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DST INSTRUMENTS INCORFORATED
9558 CHESAFERKE DRIVE
SHN DIEGO. CRLIFORMIA

T14-585-8482



——— DSI INSTRUMENTS INC.——

Ds, R F Tap Off Box

160 Meters to 450 MHZ 1 Watt to 250 Watts
From Transmitter P3 To Antenna
IN X : Out
(
'
T
t 1) []
[} | ] _f
b*- — 1
————
[ ——
P ———
P2
R1
«@— Plastic
or
— C1 Metal Box

——— P1

Output connector to frequency counter

R1 50 Ohms 1/4 Watt

Cl 5 pf 1KV

D1 D2 1N914

P1 P2 $S0239 Flange Connector
P3 PL259 T connector

Note: Diodes to ground
Note: Do not exceed 250 watts input

DSI INSTRUMENTS INC.
9550 CHESAPEAKE DRIVE
SAN DIEGO, CA. 92123

MANUFACTURER OF ELECTRONIC INSTRUMENTS
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k& k S ECTI DN 1 INTRUODULT I OHN®* * %

YOU ARE THE FPROUD OWNER OF R DSI MODEL DSe@@R  FREGUEMCY COUNTER
WHICH HRS BEEN DESZIGHED AND MANUFACTURED TO THE S5TRICTEST STANDARDS.
ADYAMCED MOS-LSI CIRCUITRY HAS BEEWN IMCORFORATED TO GURRANTEE YEARRS OF
RELIARELE OFERATION AS WELL AS FROVIDE THE EXCEPTIONAL ELECTRICAL
PERFORMANCE INHERENT IN THESE UNITE. ’

THE Sebed FERTURES A 172 INCH LARGE RED LED DIGITAL DISFLAY.
LIRECT FREGQUENCY READINGS FROM S8 HZ TO 512 MHZ. SELECTRBLE
FESOLUTION.  AMD  DIRECT AND PRESCALED INPUTS. THE COUMTER MRY BE USED
WITH AM. Ch, FM. AND SSE

THE 3e8@n  ALS0 FEATURES A STANDARD 18 MHZ CRYSTAL TIMEERSE
ENCLOSEDR IM A PROFPORTIOWAL OVEM WITH . 2 PPM ACCURACY. ALL TIMEBASES OM
FARCTORY ASSEMBLED UNITS RRE SET WITH STANDARDS WHICH ARE TRACERELE TO
NHTIONRL BUREAU OF STANDARDS.

Model 56004
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% 4 S ELTION 2

LRI MOLDEL Se8dn FREGUENCY COUNTER

FPERFORMANCE. . . . ..

FREGUEMNCY FANGE HON-FRESCALED S8 HZ TG S8 MHZ
FRESCALED I8 MHZ TO 512 MHE
SEMHSITIVITY 18 My TYF oEOHE 7O 2S5 MHE
HON-FRESCHLED
25 MY OTYP 23 MHEZ TO 58 MHE MOK-
FRESCHLED
18 MY TYF 2@ MHZ TO 2506 MHZ PRESUALED
S8 My TYR 258 TO 458 MHZ PRESCALED
RESOLUTION MOM~FRESCALED 18 HZ ~ 1 HZ ~ & 1 H2
FREZCALED 1 KHE 188 HZ 18 HE

TIMEERSE 168 MHE PROFORT IONAL OVEN COMNTROL.
FROVISION FOR EXTERNAL
INFUT HNL: OUTPUT

ACCURALY .2 FFM 1a TO 46 DEGREES CELZIUS

AGING .1 FFM FEFR MOMTH TYFPICAL

INFUT IMPEDAMNCE NON-FPRESCHLED 1 MEGOHM -~ Z8 FF
FRESCALED B8 OHME S 25 PF

GEMERAL. .. . ..

DISFLAY 3 DIGIT RED LED. 172 INCH SEVEN SEGMENT
DISFLAYS, LEADING ZERO SUPRESSION

OFERATING TEMP. 18 TO 4@ DEGREES CELSIUS

INFLT COMNNECTORS THO BMC. PRESCALEDR AND HOM-FRESCALED

FOWER REGUIRED 2 TO 44 WOLTS DC
115 VOLTS AC WITH OFTIONAL AC ADAPTER
EATTERY FACK: & "C" CELLS
ALKALINE BATTERIES RECOMMENDED ORF
BA-S5E NI-CAD RECHARGEREBLE BATTERIES
CLURRENT REQUIREMENTS: 128 MR STAHNDEY.
4868 MA MAKSIMUM

DIMENSIONS HEIGHT: Z 14 INCHES WIDTH: % INCHES
DEFTH: 9 IHNCHES
WEIGHT:. WITHOUT BATTERIES, 1 LE
INCLUDING BATTERIES, X LE

OFTIONS AUDIN SCALER. YHF RF PREANF.
, FECHARGERELE BRTTERY FACK



# % & & # SECTION T UNPRCKING AMD SETTING UP # & # # % *

THE 3688 IS PRCKAGED AND SHIFFED IN A CUSTOM MOLDED STYROFORM -BLOCK
CONTRIMING RECESSES FOR THE INSTRUMENT, -ANTENMA. AMD BRTTERY ELIMINATOR.
THIS PACKAGING PROVIDES PROTECTION WHICH MINIMIZES THE POSSIRILITY OF
DAMAGE IM SHIPMENT. IN ADDITION. EACH ITEM IS INDIVIDUALLY PARCKAGED IN
A HEARYY YINYL BAG FOR PROTECTION AGAINST DUST, DIRT, AND MOISTURE
WE RECOMMEND THAT ALL PACKAGING BE SAYED IN THE EVENT THE INSTRUMENT
MUST BE STORED OR SHIPPED AT SOME FUTURE DATE.

INSTALLATION OF BATTERIES. . . ..

1. EEMOYE THE FOUR MACHINE SCREWS SECURING THE TOF AMD BOTTOM OF THE CRSE
2. EEMOYE THE CASE TOF
I IMSTALL SIx "C" CELL BATTERIES AS SHOWN IN THE SKETCH BELOW
BE SURE TO OBSERYE FOLARITY MARKINGS MOLDED INTO THE BRTTERY EBOX
4. RERSSEMELE CASE

e ]

e

BATTERY LIFE.....

D51 RECOMMENDS THE USE OF ALKALIME BATTERIES. BECRAUSE BATTERY
"LIFE IS AFFECTED BY DISCHARGE RATES. THE FOLLOMING INFORMATION IS
SUFPLITED AS A ROUGH GUIDE OMLY

1. CONTINUQUS OPERATION CNON-STAMDEY)>. & HOURS

2. INTERMITTENT OPERATION ¢AFPROX 1.2 HOUR FER DAY). 1 MONTH
~--- CAUTION - - -

IF THE COUNTER IS TO BE STORED FOR AN APPRECIRELE PERIOD OF TIME. THE
BATTERIES SHOULD BE REMOVED TO PREVENT DAMAGE TQ THE INSIDE OF THE
INSTRUMENT.

BATTERY ELIMINATOR COPTICMAL ACCESSORYM. .. ..

THE DSI BATTERY ELIMINATOR IS A SELF-CONMTAINED DC POMER SUPPLY WHICH
FLUGZ INTO ANY S8/68 HZ 118 YAC OUTLET RND PROVIDES AFFROXIMATELY 9. 8
YOLTS DC TO THE COUNTER THROUGH THE JACK ON THE REAR OF THE INSTRUMENT
IT MAY BE USED EVEN WITH BATTERIES INSTALLED IN THE COUMTER BECAUSE THE
JACK IS PROVIDED WITH A SWITCH MHICH AUTOMATICALLY DISCONMECTS THE
INTERNAL BRTTERY PRCK.

NOTE: THE QPEN CIRCUIT WOLTAGE OF THE EBATTERY ELIMINATOR IS 15 - 18 DO

USER FURNISHED POWER SUPPLY. ... ..

ANY RIFPLE FREE SUPPLY OF 9 vDC TO 12 vDC CAPARBLE OF SUPPLYING 488 MA
MAY BE USED. USE A 2.5 MM POWER PLUG WIRED WITH POSITIVE CENTER.

- 4 -



# % % % 4 SECTION 4 OPERATING INSTRUCTIONS # % # # #

-W-A-R-N-1-N-G -

# DO NOT FEED MORE THAM 1@ Y0OLTS RMS DIRECTLY TO INPUT CONMECTORS #

THE Sceer FREDUENCY COUNTER CAW BE USED IN SEVERAL DIFFERENT MODES:

AMTEMMNA 1 MHE - S8 MHZ SEE FIGURE 1
28 MHE - S8 MHI

THROUGH T-THF

T MHZ - 58 MHZ SEE FIGURE 2
“HMHE ~ 588 MHZ

ind

LIRECT FROM RF OR 58 HZ - S8 MHZ NOM-FRESCALED
AUDICO OSCILLATOR 38 MHEZ - 588 MHS PRESCSALED
SHIFFER OF DIRECT I MHZ - 98 MHE HOM~-FRESCALED
FROBE 28 MHZ To 5ed MHE FRESCALELD

A SIMPLE SHIFFER PROEBE MAY BE COMSTRUCTED RS FOLLOWS:

MATERIALS REGUIRED: 1 BNC CONMECTOR
% FEET RG-582 COAX CABLE
5" HERT SHRINKABLE TUBING

TO MAKE THE PROBE. FIRST ATTACH A FEMALE BNC CONNECTOR TO OME END
- OF THE COAXIAL CABLE FOLLOWING THE CONMECTOR MAWUFACTURER-"Z INSTRUCTIONSZ
THE' OTHER END» OF THE COAX IS PREFARED AS FOLLOWS:

1. MAKE A CLEAN FLUSH CUT AT THE END OF THE CABLE S0 THAT A MINIMUM

OF INNER COMNDUCTOR SHOWS.
2. REMOVE THE OUTER INSULATION AND BRAIDED SHIELD FOR A DISTANCE OF THREE
A NCHES BRCK FROM THE EMD OF THE WIRE. LEAVE INNER IMSULATIOM IMTRCT
LUSE A PIECE OF HERT SHRINKABLE TUBING 7O COVER THE EMTIRE END.
INCLUGING THE EXFOSED EMDS OF THE SHIELD. MAKE SURE THAT THE INMER
CONDLICTOR IS ALS0O COVERED BY THE HEAT SHRIMEABLE TUBING. THIS LAST
STEP IS NECESSARY TO PREVENT EITHER THE CONDUCTOR OR THE SHIELD
FROM MAKING ELECTRICAL CONTRCT MWITH ANY ENERGIZED SECTIOM OF THE
TRANSMITTER UNDER TEST.

o

IN UsE, THE COMMECTOR EMD OF THE SHIFFER PROBE IS ATTACHED TO THE
AFFROPRIATE INPUT CONHECTOR. THE OTHER END OF THE PROBE IS FPLACED IN
AN ARER COMNTAINING 1-2 WRTT MINIMUM OF RF ENERGY. SUCH AS MEAR THE

QUTPUT STRGE OF THE TRANSMITTER UNDER TEST

A DIRECT MTACT PROBE CAM BE MRDE BY ARDIMG AN RC METLORK TO THE END
OF THE COAX CENTER CONDUCTOR RS SHOWN IN THE SKETCH ON THE MEXT FAGE
HEAT SHRINKABLE TUBING SHOULD BE USED OVER THE CAPACITOR ANMD RESISTOR
OR THE NETWORK SHOULD BE MOUNTED IN A PLRSTIC PROBE HANDLE.

NOTE THAT ALL THE RBOVE AFFLICATIONS IMVOLYE TRANSMIT FREGUENCIES
OMLY. THERE IS NO SIMPLE. CONVENIEWT WAY TO RERD RECEIVE FREGUEMCIES
WITH THE Seden. IT WARS DESIGNED FOR RERDING TRANSMIT FREQUENCIES ONLY.

b



OFERATING INSTRUCTIONS COMTINUED. .. .
SNIFFER FROBE DETAIL. . ..

- T - - T T T T T T T 7 7 OUTER
I INSULATOR

| ( SHIELD

| € \ ./
—  INNER
\\INSULATOR

: CENTER
| | CONDUCTOR

THIS AREA COVERED BY SHRINK TUBING OR PLASTIC PROBE HANDLE

FLiglee 1

Audia Scater
Xt OFF X100

T D8 mstruments o,
San Dings Ca. 82123

}
7y
I



UPERATING THE COUMTER. .. ..

1

P

MAKE SURE BATTERIES ARE INSTRLLED OR CONNECT UMIT TO AC ADAFTER
Or DC POWER SUFPFLY

TURN FOWER OM CFUSH BUTTOW SWITCH AT RIGHT REAR OF CABIMET)

WHEN THE FROMT PANEL FPOMER SWITCH IS IN THE STAMDEY POSITION. OHLY
THE OYEN 15 ENERGIZED. THIS FEATURE IS PROVIDED TO MINIMIZE BATTERY
DRAIN AMD STILL ALLOW THE OSCILLATOR TO REMAIN WARMED., STRBILIZED.
AND REARDY FOR OFPERATION. WHEWN THE OYEN HAS RERCHED COFERATIMNG
TEMFERATURE. THE OVEN INDICATOR ON THE FRONT PANEL WILL COME ON

TURN ON FRONT FANEL FOMER SWITOH
SELECT AFFROFIATE INPUT MODE. 1.E. DIRECT OR PRESCALED

SELECT RESOLUTION DESIRED. THIS IS ACHIEVED WITH THREE RIGHT-HAND
INTERLOCKED PUSH-BUTTON SWITCHES. THE LEGEMD AEBOYE THE SWITCHES
INDICHTE: THE YARLUE OF THE LEAST SIGNIFICANT DIGIT DISPLAYED
FOR EXAMPLE:
A DIRECT INPUT. 15T SWITCH DEFRESSED. THE LAST DIGIT
DISPLAYED WILL BE .15 OF HZ
B. PRESCALED INPUT. ZRD SWITCH DEPRESSED. THE LAST DIGIT
DISFLAYEDR WILL BE 16885 OF HZ

ALL LERDING ZEROS ARE SUPRESSED TO AVOID COMFUSION.



OFERATING INSTRUCTIONS CONTINUED. ... ... ..
LUSE OF THE RUDIO SCALER

wohdokkok THIS SECTION MOT COMPLETE AT THIS TIME sokbck



OFERATING INSTRUCTIONS COMTINUED. ... ..
UZE AND CARRE OF NI-CAD BATTERY PACK <OFTIONAL ACCESSORY:. .

THE D=1 BAR-5& RECHARGEARBLE BRTTERY FACE IS A COMPLETE ASSEMELY
LONZISTING OF A BRCEFLATE. BATTERY CASE. ON-OFF SWITCH. FOWER IMFUT JACE
AND S1x "C" CELL WI-CAD RECHARGERELE BRATTERIES. IF  YOU ARE  IMSTALLIHG
THE BA-3& YOURSELF. YOU WILL HAVE TO DISASSEMELE THE COUMTER. REMOVE THE
OLD BACKFLATEZBATTERY ASSEMBLY THEM INSTRLL THE NEW EBR-S5& ASSEMELY. BE
SURE  TO WIRE THE BR-S€ ASSEMELY IN THE SAME WAY THE “0OLDS RSSEMELY MWAS
WIRED. IF IN DOUBT, D[OUBLE CHECK THE WIRING BY REFERRIMG TO THE
SCHEMATIC ANDAOR THE FICTURES IM THIS MABNUAL

_ ] + UNREGULATED DC + Do
& v C)/f54::>¢USUHLLv
[E&fi:::»4:>—+<}———-4\AV\,—--»q“||}—-—-1- BLACK 3
FOMER: IM4EEL 188 OHM | 8 R voe ON-QOFF
THNFUT 1-2 WATT| CELL SHITCH TO
JHCE. M1-CHD MATIH

P

EQOHREL
GROUND
CLUSLALLY
ELUE OF
WHITE

USTNG YOUR Sefof WITH RECHARGERBLE BATTERIES IS USUALLY  JUST RS
SIMPLE AS  USING THE COUNTER WITH REGULAR BATTERIES OR THE AC RADAFTER.
THERE ARE H FEW THINGS YOU SHOULD KMOW ABOUT NI-CAD BATTERIES ANWD  REOUT
OUR BR-So IN PRRTICULAR

CHARGING. . . . ..

THE BRTTERY PRACK IS MWIRED FOR AUTOMATIC TRICKLE CHARGING FROM THE DSI
AC~3 AC ADARPTER. THIS ADAPTER IS5 WELL SUITED FOR MAINTRIMNING THE NI-CADS
AT CONSTHNT FULL CHARGE OR FOR RECHARGING THEM QYERNIGHT.

THE OUTPUT YOLTAGE FROM THE AC ADARFPTER 15 HOT “REGULATEDS VERY WELL:
UNDERE MO LOADR  OR LIGHT LOARD C8-168 MAX, THE YOLTAGE IS USUALLY ARCUNG
14-18 VOLT:. THE 56068, MWHEN TURMED <OFF> OR  IM  <STAMDBY> DRAWS LESS
THHN 188 MR THIS VOLTAGE. SUPPLIED TO THE BATTERIES THROUGH A 186 (OHM
CURRENT LIMITING RESISTOR IS FERFECT FOR A RERSONABLY “FASTY  CHARGE
Clé-24  HOURS), WHEN THE COUNTER IS TURMED <0ONZ>. QUTPUT FROM THE ADAFTER
IS LOADED DOMWM TO AROUND 3-11  YOLTS.  THIS VOLTRAGE. SUFPLIED TO  THE
BHTTERIES THROUGH THE 188 0OHM RESISTOR IS SUFFICIENT TO MAINTAIN A
TFLOAT” CONDITION ON THE NI-CADS (CHARGE CURRENT AFFREON. 16-Z8 MAD.

% NOTE #  IF YOU ARE RUNNING THE COUNTER FROM A WELL-REGULATED 12 WOLT
DC SOURCE. THE BRATTERIES MAY TAKE LONGER TO RECHARGE <24-42 HOURS3. THIS
IS5 BECRUSE THE CHARGE CURREMT IS OMLY APFRON. S8 MA



NI-CAD BATTERY INSTRUCTIONS CONTINUEDR. . .. ..
DISCHRRGE. . . ..

THE MI-CRD CELLS IN THE BA-S& HAVE 1206 MILLIAMPERE-HOURS OF CAPACITY.
THIS GIVES THEM ARBOUT = TO 418 HOURS OF USE DEFEMDING ON RMEIENT
TEMFERATURE. HUMBER OF DIGITS DISPLAYED HAND  WHETHER NON-FRESCALED OR
FPRESCALED INFUTS HARE USED

IT IS5 A GOOD IDEAR TO RECHARGE THE BRTTERIES AS S00ON AS POSSIBLE  HAFTER
USE.  ALS0. TRY NOT TO LERVE THE COUNTER TURNED <ON> WITH “DEADC HI-CADS
AS  THIS MAY LERD TO REVERSE CHARGING OF THE CELLS  UNDER MOST
CIRCUMSTHRNCES, REVERSED CELLS MAY BE RESTORED TO MORMAL SIMFLY BY
RECHARGING FOR AN EXTRA FEW HOURS,

OM BRTTERY LIFE. . ...

HI-CAD CELLS WORMALLY CAN BE RECHRRGED 1é& TO S@8 TIMES. NORMAL LIFE
OF THE CELLS IS ABOUT 1 TO 3 YEARS. OUR WRARRANTY COYERS THE PRCK FOR 36
DAYS ONLY. USUALLY ENOUGH TIME FOR DEFECTIVE CELLS TO SHOW UP.  IF  YOUR
BATTERY PACK WILL NOT ACCEFT A CHARGE. THERE ARE A FEW THINGS +YOU CAN DO
BEFORE RETURNING THE RSSEMBLY TO THE FRACTORY. OFEN THE COUNTER. INSPECT
THE BRTTERY PRCK ASSEMELY FOR LOOSE CONNECTIONS. LOOK CLOSELY AT THE
CELLS. IF ANY OF THEM ARE LEARKING OR "GROWING HAIR" AROUND THE SEAMS.
REMOVE  THE CELLCS) AND  TRY REPLACING THEM IF ¥YOU HAYE NI-CAD CELLS
HYARILABLE.

IF YOU ARE CONVINCED THE BATTERY ASSEMBLY 1S DEFECTIWE. ANWD IT IS
WITHIN THE WARRANTY. CALL THE FACTORY FOR A RETURN RUTHORIZATION. IF wOU
HAYE TO DEFPEND ON THE COUNTER TO OPERATE ON MNI-CRDS. YOU MIGHT CONSIDER
FURCHASING R SPARE BR-5& ASSEMBLY JUST FOR AR BRCKUR.  <PRICE:. RS OF
OCTOBER 1372, $24. 95 + SHIPPING)

A FEW WORDS OF CRUTION. .. ..

% DO NOT #o¢  LINDER ANY CIRCUMSTAMCES. DISPOSE OF MI-CAD BATTERIES IN
A FIRE. THEY MRY EXFLODE. DO HOT MIX ALKALINE BRTTERIES MWITH HI-CAD
CELLS IN THE BR-35 ASSEMELY. DO NOT INSTALL RLKALINE BRTTERIES IM THIS
ASSEMBLY WITHOUT REMOVING THE RECHARGING CIRCUIT <THE AN46G81 AND THE 18@
OHM  RESISTORY.  ALKALINE  BATTERIES ARE MNOT DESIGHNEDR FOR RECHARGING AND
MAY EXPLODE IF CURRENT IS FORCED INTO THEM.

FOR LOTS MORE INFORMATION ON  MI-CRDS, GENERAL ELECTRIC PUBLISHES A
BODK,  “NICKEL - CRDMIUM BATTERY AFFLICATION  ENGINEERING  HANDBOOK®.
PUBLICATION NO. GET-3148A. AVAILABLE FROM GENERAL ELECTRIC COMFANY. F. O
BOx 861, GRINSYILLE, FLORIDA ZzéBz

..1@..



* % & ok & & SECTION S — THEORY OF OPERATION s ¥ ok o o o

THE S666A MAY BE DIVIDED INTO SEVEN SECTIONS BY FUNCTION RS FOLLOWS:

TIMING AND CONTROL

INFUT SIGNAL CONDITIONING AND AMPLIFICATION
SIGHRL GATE

COUNTER

DISFLAY LATCHES RND DRIVERS

DISPLAY

FOMER SUPFLY » BRTTERY FRCK

NOEW R

A FRECISE CLOCK FREGUENCY IS PROYIDED BY THE OVEMIZED OSCILLATOR
FORTION OF THE TIMING/CONTROL SECTIOW. THE OSCILLATOR FREGUENCY 15
LIVIDED DOWN FURTHER BY THE DIVIDERS TO FPROYIDE YERY PRECISE GATE TIMES

THE GATE DRIWE IS USED TO OPEN AND CLOSE A GRATE MWHICH CONTROLS
THE IMFUT FROM THE SIGNAL CONTITIOMING SECTION TO THE COUNTER SECTION.
IT ALS0 PROVIDES STROBE AND RESET SIGNALS TO THE COUMTER SECTION

THE SIGNAL CONDITIONING SECTION AMPLIFIES AND THEN SEURRES UFP THE
INFUT SIGMAL. IT ALSO DIVIDES THE WHF INFUT SIGMAL DOWN TO A LOMWER
FREGUENCY WHICH CAM BE COUNTED BY LSTTL COUNTERS

THE SEQUENCE OF EVENWNTS IN THE FUNCTION OF THE COUNTER IS RS FOLLOMWS:

STARTING AT TIME ZERD THE TIMING AND COMTROL SECTIOW DELIVERS
A SIGMAL TG THE CONTROL GHTE WHICH OPENS IT FOR THE TIME DURRTION
OF THE GATE PERIOD. DURING THE TIME THE GATE IS OPEM A FULSE TRAIN
FROM THE SIGNAL CONDITIONIMG SECTION IS FED DIRECTLY INTO THE COUNTER

THE COUNTER ACCUMULATES AND STORES THE NUMBER OF PULSES RECEIVED
DURING THE GHTE PERICD. MWHEN THE GRTE CLOSES THE FULSE TRARIN IS5 SHUT
OFF AND THE COUNTER TRAMSFERS THE ACCUMULATED DATA TO THE LATCH AND DRIVER
SECTION WHICH CRUSES THE LEDR‘S TO DISFLAY THE DRTA STORED IN THE LATCH

WHILE THIS DRATA IS BEING DISPLAYED THE GRTE OFEHS RAGAIM AND A NEW
FULSE TRAIN IS ACCUMULATED AND STORED IM THE COUNTER

WHEN THE GRTE CLOSES. THE DATR IS TRANSFERREDR FROM THE COUNTER

SECTION TO THE LHTCH AND DRIVER SECTION AND THE INFORMATION IN THE
DISPLAY IS INSTANTLY UFDRTED.

THE BATTERY PACK OR EXTERNAL POMWER SUPFLY PROVIDES POMWER TO R S VOLT
REGULATOR ON THE MAIMN FPC POARD WHICH IN TURN PROVIDES POMER TO ALL
THE REST OF THE CIRCUITRY

REFER TO BLOCK DIRGRAM. PAGE 17. AND SCHEMATIC, PAGE 22

_11_.



DEAR SeV6R MANUAL USER:

FAGES 1% THROUGH 17 AWND THE SCHEMATICS ARE CURREWTLY BEING FREFARED.
EITHER A HEW. COMPLETE MAMUAL WILL BE MAILED TO YO OF THE SHEETS
MIZSING WILL BE MAILED WERY SOOM. PLERSE 0O NOT CALL S ABOUT THE MISSING
FAGES, A YO WILL BE TOLD JUST WHAT IS PRINTED HERE.

THHMES FOR YOUR PATIENCE.

DSI INSTRUMENTS INCORFORATED
OCTORER 25, 1973



# 4 & # % SECTION 8 -~ BLOCK DIAGREAMS ok ok ok

DISFLAY BORRD. . . ..

a9 DIGIT
STEBYAOVENSGRTE DATA
LISFLAY
STROBEA
RESET SIS C
FULSES a
GENER- - Ul
HTOFE 2] [
I T SEG [
M E DRTH I
F: F.: ll.'l
u S E
T GRTE F
GRTE GRTED =
=) SI1G STGHMAL
K
T
OIGIT
DEC PT. STROBES ] f
M .
D F. DATH
MAIN FC BOARD. .. ...
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# 4k % ok MODEL SEBER KIT ASSEMBLY INSTRUCTIONS # % # & &

IMPORTANT . IT IS RECOMMEMDED THAT YOU FAMILIARIZE YOURSELF WITH THIS
INSTRUMENT BY READING THE INSTRUCTIOW MAMUARL FRIOR TO ASSEMELING THE EIT

TOaLS REGUIRELD:

SMALL SCREWDRIVERS. BOTH STRAIGHT AHND FPHILLIFS HERD

LARGE AND SMALL DIAGOMAL CUTTERS

WIRE STRIPFERS

MEEDLE OR FLART NOSE FLIERS

LOW WATTAGE OF CONTROLLED TEMPERRTURE SOLDERING IRON WITH SHALL TIF
SUITHELE FOR USE OM PRINTED CIRCUIT BORRLDS

“~RCTO KNIFE

NUT DRIVERS OR SMALL ADJUSTRELE WREMCH

LI N

_"\] f?‘l

——————— CAUTION-———————

EXTREME CRRE MUST BE EXCERCISED WHEN SOLDERING TO FRIMTED CIRCULIT BORRD
TRACES. EXCESSIVE HEAT OR LONG TIMES AT HIGH TEMFERATURE MAY DESTROY THEM.

ASSEMELY FROCEDURE . ..

FRELIMINARY :
REMOVE CREINET FROM PACEING AND SEFPARATE THE THO HALYES. UMNWRAF
THE PARTS CONTHIMED IN THE CREINET. CHECK PARTS RECEIYED IN THE
KIT AGHINST PARTS LIST. IN THE EYENT THAT MAJOR FRRTS ARE MISSIMNG,
FETURN THE KIT TO THE FACTORY FOR REPLACEMENT.

A. FRONT PANEL SUBRSSEMELY

© 21 CUT RG-174 CORX CRBLE INTO TWO PIECES. ONE & 1/2". THE OTHER
4 172" DRESS LERDS IN THE CUSTOMARY MANMER FOR COMMECTION
TO THE F. C. BOARD AND BMC CONNECTORS.

¢ 2 2 BOTH BNC COMMECTORS MUST BE SLIGHTLY MODIFIED AS FOLLOWS:
CUT THE CENTER CONDUCTOR TERMINAL OFF APFROXIMATELY 1-32" ABOVE
THE INSULATOR AMD SOLDER THE CENTER COMDUCTOR OF THE RG-174 TO THE
CENTER TERMINAL AS FER THE SKETCH BELOW. SOLDER THE GROUND BRAID
TG THE SOLDER LG PROVIDED AFTER BENDING THE SOLDER LUG AS SHOMM
IN THE SKETCH



HEZEMBLY INSTRUCTIOMS CONTINUED. .

o2 2. PEEL THE PROTECTIVE BACKING FROM THE RDHESIVE SIDE OF THE
IMSTRUMENT PANEL FACE AND AFFLY TO THE FLASTIC FRONT FHMEL.
#kk CAUTION sk EXERCISE EXTREME CARE IM LINING UF THE FHNMEL
FACE AND THE FROWT PAMEL. THIS IS BEST DONE BY ALIGHING THE BOTTOMS
OF THE RECTANGULAR SHWITCH OFEMIMNGS AND THE ROUMND IMPUT
CONKECTOR OPENINGS
NOTE: IF PANEL FACE DOES WOT GO OM PERFECTLY IT CAM BE FEELED OFF
AHD RE-INSTALLED SEVERAL TIMES. IN SOME CRSES IT MAY BE NECESSARY
T4 TRIM THE FAMNEL FACE AROUND: THE OUTSIDE CIRCUMFERENCE OF THE
FAMEL ANDAOR RROUND THE SWITCH OPENINGS. THIS IS EASILY DONE
WITH AN X-ACTO KNIFE OF RAZOR BLADE.

¢ 3 4 INSERT THE BNC INFUT COMHECTORS IN THE FRONT FAMEL AND IMSTALL
THE HARDWARE IN THE FOLLOWING SEQUENCE:
1. SOLDER LUG
2. LOCKMASHER
IONUT
BE SURE THE SOLDER LUG POINTS TO THE BOTTOM OF THE FAMEL AMD
THAT THE BNC WITH THE SHORT LEAD IS IN THE RIGHTHOST HOLE.

B, REAR PANEL SUBASSEMBLY

¢ 2 1 TEIM THE RED AHD ELACK LEADS FROM THE BRTTERY CRSE TO 1.5 INCHES
AND STRIF AWAY 178" OF INSULATION

TRIM THE LEFT LERD CWHEN VIEMED FROM THE REAR» OF THE OW - OFF
SHWITCH TO ZA4" STRIF THE EHD

INSTALL THE POWER INPUT JACK AND SWITCH AS SHOWN IM THE SKETCH
INSTRLL THE EATTERY CHSE ON THE FERR PANEL USING 4-48 FLATHEAD
SCREMES.

WIRE THE BATTERY CHSE. SWITCH AND POMER IMPUT JACK AS SHOWN

IN THE SEETCH
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ASSEMBLY INSTRUCTIONS CONTINUED. .

C. MAIM CRSE ASSEMBLY

L3 1. SCREW SIX 174" HEX STANDOFFS INTO STRNDOFF BASES IN THE CRSE
BOTTOM.

£ 3 2. INSTALL SIDES OF CREIMET WITH & BLACE SPACERS

HINT: IT IS5 SOMETIMES HELFFUL TO APFPLY A DROFP OF GLUE TO THE

SPACERS AND INSTALL THEM OW THE SIDES PRIOR TO FITTING THE SIDES

TO THE CASE BOTTOM.

SOLDER THE INPUT CORK WIRES AND THE GROUND SHIELD TO THE MAIHW

BOARD RS SHOWW IM THE PHOTOGRAFH. SOLDER THE DCOIN AMD GREOUND

LERDS FROM THE REAR FAMEL AS SHOWW IN THE SKETCH AND PHOTO

wk CRUTIOM #o¢ THE BLRARCK LEAD FROM THE ON - OFF SWITCH IS POSITIVE

SLIDE FRONT AND REAR PAMELS AND MAIN BOARD INTO THE CHSE BOTTOM

ATTHCH MAIN BORRD TO & METAL STHMDOFFS WITH 4-48 MACHINE SCREWS

,
o
1l

i~
had

THIS COMFLETES RSSEMBLY OF THE COUNTER




FRRTS LI ST sk % % & % %
TRANSISTORS. . ..
B = ZN2222H NPN
2 - ZHZ9a7 PNF
2 - ZNS17S NFHN
1

- SCVB@ OR MPF182A  FET

12 - 1NS14
1 - AN4EE2

18 - DL-S56e OF TILZZZA

18 MEG
1688 K OHM
4. 7 K OHHM
2.8 E OHHM
18 K OHM
11 K OHM
1a8 OHM
ZZ8 K OHM

.81 UF DISC
.82 UF DIsC
22 UF ELECT.

3.6 K OHM

1-5
1 - 33 OHM

1 - 278 K OHM
4 - 1 K OHM

4 - I9@ OHM

2 - 3@ OHM

2 - 22 K OHM

1 - . 885 UF
1 - 22 FF

3-25 PF TRIMMER

o4 & ko4 &k SECTION 1@
INTEGRATED CIRCUITS. ..

1 - FeEs FEGUILATOR

= rodaz DIGIT DRIVER

2 - ¥4L5196 COUNTER

1 - 7419¢ COUNTER

2 - 74L.586 GUAD MAND

& - 3@11 CRMOS ARG WNAND
1 - 4@z CMOS DURL D FF
1 - 4851 8 INFUT M

4 - 4518 COUMNTER

1 - 4511 BCO - 7 SEG DRIVER
1 - 45268 EINREY COUNTER
1 - LMzE311 TEMF CONTROLLER
1 - D=ieze FRESCALER

1 - Lsvazl LS1 COUNTEFR
RESISTORS. ... ..

7 o= ZE UHM NETHORE 3
4 — 478 DHM =z
1 - 2286 0HM 1
2 = 47 OHM 1
2 - 158 OHM METAL FILM 3
2 -1 MEG 3
1 - 828 OHM 1
3 - B88 0OHM 1
CARPACITORS

2 = .88l UF DIsC 4
2 - .1 UF DIsC z
1 - 47 FF 4
1 - 186 PF WNPO DISC 1
MECHANICAL. . ... ..

3 o VIR (NI OO RN g S T R el b0 IR AU el
1

12"

PRINTED CIRCLIIT MAIN BORRD
FRINTED CIRCUIT DISFLAY BOARRD
BMC COMMECTORS FEMALE

RCH CONNECTORS PC MOUNT

14 CONDUCTOR HARKWESS ASS‘Y
S GANG SWITCH ASSEMELY

SWITCH BUTTONS
FOMER INPUT JACK
BATTERY CASE
ON-OFF SWITCH
HEX STAND-OFFS
4-48 % 1/4"
4-48 X 174"
4-48 NUTS
#4 LOCKMASHERS

~ RG-174 CORX CRELE

I
L

FAM HERD SCREWS
FLHT HERD SCREWS

FarpepDpRrRPoblRR e
1

E CONSISTING OF:

CRSE TOP

CH5E BOTTOM

SIDE RAILS

BACK PARNEL

FREONT FHANEL

FRONT FACE FLATE
SIDE RAIL SFRCERS
FEET

LOWNG &-Z2 SCREMS
BRIL RASSEMELY

* - 47 UF ELECT



* 4% D51 AUDIO SCALER MoDEL HS — 18 681X #% %

THE A5-166y AUDIO SCALER IS DESIGNEDR TO BE USED WITH MOST FREGUENCY
COUNTERS TO INCREASE RESOLUTION WHEN READIMG AUDIO FREQUEMCIES
THIS DEVICE IS ACTUALLY A FREGUENCY MULTIFLIER. EMPLOYING PHRSED-LOCK
LOOF TECHNIQUES TO GENERATE A SIGNAL EITHER 16 OR 1688 TIMES THE
INCOMING FEEGUENCY. THIS SCALER IS POWERED BY IT”S OWN BATTERY.
UTILIZES CMOS ICYS FOR LOW POMWER CONSUMPTION. AMD IS YERY EASY TO USE.

S0ME OF THE POSSIBLE USES FOR THE SCALER ARE MEASURING RTTY
FEEGUENCIES. TOUCH TOWES (OME TONE AT A TIME>. PRIVATE LIME SUBAUDIBLE
TOWES, AND CHECKING BRUD RATES ON COMMUNICATIONS OR COMPUTER SYSTEMS

SPECIFICATIONS. . ..
INFUT FREGUIENCY RANGE #18 188 HZ - z8 KHZ TYPICAL
wiea 3@ HZ - zeea HZ TYFPICAL

INFUT IMPEDHNCE 1 MEGOHM ~ S8 FF

INFUT WRYESHAFE REGUIRED SINE, TRIAMNGULAR OR SEUARE

SENSITIVITY 28 MILLIVOLTS RMS TYPICAL 2@ HZ - 28 KHZ

OVERLDAD TOLERANCE CAM WITHSTAND 168 YOLTS PERK

OUTFUT SIGNAL 2 YOLTS PEAK TO PERK. CURRENT LIMITED
MAY BE SHORTED IMDEFIMATELY WITHOUT
DAMRGING UMIT.

BRTTERY REGUIRED 1 - % VYOLT RECTANGULAR

CURRENT CONSUMFTION 1 -5 MA

BATTERY LIFE ESTIMATEDR S8 TO 2568 HOURS

IMPUT. QUTPUT COMMECTORS STRNDARD RCA PHOND

BHTTERY IMSTRLLATIOMN. . ..

THE RS-10@x REQUIRES R & VOLT BATTERY FOR OPERATION. YOU MWILL HAYE
TO REMOVE THE BOTTOM OF THE CHSE TO INSTALL THE BATTERY. CLIFP THE BRATTERY
TO THE BATTERY CONNECTOR, CAREFULLY SLIDE THE BATTERY INMTO THE SPACE
BETWEEN THE SWITCHES RMD CARINET. REPLACE THE CAEINET BOTTOM FLATE.

USE OF THE SCRLER. . ..

OME POSSIELE USE OF THE SCALER IS CHECEING CLOCK TIMEBASES AT 6@ HZ
OR CHECKING THE POWER LINE FREQUENCY ITSELF.

C N WARMNING * ok ok

DO NOT CONNECT THIS DEVICE DIRECTLY TO THE AC FOMER LINE. THERE IS

A RISK THAT YOU WILL DAMAGE THE UNIT IN ADDITION TO POSSIBLY KILLING
YOURSELF. THE SAFE WAY IS TO USE A STEP-DOWN TRANSFORMER TO REDUCE
THE LINE YOLTAGE TO A SAFE LEVEL. DOWN TO 12 WOLTS OR LESS. SEE

THE DIAGRAM. FAGE Z. FOR A SUGGESTED SETUP. CONMECT THE SCALER-S
INPUT TO THE CIRCUIT. OQUTPUT TO YOUR FREQUEMCY COUNTER"S LOMW FREQUENCY
INPUT. SELECT 4 HZ RESOLUTION OR 1 SECOND GATE IF YOUR COUNTER HAS ONE.
SELECT XK18@ ON THE SCRLER. IF EVERYTHING IS WORKING CORRECTLY. YOU SHOULD
SEE A RERDING OF &88@ ON THE COUNTER. TRY CHANGIMG THE MULTIFPLIER
SWITCH ON THE SCALER TO X168, READING SHOULD BE 60@. OF COURSE. IF vyOU
AFFLY SIGHNAL DIRECTLY TO THE COUNTER. YOU SHOULD RERD €68 HZ

- PAGE 1 -



USE OF SCALER. CONTIMUED. ..

OF COURSE. THE SCALER MAY BE USED TO INCREASE THE RESOLUTION OF A
COUNTER WHEN READING THE OUTFUT OF AN AUDIO OSCILLATOR. SET UP AN AUDIO
OSCILLATOR OR GEMERATOR FOR ABOUT 16066 HZ. BE SURE TO HAVE 58 MILLIYOLTS
OR MORE OF SIGNAL. FEED THE SIGNAL TO THE SCALER WITH THE SCALER
SET TO X18. YOUR COUNTER SHOULD READ EXACTLY 48 TIMES THE INPUT
FREQUENCY. NOTE THAT IF THE INPUT FREQUENCY WRS 1965 HZ YOUR COUNTER
WOULD DISPLAY 18058 HZ. TRY SWITCHING TO X108, THE READING SHOULD
INCREASE TO 1@ TIMES IT°S PREVIOUS READING.

WANT TO TREY AN INTERESTING EXPERIMENT? YOU WILL NEED A VARIABLE
FREQUENCY AUDIC GENERATOR AND AN OSCILLOSCOPE. CONNECT THE AUDIO
TO THE SCALER AS BEFORE. CONNECT THE OUTPUT OF THE SCALER TO THE
GSCILLOSCOPE. TRY VARYING THE GENERATOR‘S FREQUENCY ANDSOR SWITCH
BETWEEN »x1@ AND X1@8 ON THE SCALER. OBSERVE HOW THE SCALER‘S PLL “HUNTS®
FOR THE CORRECT FREQUENCY MULTIPLE.

A SPECIAL NOTE ON MEASURING BELL TELEFHONE TOUCH TONES. THESE TONES
ARE DUAL TONES. THIS IS IMPORTANT'! THE SCRLER CAN ONLY MULTIPLY A
SINGLE TONE. IT CAM NOT SEPARATE DUAL TONES. TO MERSURE DUAL TONES.
YOU WILL HAYE TO DISAELE ONE OF THE TONES. OFTEN THIS CAN BE DONE BY
PRESSING THO KEYS ON THE PRD SIMULTRANEOUSLY

HAVING TROUBLE 7?77

IF YOU ARE EXPERIENCIMG DIFFICULTY WITH THE AUDIO SCALER. -CHECK
FOR THESE POSSIBLE PROBLEMS: '
DERD OR YERY WEAK BRTTERY
INSUFFICIENT SIGNAL (MUST BE >5@ MV, <28 wOLTS>
INCOMING SIGNAL TOO HIGH OR TOO LOW IN FREQUENCY
(SEE SPECIFICATIONS) .
TWO OR MORE TONES PRESENT SIMULTRNEOUSLY OR INPUT SIGNAL
IS SEVERELY CONTAMINATED WITH MNOISE.
3. SHORTED OR OPEM INPUT OR OUTFUT CONMECTORS

b P2

b

IF NONE OF THESE PROBLEMS ARE AT FAULT. THE SCALER IS PROBAELY DEFECTIVE
IF THE UNIT IS STILL UNDER WARRANTY <98 DAYS FROM RECEIPT OF UNIT).

YOU MAY HAVYE IT REPAIRED FREE OF CHARGE BY DSI. PHONE S65-8482 FOR

RN EMA# (RETURN MATERIALS AUTHORIZATION). BE SURE TO WRITE THIS

NUMBER ON THE OQUTSIDE OF THE SHIPPING BOX. YOU MAY ALSO PHOME
880-854~-2043, IN CALIFORMIA. 88@-542-6253, TOLL FREE. NORMAL SHOP

TIME IS ABOUT 2 WEEKS. PLEASE ALLOW ANOTHER WEEK FOR SHIPPING.

IF THE SCALER IS OUT OF WARRANTY. AND YOU DO NOT WANT TO REPAIR

IT YOURSELF. YOU MAY SEND IT TO DSI FOR SERVICE. CALL FOR RMA# FIRST.
RETURN THE SCALER WITH A CHECK OR MONEY ORDER FOR $15. 88 TO COVER

THE COST OF THE REPAIR AND RETURN SHIPPING. THIS PRICE SUBJECT TO CHANGE
ASK FOR EXACT PRICE WHEN PHONING.

HAPPY SCALING !'!'!

- PAGE 2 -
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