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A battery charger is disclosed for use with various batteries, such as automotive and marine-type batteries. In acc
ordance with an aspect of the invention, the charging current is alternated between non-zero DC charging current
levels. By alternating the charging current between non-zero DC charging levels, the battery c [1]an be charged to
a higher capacity (i.e., ampere hours) faster, thus reducing the charging time and at the same time allow the ratin
g of the battery charger to be increased. In accordance with another important aspect of the inventicn, the techni
que for alternating the charging current can be implemented in both linear and switched-mode battery chargers.
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1. A battery charger comprising: a microprocessorcontrotted-battery charging circuit—satd-microprocessorcontrotted-ratterycharg_for providing
circuit-beimgconfigured-toprovide-a battery charging current for charging a battery.whereir said microprocessorcontrotted-battery charging cir
curt{arepeatedty measuresa battery vottage of sard-batterywhite sard-battery s bemg charged-byam At mput—sont circuit configurced thatdef
MEs an Ao Zero0 oo |||g amdtb} prO\.’IdEF(T} a st ulalgulg L,yul: whtte—the uaumy vunagt Tstessthanma puedetwnﬁﬂed-vuﬁage—a'rrd—ﬁﬁm
d DC charging cyctewhite the batteryvottageivalues greaterthanorequat-to saidpredetermined-voltageswhereinsad-firstchargingcycte comp
rmertwo—E}C—chﬁrgmg—va-h:res—eath—havmg—abetween two non-zero average DC \.ralues deflnlng a-mraxinrumfast charglng currrew'rt—va-fue—arrd—a—m-m-r

®» o P @

m—nwaveform chafg‘mg—mﬂeﬁt—vﬁue—aﬁd-sard—mmum—ch?rglng cu-rfe-r'ﬁ:-vame um:ﬂow sa'rd—ba-tte-ry—vn-l‘tage rea-ches—sa-rd—pred—etemmed—vo—&age.
satd-—mraxtmramr_DC charging current-vatue and sard mmmamchargimgcurrent-vatuebemgsetected-tocausesard-battery-tobeatteast partratlativ.

ely charged-duringsard-firstchargmgcycteswheretmrsard—predet_avermimed-vottage safunctromof-WivtaxwhereVivtaXtsamaximumrecommrend
edDC charging woitageby-th t t

, . , " PR IS - \
battery s manofacturer plus s predetermined-vattrerwhereimsaidpredetermimedvatue s greater tham &:6-votts—an

4 L ' !
dtesstamorequat to O oits,

2. The battery charger as recited in claim 1, wherein said battery charging cirewiurrent is a linear battery charger.

3. The battery charger as recited in claim 1, wherein said battery charging circoiurrent is a switched-mode battery charger.

4, The battery charger as recited in claim 1, wherein said firast charging cycte's-waveform is a square wave.

5. The battery charger as recited in claim 1, wherein said rmaximumfast charging currentvatoewaveform ramps up from said mrmimomlower aver
age DC charging current vatue—to said mraxmrumtevethigher average DC charging current.

6. The battery charger as recited in claim 1, wherein said maximumfast charging currentvatwewaveform ramps down from said maximromhigher
average DC charging current vatoe—to said minnromrlower average DC charging current-vatoe.

7. The battery charger as recited in claim 1, wherein {zf-said mraxinmumfast charging correntvatrewaveform ramps up from said minmimrorrlower a
verage DC charging current vatue-to said maximmomhigher average DC charging current vatoe—bi-and said maximumifast charging correntvatuew
aveform ramps down from said mmaxtmunrhigher average DC charging current-vatue to said mmimmunrlower average DC charging current-vatue.

8. The battery charger as recited in claim 1, wherein the duty cycle of said maximumfast charging currertwaveform varies as a function of the ba

tterys—stateof charge.
9. The battery charger as recited in claim 1, wherein said battery charger is configured with a plurality selectable charge rates.

10. The battery charger as recited in claim 9, wherein said battery charger is configured so that said maximumfast charging currentvatuewavefor
m is automatically generated when one or more of said selectable charge rates are selected.
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