Smart Charger Notes & Assembly Instructions

GENERAL INFORMATION

This battery chargerhas three modesof operation,BULK, ABSORPTION and MAINTENANCE . To

operatghechargeryou mustfirst connecthechargeto a batteryandthenapplythe AC. Thechargerthenchecks
the batteryvoltagethroughR1 andR2 to seeif it shouldattemptto chargethe battery.R1 and R2 samplethe
batteryvoltageandoperatea CHARGEENABLE function.If thebatteryis severelydischarge@ndhasa terminal

voltageof lessthan6.0V (for a 12V battery)thechargetWILL NOT attemptto chargethe battery. Therefore,
YOU MUST CONNECTA BATTERY TO THE CHARGERIn orderTO TESTOROPERATEtheunit.

Providedthatthe batteryvoltageis adequateanda batteryis connectedproperly, applyingthe AC causeghe
chargerto enterthe BULK MODE andthe CHARGING LED will light. In this modethe outputcurrentis
limited to a bulk value (I pyk) which equals.25V/Rs amperesWhile the batteryis chargedn this mode, the
circuit monitorsthebatteryvoltage. As thebatteryacceptshargehecurrentdecreases,pyik is alimiting value.

Whenthe batteryreache®5% of 2.3V per cell, the chargerentersthe ABSORPTION modeandthe FINAL
CHARGE LED will alsolight. During this mode,both LEDs arelit asthe chargerattemptsto raisethe battery
voltageto 2.4V percell while monitoringthecurrent.

Whenthecurrentapersdownto 1/100f | pyk, thechargewill enterthe MAINTENANCE modeandboththe
LEDswill goout. In this modethe chargemwill maintainthe batteryat2.3V percell. Thisis NOT a TRICKLE
CHARGE. Thechargewill issuezero currentif necessary.During MAINTENANCE , if the batteryvoltage
dropsto 90%of full chargethechargewmill re-entethebulk modeandthecyclerepeats.

If aloadis appliedto thebatterywhile thechargeiis connectedthechargemill contributeits' bulk currentto the
load.If theloaddischargeshebatterysufficiently,thechargemill repeatthe threestateprocessdescribedabove
whentheloadis removed.

This charger can be connectedto the battery indefinitely, it will not overchargethe battery.

In orderto obtainmaximumlife from any battery,it is recommendedhatyou dischargeat a rate not to exceed
C/20(5% of the A-Hr rating andchargeat a ratenot to exceedC/10 (10% of the A-Hr rating), whereC is the
Ampere-Houratingof thebattery.In normalbatteryuse,hardlyanyoneadhereso theserecommendations.

Sincethe Electro/Chemicaprocessn any battery is not 100% efficient, you typically mustput back140% of
whatyou takeoutin orderto fully restorethe battery.Rechargingat a rateof C/10 leadsto the familiar 14 hour
rechargdime quotedoy manybatterymanufacturers.

In thebatteryindustry, the chemistryis constantlybeingimproved. Todaymostbatteriescantoleratea charging
currentashighasC/5 (20% of the A-Hr rating)withoutseriouslydegradinghelife of thebattery.

| bulk is calculatedusingthefollowing formula.

| pulk = .25V
Rs

If you have a small battery, 7 Amp-Hr or less, sgfidto 1/2 Amp or less. In our small current KITs you can
obtain a Ipyk of 1/2 Amp by mount only one 14 resistor at Rs.

.25V divided by an Rs of 1R equals 1/2 Amp. To obtain gk of 1 Amp, mount two 1/2) resistor, one at
Rs1 and another at Rs2 .

If you have a larger battery, 7 Amp-Hr or greater, $gixl to 1 Amp or greater. The maximum current available
depends on the KIT you have. Refer to the component layout and parts list for specific details.

Larger batteries may be charged with this charger by simply allowing more recharge time. Boats equipped with
two 80 Amp-Hr batteries, which see intermittent use, are being successfully maintained with our 1 Amp charge
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1.0 - CIRCUIT BOARD ASSEMBLY

1) Readhe"GENERAL KIT ASSEMBLY INSTRUCTIONS" suppliedwith thekit. Theseinstructions
will explainhow to assembléheprintedcircuit board.

2) Next, readtheseinstructions(Smart Charger Assembly Instructions) completelyfrom startto finish
before starting construction.

3) Assemblehecircuit boardby installingonly therequired boardmounteccomponentatthistime.

NOTE : The circuit board can be used to make different versions of the charger. Refer to the compongnt layc
schematic and parts list for the details of the specific charger you are working with.

Not all parts are used with every version of the charger.
Not all jumpers (J1 through J6) are used with every version of the charger .

2.0 - OFF BOARD COMPONENT PREP

A easy way to shrink heat sensitive insulation is to " Flip your BIC". Using a low cost lighter will do an adequat:
job in just fractions of a second. Use care, of course, not to burn the insulation.

2.1-0Q1

1) Cuttheleadsof Qlsothatall threeleadsareaboutl/2inchlong.

2) Connecta2 inchlong RED wire to the Baseof Q1. Referto the componentayoutfor a sketchshowingthe
orientationof Q1. Startby stripping1/4 of aninch off oneendof thewire. Lay this wire parallelagainsthe
basdeadof Qlandsolder. Theninsulatethis junction with a 1/2 inch lengthof shrink tubing. The freeend
will connecto thecircuit board

3) Repeatheaboveusinga?2 inchlengthof WHITE wire for thecollectorof Q1.

4) Repeatheaboveusinga?2 inchlengthof BLUE wire for theemitterof Q1.

5) Cutthefreeendof thesewiresso all threearethesamdength.Strip 1/8 of aninchandtin theend.Connecthe
threewiresto thecircuit board.REDto PAD#1, WHITE to PAD #2 andBLUE to PAD #3. Q1 will mount
to therearwall of theenclosuraftertheboardis installed.

2.2 - LEDs

NOTE: In our typical charger, only 2 LEDs are used.
A GreenLED for CHARGING -DSc
A Red LED for FINAL CHARGE - DSf.

1) Cutbothleadsof eachLED sothattheyareaboutl/4 inchlong. The Cathodeg(-) of a LED is identified by a
flat spoton theplastichousing.Theotherleadis theAnode(+).

\ Cathode

Flat Edge

1) Connect6 inchlengthof BLACK wire tothe CATHODE of DSc,theGreen LED. Strip 1/4 of aninchoff
thewire, lay thiswire parallelagainsthecathoddeadof DScandsolder.

2) Repeatheaboveusinga6 inchlengthof Greenwire for the ANODE of DSc, TheGreen LED.

3) Cutthefreeendof thesewiressotheyareboththesamdength.Strip 1/8 of aninch andtin theend. Connect
thewiresto thecircuit board.Greento PAD #C+, Blackto PAD #C-. DScwill mount to the front wall of the
enclosuraftertheboardis installed.

4) Nextconnecta6 inchlengthof BLACK wire tothe CATHODE of DSf, the Red LED. Strip 1/4 of aninch
off thewire, lay thiswire parallelagainsthecathoddeadof DSfandsolder.

5) Repeatheaboveusinga6 inchlengthof Red wire for the ANODE of DSf, TheRed LED.

6) Cutthefreeendof thesewiressotheyareboththesamdength.Strip 1/8 of aninch andtin theend. Connect
thewiresto thecircuit board.Redto PAD #F+, Blackto PAD #F-. DSf will mount to the front wall of the
enclosuraftertheboardis installed.
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2.3 - TRANSFORMER

1) Cutallthreesecondaryeads RED/WHT - WHT - RED) of thetransformetto a lengthof threeinches.Strip
1/8inchoff eachleadandtin. Savethewire, it will beusediater.Do notconnecthesdeadsatthistime.

2) Cutbothprimaryleads(BRN - BLK) of thetransformeto alengh of 5 inches.Savethe wire, it will be used
later.DO NOT TIN thesdeads.

3.0 - MECHANICAL ASSEMBLY

1) Mountthetransformeintotheenclosuravith theprimaryleads(BRN - BLK) towardsthefront. Securewith
6-32 X 5/16 screwsfrom the outsideof the chassisand6-32 Kep nutsinsidethe chassisKep nuts havea
lockwasheattached.

2) Install the AC switch in the front panelcut-out. Orient the switch so two lug are towardsthe top of the
enclosureandonelug is towardsthebottom.

3) Mount thetwo fuse holdersin the rearpanel. The soft white washermountson the inside of the enclosure
againsthemetalwall. Orientthefuseholderssothatthesidelugsfaceinward. CAUTION , thesesidelugs
dorotateslightly whenafuseis insertedor removed.DO NOT FACE THESE LUG OUTWARD OR
UPWARD, theymay(whenrotated)contacttheenclosuréop andshortout.

4.0 - CIRCUIT BOARD INSTALLATION

1) Mountthefour Male-Femalestand-offsto the bottom side of the circuit boardwith the Male threadshrowh
theboard.Securgheboardto thestand-offswith a#4 Kep nuton thetop side of the board. Kep nutshavea
lockwasheattached.

2) Connect4 inchlengthof RED wire, salvagedrom the transformeisecondaryto the (+) OUTPUT pad of
thecircuit board.

3) AttachtheOUTPUT cordto theenclosuraisingthegrommetprovided.Install with 4 - 5 inchesof cordinside
theenclosureSeparatehetwo conductors.

4) Positionthecircuit boardoverthepowertransformer,inverted(componentgacingdown) with Q1 “hanging”
down outsidethefront of theenclosure.Connecthethreetransformeisecondaryeadsto the circuit boardat
thistime.RED/WHT to PAD#T1, WHT to PAD#T2andREDto PAD#T3.

NOTE: The OUTPUT cord has one conductor that is "RIBBED" and one conductor that is SMOOTH.
All zip cord is marked in this way. We will use the "RIBBED" conductor for the NEGATIVE output and the
SMOOQOTH conductor for the POSITIVE output.

5) "Flip" thecircuit boardover (componentacingup) andconnecthe"RIBBED" (NEGATIVE) outputleadto
theboard,(-) OUTPUT pad.

6) Positiontheboarddown into the enclosureand securethe four Male-Femalestand-offsto the chassis.Use
4-40 X 1/4 screwswith lockwasheraunder the screwheadson theoutside of thechassis.

7) ConnectheRED (+) outputleadfrom the circuit boardto the endlug of the outputfuse holder. Connecthe
smooth(POSITIVE) leadof theoutputcordto thesidelug of theoutputfuseholder.

8) Mount theLEDs into the front panelby first installing the LED clip into the panelfrom the outside,then
installingtheLED into theclip from theinside.

9) MountQ1to therearwall usingtheinsulationhardwaresupplied.

NOTE : There are extra holes on the rear panel. Use the uppermost, center hole for mounting QL

Checkthe mounting surfaceon the inside of the enclosure makesureit is free of any burrs. The mica
insulatorshouldrestsmoothlyagainsthe insidesurface.Q1, the 4-40 screw, Mica insulatorand insulated
shouldewasherareall insidetheenclosureTheflat washer splitring lockwasheandnutareon the outside.
Tightenthenutonly sothatthesplitring lockwashers completelycompressedpot too much harder. The
leadsof Q1 maypointslightly to eitherside. Q1LDOESNOT haveto bemountedrertically.

NOTE: At this power level, conductive thermal grease Is not required. |
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5.0 - FINAL ASSEMBLY

NOTE: The INPUT AC cord has one conductor that is "RIBBED" and one conductor that is smooth.
We will use the "RIBBED" conductor for the AC Common and the SMOOTH conductor for the AC Hot.

1) AttachtheINPUT AC cordto the enclosureusingthe grommetprovided.Install with 6 - 7 inchesof cord
insidetheenclosureSeparatehetwo conductors.
2) ConnectheSMOOTHwire of theinputcordto thesidelug of theinputfuseholder.

NOTE: For the next few steps, we will refer to the lugs (#1, #1a and #2) on the AC switch.
All references are made viewing the switobm the REAR. See SKETCH on Component Layout Drawing

NOTE: The FASTON lugs are intended to be crimped to the wires. If you do not have a crimping tool, yjou ma

solder the wires to the FASTON lugs. Use care if soldering.
Do not let the wire and/or solder protrude and interfere with the lug attachment area.
The Red FASTONS will have one wire attached.
The Blue FASTON will have two wires attached.
DO NOT, repeatDO NOT SOLDER the wires directly to the AC switch, it will be damaged.

NOTE: The FASTON lugs are a very snug fit and require a bit of care when ins@fitagthe switch
Suggest you hold the switch firmly and “wiggle” the FASTON as you install it.

3) CombinetheBROWNwire of thetransformeandthe RIBBED endof theinput AC cord togetherandattach
theBlue FASTONIug. ConnecthisFASTONto terminal# 2 of the AC switch.

4) ConnectheBLACK lead(salvagedrom thepowertransformerjo theendlug of theinputfuseholder. Install
aRedFASTONIug to theotherend. Attachthis FASTONto terminal# 1a of theAC switch.

5) ConnecaRedFASTONIug to theBLACK primaryleadof the transformer Attach this FASTONto terminal
# 1 of theAC switch.

6) Connectnalligatorclip, with REDinsulatingboot, to thesmooth(POSITIVE) outputwire.

7) Connectanalligatorclip, with BLACK insulatingboot, to the"RIBBED" (NEGATIVE) outputwire.

8) Installtheproperinputandoutputfuses.Referto thepartslist for thepropervalues.

9) Attachthefour rubberfeetto the bottom of the enclosure Attach thetop to the chassiswith the ventilating
cutoutstowardtherear,securewith four self-tappingsheemmetalscrews Constructions now complete.

OPTIONS

1) TheCHARGEENABLE functionmaybe defeatedoy NOT installing R2. Use cautionwhen operatingunder
theseconditions.If you havea reversedand/ordamagedcell in your battery,the chargerwill stayin the
BULK modeforever.

2) An auxiliary DC sourcecanbe connectvia the AUX andGND pads.D3 in combinationwith BR1 form an
“OR” gate.A typical applicationis solarcell (isolatedby D3) in day useandgeneratorderivedAC Voltage at
night. Theraw DC appliedto C1is solarOR” generatordependingn which is the highervalue. Generator
off duringthedayandsolarhasverylow or no outputat night. Automatic switch over providedby the “OR”
gateinterconnectionlf your solarpanehasanisolationdiodebuilt in, replaceD3 with ashortingjumper.

3) An optionalDC powerindicatingLED maybeinstalledusingDSpandR3. WhentheDC voltageto thechipis
greaterthan8 volts, pin 7 is atalow (shortto ground)andthe LED will light.

4) This charger circuit presentsa DC load of only 1751 A when the AC is off or not present.
For extremelyremotesites, subjectto loosing AC power,and requiring the absoluteminimum load on the
battery,J4to J5 maybeusedin placeof J5to J6.Whenthe DC input voltageto the chipis lessthan8 volts,
pin 7 is anopencircuit andthe sensingnetworksof RA, RB, RC and R1, R2 are disconnectedrom the
battery.Undertheseconditions,the load on the battey is extremelysmall, usuallynon-measurabléeakage.
R1andRA aretypically in the100KQ rangesothe normalload producedby the sensingnetworksis already
quitelow, sousethisoptiononly if necessaryif you usethisoption,DO NOT usetheDSpLED.
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