included
here also in voke other subroutines for
dots, dashes, and pauses.

Please pay care ful attentio n to sub
rout ines "MyCall ," "MyQT H", and
" Name: ' You must understand how to
change the sets of dots, dashes, and
pauses to make your callsign, QTH,
and name ava ilable . Remember that
you have 10 call each time the subrou
tine produces one dot , dash, or pause .
These subro utines arc only what you
nccd to c ha nge fo r co rrect o peration
of this kcycr at your station. First.
merely write your cal lslgn . QT H.
a nd name in Morse code, using dots
a nd dashes. Thcn substitute the m by
instruction "Ca ll" and appropriate
subro utine name. PIcase keep in
mind that pau se s between dots o r
das he s arc incl uded into both s ub
rou tines ge nerating dots and dashes
(at the ir end). This means that you do
not add any pause afte r Morse code
c lements.
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