
Numbl/f" " on your Feedback card

T h e N4U A U Super
CW Station

by Sam Ulbing N4UAU
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SUPER CW

Photo 8. The character IIWl lII.

Photo A. Thelever 's main menu.

Project Features and O peration

The C ' '''' STATIO!" doe s many different
things. II :
• Copies and di splays CW characters fro m

yo ur receiver.
• Calculates and d isplays the speed of the

CW
• Has an SO-character di splay mod e th ai

stores and disp lays the last SO characters
o f code so you can rev iew your copy and
sending accuracy,

• Has a built-in random code ge nerator. You
se t th e character speed , space speed .
group sil l.' and sidctonc frequency. It will
send random code in any o f three d iffer
em modes. The first mode sends charac-
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~~)k. m er i ~ ~~~t h.a.1n ~hack! ::W~y.
II ~ a clock! 1'\0. It ~ a keyer! " :"0.
it's a CW tutor!"

"1'\0. it's the N,IUAU Super CW Suulon r
If you arc a new ham or want to upgrade

your ticket. this project will help you master
CWoIf youare an experienced ham. you will
learn to send bcncr and improve yo ur ability
to l'llpy in YOll r head . And you will lind the
receive r Function to be a [un way to 100'"
around the ha nds while improving your abil
ity to copy code. Whet her yo u <Ire new or
e xpe rienced. the built -in ala rm dod will
keep you from forgetting your next sked .

M~· Keyer Does It All

It is Monday morning about 6
a.m. and I' m silt ing in my shack
dri nking coffee and Irying to gel Q
my " rain in gear for a CW skcd
I' ve got at 06 :30. S uddenly I
he ar " D IT OA H OA H , O IT .,
D A II D IT D1T, DAH DA H
DA ti ." It"s my CW sta tio n
telling me it's time to tum on the
radio and copy the weather from
" WLO:' The high-seas fo recas t
is scm by WLO in C W at about
30 wpm and I'm copying it per-
fec tly wh ile g lanci ng thro ug h
the headlines in the day 's paper.
You probably think I am a real
C W whi z to he able to do that
while s t i ll ha lf a slee p . hil t I
am not. I can only co py about
25 wpm on a good day with all
my concemrauon. And I'm nOI
using my computer either. I am
using my keycr 10 copy and dis- •
play the code! That's right. my
lever.

Actu all y. I ca ll i t the e
" N4 UA U S upe r C W Sta tio n"
because it is much more than a
kcyer or a cloc... . II also copies
and display s CW from your re
cciver. sends random code (char
acte rs , words or calls ig ns j 10

pra cti ce . and d isplay s it. And
when you are ready 10 send CWo
it becomes an iambic keycr. with
three memories. that will d isplay
what \"Oll are scndt ne. II is casv• • •
10 build . fus in a small box .r- by
6 ft

, and costs only about $ 100 to
build.
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Figure J. Schematic for the Super CW Station.

C4

~PF 2 • -®- 78LOO~40)( 2 lCD Display DS l202-lJ4 8

~ 9 VI
Rl9 9-15

... I Y2
>OK (~ 06 ~ al Dl VOC, I ' "C, Rl

33pF h? >OK 0 2

R~:22 10Extemal Key K

-®--®-- VM

l~
vee ~

R.
19 18 14-1 6 .8-1 393R 372331 D4 as

>O K
Badlup -;~

17 87C52 -Ul .0 Vtt battery -=-
ToXml "Woo

R'
3233 21 22j~j~71~B 13 920~

(4AAor d?
10K f.} AN. Hied)

';1Vtt """"Q4 R7
m 10 K

M S R " ,D... +
. .7o« m @-vee 07

AS

OS or-
10 K R23 VM

Vtt h'7 Cl~
C6 ! c,~ ,!t ! C13

RlB
Sklot~ V. R3 R' 6.8 K .1

'00 K I K .:,1 ';h ~''-P' R2 b00$ SIG '0 K

From audio 2 • 5 10111213 • 5 e
on ~g

LM339 -U2 • 8 l M567 -U3 7~7
RI'

oo! 14 3 • 8 I R17 3 2 1

" 'K
100 K

! C. !Cl0R15 Rll R12
C8

~
S60

10 K C7 .1

~ J:' K R' O .01
R14 ~ , K

'OO K RI1 ,
10K R'

' 0 K

o·

these parts together, set the display bright
ness to your liking, set the decoder to the
frequency for your rig. and enjoy it!

Cin::uit Description

There are basically two sections to the
CW station. The microprocessor circuit does
all the processing in an 87C52. In it is an 8
kbyte program which th e 11.05 9 2 M Hz
crystal runs at a rate of about half a million
instructions per second. Whe n an Incoming
signal is received, the microprocessor mea
sures Ihe lime of the element and determines
whether it is a dot or a dash. This informa
tion is saved until an inter-character space is
received . The microprocessor then deter
mines what character was received by look
ing it up in a table, then mat character is sent
to the top line o f the LCD di sp lay via I I
lines. The second line shows the speed of
the code and the time of day. If you want to
use the bu ilt-in iambic keyer fun ct ion, the
microproc essor will sample the padd le input
lines and send the appropriate dots, dashes
and corresponding spaces for that speed. It
will also determine what character is being
sent and display it on the LCD. The micro
processor sends the dots and dashes to pin
17. where they go to two transistors (Q3 and
04) which can drive your transmiuer.

Another s ignal is output at pin 21 . This is
a sidetcne signal which goes to the aud io

amp (Q5). With the sidetone you can listen
to your sending if you just want to practice
and not actuall y transmit. The 10k pot (Rl )
is used to adjust the brightness of the LCD.

Four push-b uttons are connected to the
microprocessor. These are used to set speeds
and control the various funct ions of the mi
croprocessor. To pre vent lo ss o f cl ock or
me mo ry data , th e c ircu it allows battery
backup. When a power failure occurs, a sig
nal is sent to the microprocessor at pin 13,
causing the microprocessor to shut down all
the circuits and put itself into a sleep mode.
When power is restored , the keycr will wake
up with all the data saved.

Tbe demodulator circuit is the other pan
of the circuit. It decodes signals from your
radio and sends them to the microprocessor.
When a CW tone is heard on the speaker of
your receiver. it is a series of dots and dash
es thai are modulated at around 750 hertz. In
order for a computer to decode the tone it is
necessary to make the signal either a high or
low voltage le vel (5 volts or 0 vo lts). As
with human C W operators. it is also neces
sary to filter out as much extraneous noise as
possible so th at a clean signal is available
for copying. The demodulator helps do thi s
with two Ie chips.

The audio signal is brought into an LM339
quad comparator (U 2) at pin 7. When the sig
nal vol tage is less than the voltage at pin 6

(set by R I3 and RI 4). the output at pin I
goes to ground. When me signal voltage is
greater than me pin 6 voltage . 500 millivolt s
are applied to U3 because of the voltage di
vider formed by resistors R9 and RI O.

U2 serves two purposes. First, it rej ects
noise levels mat are not as strong as the de
sired signal. Second, it keeps the vo ltage to
U3 independent of the signal strength. It is
either 0 when no signal is recognized, or 500
millivolts if a signal is present. This is im
portan t for U3 to work properly. U3 is an
LM567 design ed to decode DTMF type sig
nals and is basically a phase-loc ked loop.
The lock frequency is set by R 18, the 10k
pol (R2) and cu.

C9 and CIO set the bandwidth . The maxi
mum possible band width of 14% o f the ce n
ter freque ncy (105 Hz at 750 Hz) is a pretty
narrow filter, but it is ideal for our purpose.
When the 500 mill ivolt signal from U2 is in
the passband of the LM567. the output at pin
8 goes to 0 vo lts; otherwise. it is held at 5
volts by the 8752.

Tuning into a bandwidth of 100 Hz can be
tricky. To make it easier. a second compara
tor on the LM 339 is used to indicate when
the sending station is in tunc. The LED will
flash the CW when it is tuned in; otherwise it
will he off. Between looking at me LED and
listening to Ihe frequency of the code. you
can tune in a station quickly and accurately.
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Photo C The tever connected to a paddle.

Palls lor box shown:
4' x6' aluminum box
118' texan S' x8'
Speakel
12 VOC walllJanSlormet
Assorted hal'dware

The Random Code Generator

w hen you ente r thi s mode yo u will see
the first of three menu s. th e speed menu.
which displays "C IIAR=XX SPC=YV.·· You
can se t two speeds. The character speed se ts
how fast the elements urc sent, and the space
speed sets the spaces between characters and
groups. This will let you send Farnsworth at
any speed Y\"-I want.

The next menu is th e 1110I1t' and !frOUfJ5

meill/ . The mode ca n he set to " W R DS:'
' ·S IG l\:: ' or "C HRS." The WRO mod e will
send 300 common C \V words and abbrevia
tion!'>. The SIG~ mode sends callsigns. The
U.S.-designated cattsigns a rc used and suffi x:
addenda arc also sometimes added ; i.e . /AG.
/AA./AE./M./2. e tc . This a llows you to get
used to the cullsigns most common ly used in
exams .

In the C URS mode. random characters arc
sent. You can SCI the charac ter gro up "i / C
from () to 15. With th e group se t to 0 the
keye r wil l se nd cha rac ters o ne at a lime.
Each time you press the dot paddle. the key 
e r will send and display the next character
and then stop. If you want to hear the same
character again, press the dash padd le. You
can do this <IS often as you wa nt until th e
sound of that charac ter is familia r. To listen
to a different charac te r, press the dot paddle.

In the W R DS mode . th e g ro up s ize is
used to set the way words a re scm. Normal
ly. words arc sen t 10 fi ll the LCD display and
the Tutor stops so you can chec k your copy.

cesxing by averaging the speed of the
last 20 characters. It takes into consid
e ra tion the c leme nt speed you se t a t
the start. the number of bla nk spaces.
and the characte rs be ing sent. T he
code di splay provides feedback on
how good your sending is. If you arc
ru nnin g characters together, you will
sec " & " rather than the let ters you
thought you sent. Inc rease your spac
ing a bit between the duls and dashes
and you will sec the lcucrs.

You can usc the kcycr with an ex
te rnal ke y. However. you wil l need
paddles to se t speeds. e tc. If you do
not have paddles. a pa ir of posh-but
ton or rmcroswuchcs can he used as a
paddle to set speed. You can swap he
tween using the internal and an exter
na l key any lime you are in the re
ceive mode.

Whe n you fi rst enter the ke ye r
mode. the di splay will ask if you want
to s to re a me ssage . Yo u can s to re
three different messages. If you make
a mi stak e whe n yo u arc stori ng the
message. just stop and press the " S"
button The cursor on the display will
backspace and erase a letter at a time.
When you have erased the e rro r. just

cont inue sending the message. You can send
the message anytime you arc us ing the kcyer
funct ions by pressing "M" and the appropri
ate memo!')' location ("M:' "S" or "R" bur
to n ). The " R" message h. a lso used by the
alarmclock feature (see below),

"

LED--high iflIensity
N.D.push-button slM1ches

NPN lransistor--2N4400
PNP Iransistor-2N3906
110592 MHz x1al
32768 kHz e er (6 pF)
78lO6 YOIIage regUalor
l N4148 1iOde
l N4001 diode
lOOk pot
10k pot
l OOk resister
10k resistor
6.& resistor
11<. resistor
560 ohm reSlslOf
20 ohm res esoe
4.7 1lF cepactor
0.2 ~F caoacnor
0.1~F capacitor
O.OlI'F c:apacilor
33 pf capacitor
4().pf1 sooer8"'" socket
14'p4n socket

, ~ . .,...

Electronic parts:
87C52 preprogrammed moo
LM339
LM567
0 51202

SUPER cw S TATION --It.

"-..• • •.. • • •

U1
lI2
U3

'"40 x2 LCD clSJOy
04
02.03,05
Y1
Y2
0 1
02,03.04.05,07
0 1,06
R3
Rl ,R2
R14.R17
R4·5,A7·9.Rtl ,A19--23
R18
R6.Rl 0,R13,R16
R15
R12
Cl ,C2,C I2
C10
C6.C8,C9.CI1 .C 13
C3.C7
C4.C5
ro- ut
ForU3,U4
ForU2
PC board
l EO 1
"',S.R.RESET
Hook·up WIre

To change your sending speed. press the "S"
button and use the dot and dash paddles 10

increase or decrease the speed (2 wpm to-lO
wpm). When Y'ou stop sending. the kcyer
will shift back 10 the receiving mode.

The mtcroproc cssor calcula tes and d is 
plays the ac tual speed of the code it is pro-

..Building the Project

With only a few parts and the PC
hoard. th is project is easy to build.
There an.' a number of wire s run
ning Innn the PC board to switches
and di!oplays on the case. A careful
layout will make the project nearer.
I ha ve used a 4" by 6" a luminum
case for my CW stat ion and a Lex
an top (see the photos ). T he a lu
minum box ;ICIS a... a ground for all
the jacks mounted to it, so I do not
need 10 run a separa te ground wire
for each j ack. thu s reducing clutte r.

The Lcxan top protects the rathe r
so ft surface of the LCD display, AI
~J. because it is eas ily heated and
bent. I wa!o able 10 set the LCD and
LED at a beucr viewing an gl e . I
used Lcxan becau se i t does nOI
break. h ut Plexi glas wo rks we ll.
100 , if you are careful. You can abo
use a plastic box, but you will need
10 run a ground wire to a ll the jacks.
The curre nt d ra w is nhou t 30
m illiam ps (w ithou t the spe ake r )
and you can powe r it fro m a 9- 10

15-HlIt SOUR'C. I have found a wall
t rans fo rme r 10 he a good power
supply.

Us ing the ew Stat ion

When yo u turn o n the C W station. you
will see the clock displayed. In this mode
you can SCi me clock or alarm data, o r you
ca n ente r the ma in menu hy pre ssi ng. the
" M " button. In the main me nu, "73 DE
l\4UA U" is displayed on the top line of the
LCD. The second line shows: " \ I=TO l\: E
S=CODE R=8OCHR P=KEY: ' You have the
choice o f going to one of severa l sub-menus.
dependi ng on what you want 10 do with yo ur
CW station :

I. Touch eithe r the dot or dash paddle 10
usc the C W station a.. a l-ode translator and
iambic kcyer.

2. Press the "S" buuon 10 ente r the ran
dom code genera to r.

3. Press the "R" button if you want to use
the Su-charact e r feature.

-I. Press the " M" button to set the sideronc
frequency,

Receiving a nd Sl'nd illKC\"

To copy incoming cede. tunc in a statio n.
The tun ing LEO wi ll be o ff until you tune it
into the 100 Hz passband . When Y'OlI see the
LEO Flushi ng on and off wit h the Mo rse
code. you are tuned in and you will sec the
received cod e scrolling across the top line of
the LCD. The bo ttom line wi ll sho w th e
speeds you se t and the actual speed of the
i ncoming code. The current time o f day is
also displayed on this line.

When you nrc in the receiving mode, you
can send code j ust by touching your paddles
or key. The recei ver will stop copying the
incoming code and will se nd and displ ay
your code. The code you arc sendi ng is dis
played in capitalletters 10 dist inguish it fro m
the rece ived code. whi ch is in small teuc rs .
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If yoo want to try pract icing copying words
in your head, you can set the group size to 0
or l. The code generator will send random
words contin uously and they will scroll
across the screen. You won't be able 10 write
the words and check them, but if yoo want
to learn to copy in your head this will g ive
you good training.

The third menu is the cha racte r menu.
which lets you select which characters you
want to practice . It is only d isplayed if you
select the CHRS mode. When it is first dis
played, you will see all the possible charac
ters. To select just some o f the characters,
use your paddles to "erase" the characters
you do not want 10 copy, and leave the ones
you do want to practi ce.

When you are ready to co py random
cede, the code will be se nt and displayed on
the LCD screen. When the screen is full , the
Tutor will stop and let you compare your
copy with what was sent . To send anothe r
set of 80 random characters. just pre ss a
paddle.

2 Meter Portable
Arrow (Ihatt) Antenna
ThUll the ON:' 10U h.~ heard about
~ froIIl ...~ Ibdt to.
4en m l t.amm n 1M 2 amutN 1--1--1---\
SI..-." 14ht W""""',

~r""'" lII< 8 '$1 S 73 211
Arrow Antenna InclU<kf;

Shipping
1461 Peacock PI. (303) 663-5485
Loveland, CO 80537 F.,. l303) 663-5065

CIRCLE eo ON READEH SIoAVICE CARD

The 8O-Character Mode

In this mode you can send or receive code
but it will not scroll across the screen. In
stead, it will fill up the 80 characters on the:
sc reen and stop. This feature is es pecially
useful if you are copying code with pencil
and paper, because it lets you concentrate on
copying, and afte r 80 characters you can
check. your results. This mode is also helpful
when you are practicing your send ing. be
cause it will let you concentrate on sending,
and when the display is full you can check.
to see how well you sent.

Constant Tuning and Sidetone

This mode will let you send a continuous
tone 10 the transmitter, and a sidetone signal.
You can use this mode to tune your antenna
or to change the frequency of the sidetone
oscillator. The sidetone frequency can be set
from 600 Hz to 900 Hz.

The Clock Mode

The clock mode displays the time, date

C. W. WOLFE COMMUNICATIONS

1113 Centra l. B<~IllQ$. MT 59102
406-252-9220 Fax: 406-252-9617

can", wm.kx~~

ClRQ.E 20 ON READER SERVICE CARD

and day of the week. In th is mode. it also
shows if the alarm is set. When the alarm is
activated. the clock will send the message
stored in memory " R." It sends it in CW on
the side tone speaker (but not to the transmit
ter!) and simultaneously displays it on the
LCD. This message can be up to 15 charac
ters in length. If you do not have a message
in memory. the alarm just beeps.

Obtaining the Parts
Except fo r the 8752 and PC board , all

parts arc availab le from catalog parts suppli
ers like Digi-Key. Mo user, JOR, etc . The
pre-programmed 87C52 and PC board are
a vailable from the au thor (5200 NW 43rd
SI., Suite 102-177, Gainesville, FL 32606;
E-mail n4uau @freenel.ufl.edu ) for $40. In
addition, the author has a convenience pack
of all the electronic part s for $85 and a limit
ed number o f box paris (aluminum box ,
pre-bent Lex an cover, speake r and wall
transformer) for $ 15. Florida residents add
sales tax please. iii

Next Day

CIRCLE 5 ON READER SERVICE CARD

Compact! Only I " x 2.5" x 3". An
inch shorter man a pack of ciga
rcrtcs.

Powerful! L -un high integration
MPV with une megabyte address
space. A real pt twerhouse.

Inexpensive! Unly US$129 132k
RAM model).

Perfect Begin ner's TNC: Every
feat ure you would expect in a
.normal size' AX.25 12(X) baud
TNC. plus:

On-Line HELP! So easy to learn!
Type Help and a command name (or
part 01 a command name) and re
ceive the correct spe lling, shortest
uhbreviation. default valuer s). ac
ccptable values . and a short explana
tion of its function.

The NEW PacComm PicoPacket
EPROM and RAM are sock
C100 for case in upgrading firm 
ware and increasing memory.
KJ -45 scnal cablc with adapter
10 1l~.-9S . RJ-4S radio cable has
real wire - solders easily to radio
connectors.
lnstructton manual , schematic,
Quick. Command listing, power
cord included.

Options
12Hk or SI2k RAM.

Terminal programs for both DOS
and Windowstv included. l-ull -time (,PS port tsecond serial

port) with real-time dock and 128k.
Personal Message System with all
the state-of-the-art features. Mating OPS receiver. A Trimble

SV~Six-CM2 receiver flts in a sep-
APRS (Automatic Packet Reponing araie case tne same size as me Pico
System) compatible comprehensive and attaches via an audio stereo
GPS support buill-in. cable.

PacComm Packet Radio Systems, Inc.
44 1.1 N. Hespcrides St., Tampa. FL J Y, 14-70 Iii

+\HI.1 I X74-2980 Facsimile: +,XI.1 ' X72-X6Yb
BSS: +IXIJ l X74-J078 CompoServe:76570.2IXIJ Interne t: crruulta'paccornm.com

Orders & Catalog Rcqucsts : (800 14H6-7JH8 124 hour VOKe mai l ,

CIRCLE 152 ON READER SERVICE CARD
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