
Can Markle K81HQ
11570 Taylor Wells Rd.
Claridon QH 44024·8910

Commercial-Quality
Function Generator

How about this addition to the bench ?

How many times have you needed a Function generator to provide a source of sine or
square waves to test your hem equipmen t or a new circuit idea? More than a couple. a t
least if you are anything like most experimenters. A good. high-quality . d ual-tone
sine wave generator is a reaIIy needed item also. if you need to check out your SSB
transmitter and linear amplifier performance.

e ll. here is such an instru
mer u that docs those jobs
nicely. with the added fea-

lure of a frequency counter that is also
a nice extra to have. So let us take a
look at what is required.

fi rst. we must understand what I
was interested in when do ing the de
sign phase. The absolute number one

FIg. J. S"tlplified schematics,
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R A T I O N

SHOP OUR ONLINE STORE
www.allelectronics.com

JMC' 1225-12HBA
120mm(472")
square II 25 mm
(1") widfl cooling fan.
Dual ba ll tlearing fan
c rovoes reliable
output of 68 CFM @

2600 RPM, 12Vdc @
06 Amps, 45 Dba max @ 1M Designocl for
50,000 hours @ 25 deg C. Thermopla stic
hou sing and 7 blade impeller. Three 7" pigtail
leads w;th 3-pin connector (0, l ' cntrs). Third
lead is lor sensing rotation. Prepped with
meter finger guard UL, CSA,CUL, CE. Large

Quantity avasatae. 90 fo r $3.00 each
CAn CF·153 450 fo r $2.25 each

$400 990 for $1.50 each
e a c h 1980 for $1.00 each

Incredible Price! 12 Vdc
120mm Cooling Fan wI Screen
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NOTES:
1. RANGE AND FUNCTIONS SELECTED BV ANAlOG GATE ICs U7,U8, U13, U14 (NOT SHOWN).

REFERENCES:
t . NATlONAl SEMICONDUCTOR OPAMP DATA BOOK. PAGE 1-465 "FUNCTION GEN ·
2. SINEWAVf OSCILLATOR FROM EON MAGAZINE ' HNOVATIVE LINEAR CIRCUITS," PAG E 144.

5mm tlttrs- Violet LED

Emits blue 395nm UV light. 0
Water-clear lens 3.7 voc, 20 mAo
15degreebeampanem CAT. ULED-l

$1ZS 100 for 51.15 eaeh
ea ch 1000 for 9Sc each

I

10 for $15.00
100 l o r $100.00

MAIL ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys, CA 91408

FAX (81 8)781·2653
e-mail allcorp@allcorp.com

Low voltage. tow cu rrent min iature
vibrating motor. Operates on 1.5 . 3 voc
@ 62 mA Tiny motor with onset
weighted sha ft is used in cell phones
and pagers for vibral ing ale r! signal.
A removable black rubbe r toot surrounds
the motor and provides a flat mounhog scr
face. Without the rubber boot the molor mea
su res 0.24" dIS. ~ 0.5" long. The shalt and
weight add an extra 0.21" to the overall
length. Prepped With 0.42" long metal tabs.

CAT . OCM-204 r-=== ;;;;-'
$1~~Ch

T[RIolS. NO M 'N'I.I(M OR~R. SI-.ppoog and NoI"dhN;lIot !hoi
48 ..... .. ... .... US.A. S6.00_"""" _~AI<.
...." PA 0.- C..- AI..... PItY1uI~ o.-clerl _8"'"
., CALIFORNI... m".t~ IccaI sr,,,,,.- III . 0........ _

l om,'''''. NO COO. Pf"'" sui""'"
CALL, WRITE 1<> chan9" ...1'KlUl J>OIU

FAX or E·MAIL
for our FREE

96 Page
CATALOG

Outs ide the U.S.A.
.....d 13,00 postage .
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Fig. 1. COIII/JOflem locations.

Fig. I. ."J";m/,Iified schematics {continued].
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HORSE Express

A Division of Milestone Technologies. Inc

Everythingfor the
Morse Enthusiast!

Keys, Bugs, Paddles, Keyers,
Books, Kits, Tools, Software... .

Free Catalog!

www.MorseX.com
(303) 752-3382

priority was to get the best sine wave
oscillator I could. My requirement was
a 0.01% total harmonic distortion
(THD) sine wave, which I was able to
accomplish. This design is a Wien
bridge arrangement with four select
able ranges with continuously variable
overlapping bands.

The next absolute was to have an
onboard digital counter circuit. It must
be inexpensive and reasonably accu
rate, with an external input for measur
ing a test circuit frequency. The
counter circuit is a watch crysta l time
base which is divided down to provide
a one second window as a counting

period. The second one second period
is used for the latch and reset func
tions. The 0.5 Hz is well within the tol
erance required to accurately measure
the one hertz to one megahertz range
of the function generator.

The six stage counter circuit consi sts
of two MC-14553 CMOS digital
DIPI6 ICs which provide the six de
cades of counting. The output is multi 
plexed so as to have a small,
inexpensive IC package. These multi
plexed BCD outputs are then loaded
into the latching and decoding seven
segment displays that are made by
Hewlett Packard. These displays arc
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LOW PROFILE HFANTENNAS
THA T REALLY WORK!

"Work theWorld Without Working Up the Neighborhood»
• •

1
1
1 • 1
frepare for your ham test with "Gordo" .
• W86NOA as Jour personal instructor. •

.- IJ:!E...NEW TI:I~ORY. on ,aUdio cassettes 1
No-Code Technician (4 tapes) ., $19.95

1 General Class fa tapes) $L9.95 1
1 Amateur Extra Class (6 tapes ) $29.95 1

I
- THE CQDE un aud io cassettes

Learning CW (O-7w pm 6 tapes) $29.95 1
I Speed Builder (5-16wpm 6 tape s) .. $29.95 1
1 Speed Flttildc r ( IO~28wprn 6 tapes). $29, 95 1

• NEW STUDY MANUAI.S by "Gordo"
1 No-Code Technician (Element 2) ,. $11.95 1
1 General Class (Element 3) $12 .95 1
1 Extra Class (Element 4) S19.95 1

- PC SOFTWARE with study manuals
1 No Code Technician (Element 2 ) ....$34. 95 1
1 Tel:hrrech +/Gcn. (+ Code, WindowslS49.951

1 General cuss (3+Code, wtndowsj. $34.95 1
Exira Class (4 + Code, Windows).. $39.95

I Ham Opera tor (Tech.-Extrll + elide) $64.95 1
1 Morse Software On ly $1 4 .95 1

I- VIDEO VHS wi~h study manual 1
No-Code Tech video Course ,..... ,..... $31. 95

1Add \5.00 ,hipping lsI item. SUO each additional 1I Priority Mai12-J day service availahle 1
VISA. Ma' lerc.uJ . Discover. & AMEX Accepted

1 W5YI Group 1
1 P.O. Box 565101 • Dallas TX 75356 1
1 '·800·•••-95'14 1

www.w5YI.()r~
.. .. Fig. 3. Schematic. power supply section.
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APPROX, TCn1lL' $ 132 .00

"""" ,(l) ACE: Ha rdwa r e 1Il003919 AllllOnd Spray Paint (l S0 1) $3 ,00
(2 ) Minwax Polyurethane ,330S0 Clear Gloss Spray (1 10 1) $4 .00
(3 ) * \IIC t. GroupWest '57A-1S-1800CT (3aW) Wa ll Transformer ,
( 0{, ) ** Author "'sed BO\l:<'n$ 10t",rn pot beca us e it was available

Tests s bOll Mo\lser part t. O,J: . (Optional) 1S,1 Dial.
(S ) OUt/In_6FT Coax with mal e SMA's (Jamec041S9"50 ) $5 . 7 S .

Beautifully hand-polished.

Sta mped brass case and
beze l.
Curved glass crystal.

Wall or bulkhead mounting.

Made so well they last from
generation to generation!

Order this month and save
$20'

Your price $75

If you're a No-Code Tech , and you're having fun
operating, tell us about it! Other No-Code Techs
will enjoy reading about your adventures in ham
radio-and we'll pay you for your articles. Yes, lots
of nice clear photos, please. Call Joyce Sawtelle at
800-274-73 73 to get a copy of "How to Write for
73 Magazine."

Chelsea Clock

,".os
.".".ac
.ae."."."."."

(Jameco-31149)
(J ameco- 3 0314 )
(Jameco-30162)
(J amec o - 3 (867)

(Oi g i J:ey-P3 3W- 2BKJ
(J a meco-2 9 911)

(Mouee r - :l: 91 - S6K)
(Jamec0429997 )
(J a 1lM3co-29735 )
(J a meCQ- Bulk)

l J amec o- 31316)

"'7K-S\- 0,2SW- CP-Ree
2200~St40.25W-CP-Xee

lS0-St-O ,2S.-CP~Ree

33 0 - S\ - 0 . :l:SW- CF-Re B
33 -St-1W-MOF-Res
10X·5\ -0,2SW-CF- Re.
56K-St-O, :l:5W-CF-ReB
100X4S\40 ,25W_CP_Re s
1200 '5\ -0 ,25W- cP-Res
1800~S\40 ,2SW-CP-R.s

560-5\ - O.2SW-CP-Ree

0"'''''''CAL RO!IB 5 \-0, 2SW, CP-Re a (Any) . 4 0
Knob- O,2S" -Black (Larglll ) (J a mec:o - U 8U 1 ) 1 . 2S
Knob - 0. 2S "-lUack (SlIIll ll ) (Jameco~16 2"99) 3 .75
1 001tx8 -2t - OIPI6-RNllT (J _ c O-10 86 44) .60
P8 Switchee {1(RS-1273-B) (JlImeco-15537S1) .80
PB caps (ItRS _CAp 4B) (Jameco- IS5"OB) . 3 0
01'OT {2· Poe I SubMini Toggle (J _ e O-7S911) 1 .29
SPOT (:l:- PO.\l)$Ul)M:tW. Toggle (J amec O-75 9 69 ) 1.15
SPl1I' U -PQS)SUllMini Toggl e (J """'CO-72SS7) 1.15
0,2S" Rubber Gromet (Any) . 10
0 ,2S" Nylon Standofte ' 4 a c r ewa (HOa f e t t)

~.

SIU , 2
,." a
sr
sa

"

Ten -Tee Bnclollure ( t'BN- TBC-JW].OI ~ 16.00
0,7S "(1I4 ' Stllnd-Ott (Holltelt-2S - 146) 1.50

-we lSVAC-l,8A (CT) W&ll Xfmr (Hosle1t 56-781) J .!J5
U1 LM2940CT- 5 SV-lA Reg I C (JIlm8CO-107182) 1 . 29
U2 HC4060 CMOS I C DI P (Mouaer-Sl1-M74HC4060 ) .64
U) 40n CMOS u: DIP (Mouller -Sl1- 4022 ) . 6 6
04 ,U5 4553 0l0S I C DI P (J lllllftco - 137 Q9 ) 5 .90
U6 4. 09 3 0105 IC DIP (Jameco-IUOO) .29
U7 -9 ,13,14 RC40S2 CMOS I e OlP(Mouller_Sll_M74HC4052) 4 .20
010 HC4520 0l0$ IC DIP (Mouser-511-M"HC4520) . 62
011,12,22 TL064ACN' Quad. OPAmp IC(Moueer511 -TL064ACN)3 .00
015 LM63 2 1 Linear IC (Di g :l-J:ey LM6J21N) 5 .28
016-021 HP-SIHI2 - 73QO 7Seq rc (Jameco-1.73B131 29 .70
a u ae.l:81-- 3,S " · -Slacll (Digiltey -PRD250B) 2 .00
BZ2 Bezel · · 3 , S " - -Red Len s (Di g U :ey- PRD2S0R) 1 . 6 0
lIZ3 Btu:e!-- 3 .S"--Clellr LenslDigUey · PRIllSOIllI ) 1 . 6 0
J l .JJ,J4 Jack SMA Bulkhelld Fern coax(JameeQ-153285 ) 7.50
J2 J a dl: ITUt Poi.n t ) (Any) . 2 5
01 PN2222 NPN Trlln (J amee Q- 178 Slll .16
Q2 PN2907 PNP 'I'ran lJ a1'!leCO- 1 78 5 2 0 ) . 16
DB l 20 0V- l . 5A Diode Bri(lge (MOua e r- 6 25-" 12G) . 3$
01,02 1H5232B Zener Diode_ lJ8DIe<:o- 179(55) .U
03.04 OBurrB
05 -D8 T-l 13ll1ll) Green LBD lJlIlN!co-346(6 ) . 6 0
0 9 - 0 12 T- l (31l1t1 ) Red LBO (Jameco-94529) . 76
BZ4 4ll 3..... LBO Bf>zelll (LH-.10 Cl ) (J a mec o- 9 5 513 ) _9 6
PCB Ped PC Board 4 . Sx17- lMoueer4574 4169P<il4) 10. 59
8 1 . 2 . 3 13240 .Lamp T1 'U re Leadl!l lHoal e1 t - 25 - 2 9 0 ) 1.05
Xl 3 2768 RZ Wateh Crylltal. tt2 (Oig~ .l8(1) . 30

OIP16 WW lMach Pin) Sockllt{Hoafelt- 21-l74) 4.00
OIP18 WW (Mach Pin)Socket IHoefelt -2l - 180 ) 4.50
OIP24 ( If ) IfW l~chPJ Socket (Hollfe.lt-21-1S") •70
OIP241S1 KN (MachP)Socket(HoBfelt - 21 -183) 2 .80

8 I P- 1, 2 SIP40 llW Header (JalllllCQ-1608611 .SO
Decal. Itit {Radio Shack) lR.'l-270-2011 3.00

ca . C2 6800MP-16:V- Blect-Cap (1 b.36) lJameco -3 1510) 2.18
C3 . ", 2 1, 22 O.01MF-50V-Mono-Cap (Mouser -:nRX":LO) . U
C9 1001O'-35V Blect cap (Ull ) IJAZDe<:o-93551) . lSI
elO - Cll 100H:l' - 16V Bl e c t Cap (f>x5} lJameco-94Ul) . 1 8
C12 220MP- 1 0V Blect Cap(Digikey 1"0-M[JtL10~20) . 17

el3 -Cn 0. lMP - 50V Mono cap U4oueer-21RZ310 ) .t8
C5-C8 0 ,1.MF-50V Mono Ca p (MouBer421R.Z3 10) 1 . 72
C23-C31, CSO, CS2
C19 100PP-50V-NPO-Mono cap (MouBer - 21RD6101 . 1 0
C20,CS1 10PF-SOY-llro-Mono cap (Mouser-21XD710) . 20
C38-C41 O. 002MP-SOV-S'-Styrene cap (Mouser -23PW220) . 96
Cn ,C46 0 ,001l'JP- SOv45't-Styrene Cap (Mouller- 23PW210) . 2 2

1 elS O, l MF-SOV- Mono cap (Axi al ) (Ho e fel t - 1S - 401 ) . 0 8
2 CU, C47 0. 01MP-SOV- S\ · St y r e ne Cap (Mouee r - 23 PW310 . 3 8
2 C44 ,C"8 0, 2 2MF - 50V- Blec t. Cap (Houae r- U O- 1.SOV, 2 2 ) . 0 9
2 C"'S ,CU 4,1Ml'-16V- Blect cap (Mous e r - 140 - 1.16V4 , 1 ) . 0 9
1 1.1 Dual 8 ,2HH Choke(P896180 ) (Hoefelt-18-1 29) . 3 S
1 Zl llVAC/18YAC Clamp fIIOV (J amec o- 190 4.4 9) . 2 5
2 Rl .R2 56 -St -1N-MOP - Rest.tors (Moua er-281-56 } .38
2 R3 ,R'" 220-S\- 0.2SW-Cl"- Ree (J ameco - 304 70) . 10
1 **R5A, RSB 10K-lOT-Dual POT(Bourns'8~DB28J1S/J15)

Alternate 10K- 1T - Du.a1. POT (Mouser-JlVW4 01 ) 2.10
Optional 15 '1 Mechanical Dial (Hauser-59"'0-16111 ) 12 .00
X6 100J:41T-POT (Mous e r - 3 1CNSOI) 1.02
R7 , R8 10K- I T - POT (Mouser -31CN401) 2.04
R9 ,R21 22J:- St-0,2SW'CP-Rell IJ a mec o - 3 0" S3 ) . 10
R14 10K·IST- T-POT (Bourne - 3 0 0 6) (Holl f e l t- 3 B013 S) . B5
RIO lSM - 2 0 t - 0 , 2 S"' ~ CF4Rse (Moulile r-2 S1l ~ ISHl . 10
R15,R16 IJ:-5\ ~O,2SlI-CP-Re_ lJa_co~29663) .15
R2 0 ,R22
fl18,R19

'"R13,32,33
R17 ,24 ,:l:5

'"R22,23 ,26
R2B,R31
Rll,29 ,30
R3S,R36
."

'"'"flU - R" 6

,
a
a,,,

a,
•a

,,,,,,
a,
s,,,,,,,,,,,,,,
•••,,,
•,,
•,,
a
•,
z,,
"

,,,
a,
a
a,
a,,
c
•,,,
a,,,,,
•

Table 1. Bill ofmaterials.

high -qualit y, dot matrix hybrid types which are very
compact and high-contrast. They are small eno ugh that
three digits can be handl ed by a standard DIP24 socket. I
use the least significant digit's decimal point to show the

Clockmakers since 1897
The choice of The Coast
Guard Fou ndation,

Quartz Clock

4" Dial

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1·800·467·7237
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A BC D
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INT IN

t " 1 2 3 I 7 B , 2 a ,
" a , I 7 8 1231 r " , a , 8 1 2 31

U19

B U18 B UH

B U1 6 B U15 B ut' B P-
e MSD 5 -I s -I s ' I s • e , LSD 5

/- ,.h

- - -------~- - - - - - - - -------- - - - - - - - -- - ----------------- - ~
DISPLAY PCB

HD1 DIP18
o

C21 C10 z X1

~ ( ~?
)(

~J

~ ( 8~ ) ( 8~

6X HP5082-7300
2X OlP24 (Wj SOCKETS

NOTES ,
1 U2-U6 HAVE O.l uF CAPS ABOARD,
2 R11 ON H05.
3, J3 TEST POINT JACK ON REAR O F ENCLOSURE
4 AUTHO R'S COUNTER DRAWS 586mA@ 5V.
5 , U14 DECIMAL POINT " GATE LED, 1 SEC, PULSE.

Fig. 4. Schematic, counter section.

N C22-"' 0> 0 C19
0: -0:

, ,.
' 010 " .'•• • j'

Photo A. The completedfunction gelll'r(llor with waif COI/verter.
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count gate action. Since upon power
up we do not know what the osci llator
ti me base chain has in it, a couple of
seco nds is sometimes required to clear
and get the fi rst one second count pe
riod. The fl ushing decimal point indi
cates that everything is working
correctly.

The next section of the generator is
the triangle, square, and pulse genera
tor. Since we do not normally need an
extremely low THO for these fu nc
tions, a simple quad op amp IC was
used 10 perform these functions. An IC
such as the X03S cou ld have been used
but again, something a li ttle better than



ArkansaSS Communication Store

1710 East Parkway
Russellville, AR 72801
Phone 479-967-831 5
Fax 479·967-8317
1-888-315-7388

Kenwood, tcom. Alinco, ADJ,
Pulice & Fire Comm unications Equipment,
Surveillance Electronics {Installed].
We sell amateur & commercial hand radios.

www.rtsctcctrcntcs.com

the I % specified (THO) was desired .
So a voltage reference, Schmitt trigger,
integrator, and comparator circu it was
designed using a quad JFET op amp
IC, TL064A. The circ uit also uses a
couple of analog gate ICs to do the re
sistor and capac itor selec tions. The
timing resistor and capacitors are the
same ones that are used in the Wien
bridge sine wave oscillator. Two addi
tional analog gate ICs were also used
to select the LED indicators for range
and function. These gates are selected
digitally with push-button switches to
a dual binary counter IC, U- IO.

The multiwave output is then sent out
to the gain and offset controls so that am
plitude and position relative to ground
can be adjusted by the user. The fre
quency is controlled by the ten-turn dual
IOk-ohm pot, R5. The output of the gen 
erator is run through a special current
mode driver rc. This IC provides 200
rnA of continuous drive and is short-circuit
and thermal protected. Quite a bargain at
under six dollars and in a DIP-8 package!

The power supply circuit was my
next concern. The use of a wall con
verter is mos t desired so as to keep the
high voltage AC out of the enclosure.
These wall converters or tran sformers
are UL and CS A approved for safety
and are very inexpensive. Ours brings
a 15 volt centertapped winding to the
PC board and is rated at 1.8 amps. This
AC voltage is put through a bridge rec
tifier to get our pas and NEG 12 VDC
at over 1 amp. Note that at t .8A the
voltage would be about 8 VCT, but
since we have a maximum of 12 VDC
@ 200 rnA requirement, we do not
level. The two shunt regu lator circuits
draw another 200 rnA to achieve the
POS and NEG 6 VDC power for the

Continued on page 16

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

is a subscription to 73 Magazine .. . only $24.97/
CaI/800-274-7373 or write to 70 Hancock Rd., Peterborough NH 03458
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The complete computer interface for your radio
Everything you can possibly do with a computer and a radio

The pro incorporates the time proven performance and
compat ibility of our MB and plus models while providing
simplified operation, total versatility and functionality.

Rig control and sound card operation with a single serial port!
Transmit speech processing and voice recording on the fly!

THE PRO's NEW FEATURES, just to mention a few.
• Easier to set up and operate than ever before.
• Bui lt in computer rig control Interface for Yaesu CAT. learn CI·V, Ten Tee.

• Transmit speech processing: ta ilor your audio for OX, rag chewing or even HI·FI.

Software off the web with an advanced ham radio application coming soon.

• LEOs show PIT, CW, FSK, aud io source, processing and computer aud io level .
• Record VOlce-Keyer messages on the fly or record a eso; S02R contesl operation.

• Two separate keying outputs, one for FSK and on e for CW.
• Two mtcs: plug in automatic switchover between the main stancn mic. and a headset mic.

• Dual headphone outputs jacks may be used for OSP recei ve wi th or without cornp. spkrs.

• Front panel sound card transmit level control, eliminates mouse sliders.
• PTT In and out jacks for a foot switch, external control or a sequencer.

• Radio speaker loop leis you easily re-connect an external radio speaker.

• Fixed-level receive direct from m!c. connection for those radios that support it.
• RIGblaster standard automatic bybass, plus a power onloH switch for complete disable.

http://www.westmountainradio.com
West Mountain Radio de N1z z and K1UHF
18 S he e han Ave n ue , Norwa lk , CT 06 854 (20 3) 853 8 080
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is avai lable to my knowledge. There
docs not see m to be an interest in that
for this project. I chose to use wire
wrap technology, as a lways, with this
project. The usc of machine pin-type
wire-wrap soc kets to accommodate
both ICs and passive components
works very well. I also usc SIP (single
in-line) wire-wrap binding posts for
the termination of wires. These wires
go between boards, controls, switches,
and the like.

I chose my usual Ten-Tee enclosure
and PMI plastic disp lay beze l so that
we can ge t a good professional looking
instrument. All of the connec tors,
switches, and test lines arc the sub
mini types. They look and work good,
and the cost is very reasonable.

I added an additional two Wien
bridge oscillators to pro vide an SSB
test circui t. Thi s is a 700 and 1900 Hz
dual tone so urce . Whe n you put the
signa ls into the microphone jack of
an SS B trans m itte r, you will have
the required enve lope test 10 check
the rig and linear ampli fier for lin ear
operation.

I provided simplified schemat ic func
tions in Fig. 1. All of the component
placements are also shown in Fig. 2. All
of the header details arc in F ig. 3. I
prov ided a bill of materials (Table 1),
the approx imate cost, and the sources I
found for them. A template is also pro
vided as a guidel ine for the metalwork
necessary on the JW·IO Ten-Tee en
closure. I recommend that a nice coat
of enamel spray paint he used after the
metal work. The decals make things

13 15

not throw our bridge rect ifier circuit
out of balance. The regu lator is rated
for I amp, so 600 mA docs not exceed
its speci fica tion, but do expect a little
heat on the TO-22U package running
at about fou r watts. No heat sink is
required!

Some folks might ask why the sh unt
6V regulators instead of the series
ICs? Well. we find that transients,
noise and such, will not get through as
sometimes happens with series regu la
tors. The use of a dual 8 mH choke L-l
is to eliminate the common mode parts
of that power line stuff!

Now, we look at how to put it to
ge ther. No etched and drilled PC board

S IP20 P INS

s

5 2 PI N 2~ R11

24 23 ~2 21 2OT' 9 ' 8 17 ' 6 1514 13 2423 22 2 ' 2OT19 18 17 18 151 413

(l 7 6 5 8 7 6 5 8 7 6 5 8 7 6 5 8 7 8 5 6 7 6 5

DIP24 (Wj
SOCKETS U21 U20 U19 U18 U17 U16

MW
1 a s , 1 2 3 4 1 2 3 4 , 2 3 4 1 a a , , 2 3 4

, , 1 , s , , e 9 10 , 1 " 1 , a , , , , e s , 11 12

" " " " "

.,

,fu,e' ; , 7 8 9 10 " ' 2 1314 16 16 1718 1920

ssco ••• ••••

~" 1 2 20 3 19 7

Pig. 5. Schematic, COl/ ille r display section.

Commercial-Quality
Function Generator
continuedJrom page 15

op amps and C~OS logic compo
nents.

Now. the dig ita l logic TTL display
hybr ids whic h draw about IUU mA
each will need that high-current 5V
source. I took the +12VDC line and
put the V-I series voltage regu lator IC
on it for the 5VDC 600 mA requ ire
ment. The regu lator Ie LM-2940-5 is a
low dropout type which can work down
to the one half volt differential point, so
no problems in our application . The 5
VDC 600 mA display requirement docs

Photo Il. Photo of ccnnponenss 011 PC board using wire-wrap
technology. Photo C. Sine Il'al'e.
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Fig. 6. Timing diagram counter section.

look very professional and can be light coats of polyurethane gloss will
found at your local Radio Shack or of-
fice supply stores. A couple of very Continued on pag e 18

EVE RY ISSUE OF

73Amateur
Radio Today

on Microfiche!
The entire run of 73 from

October 1960 through last yea r is
now available. Over 800 fiche!

You can have access to the
treasures of 73 without several
hundred pou nds of bulky back
issues. Our 24x fiche have 98
pages each and will fit in a card file
on your desk.

We offe ra battery ope rated hand
held viewer for $150, and a desk
mode l for $260. Libraries have
these readers.

The collection of microfiche, is
availableae arrentlre set, (no partial
sets) for $325, plus $1°shipping
(USA). Annual updates available
for $1 0, plus $3 shipping/handling .
Satisfaction guaranteed or money
back!

4 5 6 7 8

COUNT

CYClE-2

HOLD

8 1 2 3

CYCLE-1

HOLD

U5 R

U6 LE

4HZ-CK

PERIOD

U3 CO/CE

NOTES:
1. COUNT, 1 SEC., O.5HZ (4HZl8 = O.5HZ = 1SEC. W INDOW)
2. LATCH , 100m3, O.5HZ
3, RESET, too-e.a.5HZ
4. COUNTER AND DISPLAY UPDATE =2 SEC. INTERVALS =1 CYCLE = a.5HZ

~ ~UCKMASTER C=.. . ....
- 6 1l,l6 Jefferson H ighway ' ,

M ineral, v irginia 2311 7 USA
540:X94-5777· XOO:282-562X

Pax 540: 894~914 1

e-mail: infoc'buck.com

Your FJ·817 needs a
Miracle!

The Mirac le Whip lets
you operate your new
QRP rig with real free
dom! It is a completely
se lf-contain ed, all
band 50-inch telescop
ing whip antenna with
integrated tuner for re
ceiving and transmi t
ting that mounts right
on yo ur ra dio. The
Miracle Whip liberates
your rig from coa x,
cables, mounts, tripods
and trees, and gives

you remarkable OXperformance from desk
top to picnic table, with no ground required,
Take your portab le transceiver anywhere
and operate from 3.5 to 450 MHz with up to
20 W SSB. Only 13 inches collapsed. This
quality product features gold plated rotor
contacts and hand-formed solid brass con
tractors. Manufactured by Miracle Antenna
of Montreal with three year limited warranty.

Order #3256 $148.95 (+'9.95 UPS)
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Fig, 7. Header component outline.

SIP30

0 0 0 .. ~ O O O

1 2 3 28 29 30

G S 0
Irt1I

0 3
MPF102

C S E
Irt1I

Q4
PN2907

NOTES
1. MACHINED PINS-WW
2. R39-R46 CALIBRATION
RESISTORS OR WIRE JUMPERS
3, R38 DELETED

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
+Orders: 800 431-3939
+Info: 614866·4267
www.universal-radio.com
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Fig. 8. Schematic.function XClle ro fo r section,

Commercial-Quality
Function Generator
continued from page 17

Photo D. Triangle W(II'l-,

18 73 Amateur Radio toosv » December 2002

make it pretty and quite durable, and is
defi ni tely well worth the effort.

I have included a cou ple of photo-

graphs to show the extremely low dis
tortion of the wave forms. Note that
the fourth range position is for the sine
wave on ly. The triangle (sweep wave),
square , and pulse are not usually
needed above about 20 kHz. The range
can be used, hut will have distortion
especially on the triangle wave. A note
of caution regarding the B I ,2,3 # 1240
incandescen t lamps is that they should
not be substituted with an y other type
if the 0.0 1% THO is to he expected.
This type is the best I found to produce
low distortion Wien bridge osci llator
sine waves. This 0 .0 1% THO was veri
fied on a laboratory distortion ana
lyzer. On ly the zero crossover
produced a slight distortion. but still it
was below the 0.01% if the TL064A
quad op amp Ie was used .

I also included an optional time base
crysta l oscillator output via a jack on
the hack of the enclosure. The counter
probe, in the ex ternal position. can be



'"

srss
I
I

"e
'"em
""+ • . /-fNPP

a e "
'",,

AB -1 55 Mast Kit , includes eight
self -sl ackIng 66" long x 1.6"
diameter aluminum MS-44 mast
secti ons to make 40 foot mast.
Al so 4 each guy ropes MX·381
(40'), MX-382 (31'). MX·383 (50'),
one MX-516 rope, 5 each MX·
378 guy rings. AB·l54 swivel
base, s ix GP-l 01 1S" slakes,
and HM-1 hammer: 70 Ibs sh.
Used, $225.00 plus shipping.

Electron Tubes, unused or lglnal boud.

4 0 n Ftoylh...,n . $28.00 5998A SyNanl., $18.00
6AJ5 Tu"9·...I, 53.SO 6336B C01ro<l. $45,00
2aA or 27, $9.5(1 6U2 ECG, $5.95
3D, '1S.50 73(1{1 Ampe' • • , 514.110
955 H)'tro n, lJ .SO 7360 ECG. 529.95

All""" money for e h ip p in g on m archandl...

40 Foot Mast Kit
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HD10 DIP24(S)

~Communication
~Concepts Inc.

73 Ad Sales
C all

1-800-677-8838

.. 3i
Phone

(937) 426-8600
FAX

(937) 429-3811

HF ",,,,,,Iitlers
PC I:<""d and oo-npleto pans ';01 Tor
HF .",pl, l.e.. <le""''1;le<1 '" ™

"""orO"' ApplieOli<ln NOl•••nd
Engineer ing a " '~lin.

Al\;77'lH (21)1'1') AN 75ll 0 001'1' )
A~77ql {:lOW) A10n (31101'1' )
AN7"2 () 40W) EIIZ7A (3001'1')
E\103 {14I)W) 1-:11 104 (0011"')
AK~" i300W ) AR3<l7 (jUOOWl

63

(A)

C"
O,OO2uF

C"
O,OO2uF'"se

C39 S! en to .... C40 C41
~~~~

HD9 DIP24(S)
62 R32 R33

C38

• DIP swacn prOilrammable
• Miniature inSill!
• 37 EIAtones. 27 no n-standard
tones Irom330 10 254 .1 Hz inclucrell

• aevese Burst built- in
- Easy3 wi re hookup

$$-64 CTCSS Encoder
68"x UJ8" ~ .2 1 '

SS·64 DIP Swilch Programmable CTeSS Entodel $28.95

• Fully enclosedcress
encoder

• All32 EIAtones from
67.010203.5 Hz inc luded

• Perfect lor mobile !
base acpjcaucos

TE-32
5 25' x3 3' . 1.T

TE-32 Multi-Tone CTCSS rneeeer $49.95

• Eighl ptogrammatlle.
selectabie messages

' Fully field pfog rammable
oia included keypad

'M eets all fCC
identification reQuire m~nlS

· 51 CTCSS tones
- 106 DCS Codes
- Supports 157 Re peater Subsc ribers
• On -Line Computer Kelp

~~~:~=~~:~;I/ .Repeater CW to' Air Time loading & Analysis Graphs
' Signallino Formats crcss

OCS & DTMfTP·3200 Shared Repeater Tone Panel

Tp·3200DTable Top Vers ion $269.95 each I-=sJ
Tp·3200RM-A Single Rack Mounl version $279.95 each ~

' yp·3200RM· BTriple Rack Mount version $279.95 each ~ . 'If f m-e Automillic Morse Code Idenlrtier
·Holdsup to three TN 200s . VI ~ 1.85· x1 12' x.35'

Call or write to receive our 10·' Aul omalic Morse StanonIdenllfier $69,15

full Product Catalog 0' vlstt '-:COMMUNICAnONS SPECIALISTS, INC.
our Web site for complete .._ 4:.'6' WEST TAFT AVENUE - ORANGE, CA 92865-4296
information at: (714)998-J02 1 , FAX (71 4! rJ74--3420

• ,. Em;,. U.S.A. (BOO) 854..(}54 7 • FAX (BOO) 850-0547
http://www.com-spec.com_htrP"ll..........com_spec .com

(B)

REF: 1986 ARRL HANDBOOK
SECTION 25-27, FIG. 50.

placed on the jack to read the time
base frequency of 32768 Hz (±l Hz).

I need to make mention of resistors
R28 through R36, which arc used to

Fig. 9. Schematic. SSH tone fest (optional).

73 Amateur Radio Today e Decembe r 2002 19



Fig. J(). Enclosure template.

8" X 3/16" DRILL TEMPLATE 3/16 = 0.188" = 4.76MM

EB EB
NOT TO SCALE 5/16 = 0.313" = 7.94MM

-0 - 0 - 0 - <:> ' (1" = 25.4MM) 1/8 = 0.125" = 3.1 8MM
13/64 = 0.203" = 5.16MM

DISPLAYS
'0-<>-6-0' 9132 = 0.281" = 7. 14MM

. - . . - . . . . . . . .. 1.6" X 3.6" 318 = 0.375" = 9.53MM
, (I) CD (40.6MM X 92MM)

EB EB . .. . . . . . . ,... .. .

EB 1/4" NYLON 51'16" 5116"
5Wl 5W2

STAND-OFFS

--- ----------_ . - . . . . . . . . . .

+ + ,

R5
, R6 R8 R7 .. ...

•2.9" X 1.00" . .. . . .. . .. .. .

cD
. . • .

(68.6MM X 25.4MM) • • .'cb" :' (I) " cP· ' . ' ,, , , , , • • •, • • • • • • •
• • . ' . •. .. . .. .. .

•

+ PC BOARD + .. . . .
,. ..... ...... ........ .......

,

00 0 0 e 0

l Y6< 118 1/8 1i8 13/64
JW-10 ENCLOSURE

9/32 9/32 9132 13164
52 Jl J3 J' 53 R5 R8 R7 51

0 203" 0.125" 0 125" 0125" 0.203" 0,281 " 0.281" 0.28 1" 0.203"

NOTES:
1. SW1, SW2 MOUNTED TO JW-10 PANEL USING CLEAR 100% SILICONE CAULK.
2. DISPLAY PC BOARD ASSEMBLY MOUNTED WITH 100% SILICONE CAULK.
3. DISPLAY BOARD IS MOUNTED TO ENCLOSURE USING 100% SILICONE CAULK.
4, REAR POWER CORD ENTRY IS A 5/16" HOLE.

•

cal ibrate the frequency ranges. We are
using timing capaci tors which have
tolerances of 5 and 10 perce nt and do
require a selected resis tance value to
set the bottom end frequency of each
of the four ranges. If you do not care
about the exact selling, these resistors
can be omitted. Use j umper wires in
their place. The triangle, square, and

pulse frequency goes from I Hz to
about 15 kHz in the four ranges. The
sine wave goes from 1 Hz to about 50
kl-l z in four ranges. The freque ncy
counter measures the exact frequency
in all bands. which is a marked im
provement over a calibrated dial knob.
The calibration is complete when you
adjust the triangle wave to the same

frequency as the sine wave. Set the
sine wave in the second band and read
the frequency. Then move to the tri
angle function and ca li brate it to the
same frequency by adjusting R1 4.
That is all there is to it! Well, that is
about it for this project! It took quite a
little bit of time to design this one, but
I feel it was well worth the trouble.

...

.,
"""_.

'. ''..

Photo E. Pulse wave.
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Fig. 11. Overall block diagram.
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3,2 2
ac. a '" --- CAL '"

4,a
~- , ., '" "', 6 . 13 ac -e '" --- CAL '"

9 ,16
"H '" a M '" 7. 12 an-a ... --- CAL RBS 10, 15
~-, RU '" .., 5.14 ac-e ." ---

CAL '"
11 .14

~-, ara 2200 RBS 2,11 ~-, .., ---
CAL '"

12. 13""", C13 ·-C17 O,INP CAP part .. I C ' a
~-, crs l OOPP-NPO CAP '.' [7·15 '" '" .., 1 . 16
~- , '" l OPP- NPO- CAP 15,16 U· 15 '" '" ..S 2, 1 5
~- , en 0,011'11' CAP 1,18 U-15 caa C, 1M1' CAP '. 'an -r en O,OlMI' CAP '. ' U-I S C33 0. 1"" CAP 1 3 ,14

eo-z " no ,.. 8,11 0-11 ". O. 1JIIlI' CAP 1. 18
en-a .. no '" 2, 17 U+11 cas O, l MP CAP 9, 10
an- a C" 100MI' CAP 15 ,16
nn- a en J.OOfolF CAP ,.. U- 12 C30 a, I MP CAP 1 , 18
~-, or 1N5 2 32 DI ODE 9.10 U-12 en 0, lM!" CAP 9 , 1 0
~-, ., I N5232 crccs 1,18
~- , " PN:2222 TRAH 1 1 ,13 . 14 aa.s aa a ' OR "'S 5 , 2 0
~-, " PN2907 11/AH 5,6,7 ac-s '" I DOl( RES 6 , 19

en-s '" 1 001( RES 7.18
~-, '" >SO ,,'S 5,20 ~-, '" SO< "', 8. 17
~-, en c. IMP CAP 23,2 4 sn-s ." >SO "'s 2 1, 22
ao-a CJ< O. I MO' CAP '" nn-s '" >SO ." 15,16
~-, cas O. 1Joll' CAP 11.12 un-s C30 0,0021'11' CAP '. '
~-, CJ< C. 1M1' CAP 13.14 en-s C30 O,OO 2l'lF CAP ' .'
~- , W O.OO lXF CAP '. ' un-s COO o. De 2MI' CAP 9 , 10
en-a en a ,DlMP CAP 9 ,10 uri- s en 0 , 002MP CAP 11.1;1
~-, C" 0,221011' CAP 15,16 ac-s " * IHO Bulb 131111l) T-> 23,23
an-a en 4 , ' 1'1' CAP 11 ,1 8 ~- , .. 11240 Bulb (3 .....1 T-> 1 3. 14
~-, "' U H O Bulb (31111l) 21 , 2 2

HP- lI) '" 12 00 "'S 10 .15
~-. '" rx "'S 5, 20 HO-IO eas 18 00 "'S 11 ,14

~-. '" ix " S 6,19 IID-IO '" 1 200 eas 12 . 13

~- . '" no .., 10,15 IID - I O C" o , lJIlF CRP 1 , :H.

~-. en O,IMF CAP 2 4.,23 HD-IO C3> O,lMF CU' 9 , 1 6

~-. C30 O, lHF CAP ' .' f1D -10 "30 TL064A I C 2-1,11-:n

~- . '" O, 1MF CAP 21 , 2 2
~-. esc 0, lJIlF CAP 11, 1 2 ec >0<<< Rl ,R2 56 -1" RES ---- --
~-. en O, lHF CAP 1 3 , 14 ec >0<<< Cl,C2 6800 ME' CAP -- ----
~-. csa O, 1MF CAP ,.. sc >0<<< C) -C4 0, a lIoIP CAP ----- -
~-. ere O,lMF cap (Axial) 9 ,16 sc >0<<< C5 - C8 c , 1M' CAP ------

'" >0<'- C, 1 00MF CAP ------
~-, '" ix "" 10 ,15 sc >0<.- C>3 220MF CAP ------
eo- e '" " "" 11 , 14 '" >0<.- '"' Di ode Br idge --- ---
~-, '" '"

.., 1 ,:24 ec >0<'- '" COO,. -- ----
so-s RU "" .., 12 , ll

ec >0<.- ,-, LI'l -294 0CT ------
ec >0<'- a- i """ ------
PC Board s rs SIP '. ------

~-, .30 " '" 1 ,24 PC Boar d n . 10K~10T -·Trim POT --~- --

~ -, m 33 -1" US 2, 23
~-, aaa '" "" 5 , 20 J "10 Front RSA,R5B 10K- lOT POT ----- -
~-, '" rex .., 6, 1 11 J IIIO .= < " l OOK - I T -POT - - ~..-
~-, R30 no '" 1, 1 8 "'" Front R1 ,R8 10l-IT-POT ------
~-, "" '" "" 8 ,17
~-, CO, 1 0P7 - lfPO CAP 21,22 801. 2, 3, . OJ us DI P18

sos " DIP H
~-, 05 -012 """, ----- S06,7 , 8 Hlll ,2 , 8 OI P18

S09, 10 Ul:l ,lfl3 DIPU
~- , COO 0 , 0 0 1M7 CAP ,. , SOl1-S017 I17- UI0 . Ull -I5 0 1PI6

~-. COO O,OlMF CAP '.' SOU- S025 HD3 -HDI O DIP24. {S)

~-. COO 0 ,22MP CAP 1 7 ,18 S026 , 27 U16-U21 DU12 4 (M)
nn-e COO 4,7M!' CAP 1 11, 2 0
~-, ." --- CAL RES 1,24 ~ """, SOl -S05 Sock e ts Author u s ed sock e ts wi th

~-.
.., --- CRL ass 2 ,23 on board 0 , I MP c a paci tors ••• v i ce 0IP18 .

Table 2. Header componenr pinout locator.

References

Only
S9.95

Plus $3.50 S&H

Omega Sales
no. Box 376

Jaffrey, NH 034 52
800-467-7237

Examination Test
Questions & Answers

The New Pools!

The exact questions, multiple choices
and answers for the Technician Class,

Genera l Class , and Extra Class
operator 'slicense.

~

III

1-800-231 
Fa

Subscriptions
to

73 Magazine

Only $24.97 - I year
$44 .97 - 2 years
$65.00 - 3 years"

"best buy (54% o ff cover price !)

Call 800-274-7373

2. Jameco Electronics. catalog 1
800-831 -4242-

3. Mouser Electro nics. catalog 1
800-346-6873-

4 . Digi-Key Electro nics, cata log 1
800-344-4539,

5. Ten-Tee, Inc., catalog
8842.

Maga zine, Sept. ,
June J9R2; April

Good luck on yours! I can answer
reasonable questions if I rece ive an
SASE with the request. For those
folks who wou ld like more research
in formation, I have included some
references,

Parts sources

I. Ham
1979; Aug.
1988,

2. Electronic Design Magazine, July
1993,

3. National Semiconductor Op Amp
Data Book.

I . Hosfel t Electronics. catalog 1
800-524-6464.
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