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Inside Digital TVNCR Tuners
Pari 5: Decimal-to-binary conversionprogram.

The four previous seclions have discussed the runer ty pes, a data transmitter. a data
receiver, and tuetliods for controlling and testing the digital tuner. It sometimes seems
rhat gelling ready 10 do a project rakes longer then acrually doing the "work" on it,
and working wilh digital tuners is no exception 10 the rule.

1 Band Selectors Frequencv Select Data in a Binary Format

Fig. 1. Data format requiredfor controlling a llix ifa/1VNCR w iler.

14 73 Amateur Radio Today . January 2001

.,WThen it co mes to com mu ni
r ation with a digital tuner,

we m ust usc a language that
is unders to od by the tuner, and that
incl ude s the format o f the data pre

sented. That brings us to the objective
of the BAS IC program that's discussed
here . We, as hams, deal w ith freq uen
c ies in a decimal number formal. hut
the digita l tuner can o nly handle infor
mation in a binary format. Therefore ,

it is necessary for us to convert from
deci mal numbers to th e equ ivalent in
binary.

Converting numbers from decimal to
bi na ry is q ui te e asy and may be done
using penci l and paper as was di s
cu ssed in part four o f this series. Rut
for those who wo uld rather let the
computer do the "work." then the RA~

SIC program shown here will d o that
and w ill provide the data in the correc t
binary format as sho wn in Fig. 1. Fig.
2 sho ws the data Ilow pattern o f the
BASIC program with decision poi nts.

I 4 3 2 1 15 14 13 12 11

The program generates and formats the
data that can he entered directly into the
tuner with the data transmitter switches.

The conversion process is done by
sequencing a series o f subtraction
steps and assigni ng a " I" or a "0" to

each. depe nd ing upon th e success of
the subtraction. As the program runs,
o nes and zeroes arc ass igned to num
be r variab les and sto red until the e nd

of the co nvers ion proce ss. The steps in
the p roce ss s tart wi th determining the
d esired frequency o f the tuners yeO
(loca l oscillator) . Entering ei ther the

desi red osc illa tor frequency or the de
sired rece iver input frequency finds the
other frequency by ca lcu lat ion . An in
termed iate freq uency OF) of 47 MHz
has bee n used in the ca lculatio n. A l
though 47 MHz is the freq ue ncy that
I' ve c hose n to usc, TY and VCR sys
tems usc approx imately 43 MHz (m id
point between ..H .25 and 45.75 MHz).
Actually, the tuner doesn ' t care about
the specifi c IF that 's chosen. a nd an y

lsDl
10 9 8 7 6 5 4 3 2 1 I

-

IF frequency between 41 and 50 ~lHz

can he accommodated at the tuner s
output.

The seco nd step in the calculation
process is to di vide the yeO frequency
by the sy nthesizer step freque ncy.
wh ic h is 62 .5 kHz fur m ost d igital
tuners . The result o f th e d ivi sion is a
nu mber representi ng the synthesizer
di vide ra tio that' s needed by the syn
thesi zer to " lock" the YCO to the
de s ired frequency.

The thi rd step in the c alculatio n pro
cess is to co nvert the di vide ra tio from
a decima l to a hinary format that can
be docked serially into the dig ital
tu ner 's regi ster.

Upon co mpletion of the c alculation
and con version. the program w ill di s
p lay the orig inal decima l fre q uency
inform ation along with the form atted bi
nary datu that will set up the main fre
q uency divider for the tuner 's frequency
sy nthesizer.

For simplic ity, prin tout of the fi nal
data has been fo rmatted for d isp lay o n
the monitor in prefere nce to a paper
printout.

The program

T he BASIC program sho wn in Fig, 3
is di vided into four main parts. with



START

OSCIUATOR fREQUENCY
RANGE INfO

SELECT!PUT DATA
OSCIUATOR= ·0·

REaM = .R"

SElECT ·0·A INPUT ERROR

/
SELECT"R·

ENTER FREQUENCY ENTER FREQUENCY

-i -i
F= R- 47 F= R+ 47

..i
- I CAlCULATE BAND
"I ANDDATA BITS

CAlCUt!e DMDE
RAno BASED UPON

STEP SIZE

SET BANDBITS
B4 TO B1 PER

BAND FREQ UMITS

OUT OFRANGE
ERROR

./
CONVERTDECIMAL

TO BINARY

ASSI~NARY
TO DATA fORMAT

-i
PRINT USER DECIMAL
INPUT INfORMAnON

-i
PRINT BINARYDATA

IN CORRECT FORMAT

+
RETIURN TO START

Fig. 2. H ow diagram for a H.4SIC program that converts decimal frequency numbers to

biliary and prints data in a digital t /lllers required format.
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the first be ing the use r interface and in
put. The second part sets the four band
select bits into a binary formal. Band
bits. as used by the tuner. arc not bi
nary. hut arc "pass-through" one-out
of- four data bits, meani ng that the bits
represent which synthesizer output band
port is to be selec ted.

The third section of the program per
forms decimal-to-binary conversion of
the divider ratio by a sequence of sub
tractions and makes the assignment of
binary numhers to the num ber vari
ablcs. The last section formats the data
for disp lay on the monitor.

When I laid ou t my data transmitter,
I used th ree x-switch d ip switches
maki ng for a maximum o f 24 binary
data entry possibilit ies. However, the
digita l tuner can use only 19 of the 24
switches. In an attempt to keep things
positioned correctly for minim um data
entry into the data transmitter. the bi
nary printout is formatted with the four
band hits shown on the left followed
by the 15 main frequency divider hits.
Spacing is provided betwee n the
switch groupings to aid user readabi l
ity hy matching the three bloc h of
sw itches. Because of the two-digi t
o ffse t between the data transmi tter
switches and the tuner's register. ad 
justing the placement of the data hit
paucm on the transmitter switches is
req uired.

T he BASIC code that's used in the
program has been done in the most
general fo rmat possible so that it is
suitable for most all BASIC interpret
ers . Very litt le conversion of the pro
gram lines shoul d be required for it to
operate on even the most difficult of
BASIC interpreters.

Program changes

T here are a lways changes to he
made. so as you work wi th dig ita l
tu ners. changes in the way the pro
gram presen ts data wi ll occ ur. One of
the anticipated change s is the s tep
fre quency o f the synt hesize r that you
might encou nter. As used in T Vs and
VC Rs. the step freque ncy is 62 .5
kH7. and is used as such in program
line 110. When the tuner can he repro
gram rncd to operate on a di fferent step



10 DIM A$(l )
20 REM 3-WIRE DIGITAL TUNER BINARY CONVEASION PAOGAAM
30 AEM WAITIEN BY HUGH WELLS W6WTU 9/99
40 PAINT:PAINT:PAINT "TUNABLE AANGE OF THE OSCILLATOA IS": PAINT "96 TO 863 MHZ:'
50 PAINT:PAINT "ENTEA THE OSCILLATOA OA AECEIVE FAEQUENCY IN MHZ."
60 PRINT:PAINT "ENTEA (0) FOA OSC OA (A) FOA AECEIVE...";:INPUT AS
70 IF A$="O" THEN PAINT:PAINT "ENTEA OSC FAEQ...";:INPUT F:A=F-47:GOTO 100
80 IF A$="A" THEN PAINT:PAINT "ENTEA AECEIVE FAEQ..:';:INPUT A:F=A+47:GOTO 100
90 GOTO 50: AEM WAONG ENTAY
100 AEM CALCULATE BAND AND DATA BITS
110 N=F/0.0625:AEM SETS STEP FAEQUENCY
120 IF F<=160 THEN B4=0:B3=0:B2=1 :Bl =O:GOTO 150:AEM VHF LOW
130 IF F<=384 THEN B4=0:B3=0:B2=0:Bl =1 :GOTO 150:AEM VHF HIGH
140 IF F<=864 THEN B4=0:B3=1 :B2=0:Bl =0:GOTO 150:AEM UHF
150 IF F<96 OA F>863 THEN GOTO 50:AEM VCO OUT OF AANGE CHECK
160 IF N>16384 THEN 180 340 IF N>256 THEN 360 520 IF N>4 THEN 540
170 N14=0:GOTO 190 350 N8=0:GOTO 370 530 N2=0:GOTO 550
180 N14=1:N=N-1 6384 360 N8=1:N=N-256 540 N2=1:N=N-4
190 IF N>81 92 THEN 210 370 IF N>128 THEN 390 550 IF N>2 THEN 570
200 N13=0:GOTO 220 380 N7=0:GOTO 400 560 Nl =O:GOTO 580
210 N13=1 :N=N-8192 390 N7=1 :N=N. 128 570 Nl=1:N=N-2
220 IF N>4096 THEN 240 400 IF N>64 THEN 420 580 IF N>l THEN 600
230 N12=0:GOT0 250 410 N6=0:GOT0430 ~~~ ~g:~:GOT0 610
240 N12=1:N=N·4096 420 N6=1 :N=N·64 610 PAINT:PAINT:PAINT
250 IF N>2048 THEN 270 430 IF N>32 THEN 450 "OSC F = ";F;" MHZ","AEC F
260 Nl l =O:GOTO 280 440 N5=0:GOTO 460 = "'A'" MHZ", ,
270 Nl1=1:N=N·2048 450 N5=1 :N=N-32 620 PAINT B4;B3;B2;Bl ;
280 IF N>1024 THEN 300 460 IF N>16 THEN 480 630 PAINT
290 Nl 0=0:GOTO 310 470 N4=0:GOTO 490 N14;N1 3;N1 2;Nl 1;"
300 Nl 0=1:N=N· l 024 480 N4=1 :N=N· 16 ";Nl 0;N9;N8;N7;N6;N5;N4;N3;"
310 IF N>51 2 THEN 330 490 IF N>8 THEN 510 ";N2;N1;NO
320 N9=0:GOTO 340 500 N3=0:GOTO 520 640 PAINT PAINT
330 N9=1:N=N·512 510 N3=1:N=N-8 650 RUN

Fig. 3. BASIC p rogra lll Iha( generates (/1/(/ [anncus the required data [or conrrollillX l/ TVNeR tll iler.

value. the step number in line 110 can
be changed to accommodate the new
step frequency,

Also. I' ve used an inter mediate fre
quency (IF) of 47 MHz ....'hen working
with TVN eR tuners beca use I' ve
fou nd that frequency to he interfered
with less in my local area than perhaps
45 to 46 MHz. The actual center IF
frequency for tuners is approximately
43 MHz. Because of the ,v'ide band
width of the tuner 's outpu t resonator.
most any recei ver tuned to the IF be
tween 4 1 and 50 MHz should work
well. But should the calculation of an
IF other than 47 Mil l he desired. pro
gram lines 70 and 80 may he changed
accordi ngly.

Another possible change is (he hand
bit selec tion based upon the hand of
frequencies. The tuner designer has the

freedom to choose which of the hand
bits that he may usc for \vhichcvcr
band that is to he turned on. As a rc
sult. the hand select hits may end up
not being in a logical sequence. Pro
gram lines 120 through 140 may he
changed as desired 10 provi de the hand
data for the tuner bei ng contro lled.

When considering changes to the
BASIC program. you should re fer to
the flow diagram as a reference for
where the changes need 10 he made.
The flow diagram provides an overall
map of the processes and adding (IT

changi ng derai ls within the program
should "fit" into the map.

Parts six and seven. the la..t in this
series . wi ll di scuss a simple process
for making printed circuit hoards for
the data transmitter anti data receiver
that I used for controlling digital tuners
during the study. m

GORDO!' WEST
IIAM TEST PREP TA PES

I HOOKS SOfTWARE VIDEOS

Prepare for r our ham test with "Gordo"
WB6~()A as your personal i ll~tlU ct or.

• XH~ ;'IiEW IHt:QIU:.. on audio casscucs
:"<0- ode Technician (4 rapes) ....... S19.95
Gencra IClass {4 Iapes ) ................. $19.95
Amateur Ex tra Class (4 lape-sl $ 1<;1 .95

•.IHE COnE on audio cassettes
Leamine C\V CQ-7" 'pm 6 ta pe'S ) . .. S29.95

• SEW SleD\' ~IA;'<i~I.s b}· "Gordo"
:\o-Code Technician C le ment 2) .. S11.95
General Clas~ IEJeme nt3) S I2.95
btraCla~s ( F.Jement 4 ) S14 .95

• PC SOID, 'ARE with study manuals
No-Code Technicia n (Element 21 .. S34.9S
TechlTech+IGen. (+ Code. Window~ ) S.t9.<;IS
General C I:tiS (3+ Code. Winduw~) .. 534.95
Extra C lass (4+ Code W in dows) ._.. 534.95
Ham Operator (T« h-[ 1; tra+C ode) . $59.95

• llIlE!1 VHS with study manual
No-Code Tech Video Course S31.<;I5

Add S-\.(O for <JUpping 1st sen, L'iO e3O,:n additiunal
VISA. l\.I a~tt:rt:'ard Discover, & AMEX accepted

WSYIGROVP
P.O. Box 565 101 · Dallas T X 75356

Call Toll Free 1-800 -66""9594
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