BY IRWIN MATH, WA2NDM

MATH’S NOTES
P LE S e

WHAT'S NEW AND HOW TO USE IT

An Inexpensive Charger for Lithium-Ion Batteries

s we get ready for the warmer

weather and dust off our portable

equipment, the subject of batteries
always comes o mind. But before rushing
out to replace those Ni-Cads, zinc-car-
bons, and alkaline power sources, consid-
er the latest. :
_ As some of you may be aware, the new-
est rechargeable batiery on the scene is
the one using lithium-ion technology. This
battery offers perfarmance superior to the
common nickel-cadmium type, since it
does not have a “memory” and can be trick-
le charged continuously. You never have
to “deep discharge” or recondition these
devices, and even disposal is safe for the
environment. Furthermore, individual lithi-
um-ion cells provide 3 to 4.1 volts, which
is much closer to the voltages needed by
modern integrated circuits (such as the
emerging 3.6 volt devices) than 1.2 volt Ni-
Cads or 1.5 volt zinc-carbons. There is a
small probtem, however. Lithium-ion bat-
teries are somewhat difficuit to charge,
since they require a consiant current/
constant voltage circuit that is quite differ-
ant from their Ni-Cad counterparts. Fortun-
ately, Linear Technologies has made the

job much easier with a new chip, which we
describe this month.

The device we are referring to is the
LTC1541. Thischip, as showninfig. .con-
tains a precision voltage reference, com-
parator, and op amp which can be easily
and inexpensively interconnected to form
a complete lithium-ion charger, as we soon
will see. It comes in an 8-pin package and
contains no real surprises. The reference,
by the way, is accurate to +0.4% and the
chip can be used for other applications
needing these components as well.

" The complete lithium-ion battery charg-
erfinput power supply is shown in fig. 2. In
operation, the 2N2907 controls the battery
charging current. it is driven by the output
of the internal op-amp via the 2N3906.
Since this portion of the circuit operates in
a linear mode, the 2N2907 will dissipate up
o 1 watt and should be adequately heat-
sunk. The 0.15 ohm resistor senses bat-
tery charging current and feeds it to the
positive op-amp input via pin 3. The inter-
nal reference is divided to 44 millivolts by
the 100K and 3.83K resistors and applied
{0 the negative or inverting input. The dif-
ference between the two drives the
2N2907 to produce 300 ma of charging
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Fig. 1- Internal block diagram of the
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Fig. 2- Complete lithium-ion baltery charger circuit.
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tery voltage present at the junction of the
252K and 90.0K resistor is applied to the
positive comparator input at pin 5. This is
compared to the reference {internally con-
nected to pin 8), and when 4.1 voits is
reached, shuts down the linear regulator
by controlling the op-amp via pin 3. A shut-
down input is also provided io turn off the
LTC1541when the charging function is not
required. This can be used io reduce cus-
rent drawn by the chip when the battery is
being used to power the external circuit.

Since both charging current and voitage
are regulated by this circuit, the un-
regulated 6 volt inpui source is not critical
and can come from a wall-type adapter. If
the battery is also connected to the exter-
nal circuitry it will power, the circuit will
share the current. This means that with no
external load, all current will be used to
charge the battery. With some exiernal
load, the battery charging current will
reduce in proportion to the current drawn
by the load. In this way the circuii can be
used to both charge the battery and power
external circuitry at the same time. Now
you can have an AC line powered device
(via the wall adapter) which coniinues to
operate in the event of a power failure.
Pretty neat stuff]

if you require more information on this
device, contact Linear Technologies at
1630 McCarthy Bivd., Milpitas, CA 95035-
7417 (1-800-4-LINEAR, or on the web at
<www.linear-tech.comz}.
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PG board and complete parls Tist for

2 Meter Amplifiers
{144-148 MHz)
(Kit or Wired and Tested),
a8 - Model 335A,
$70.95/$109.95

75W - Model B75A,
§119.95/5159.95

HF Amgplifiers

* Broadband HF Transtormers
= Chip Caps - KemevATC
+ Metalelad Mica Caps - UnelcosSemco
- ARCO/SPRAGUE Trimmer Capacitors
We can get you virfually any RF transistart
Call us for strange* hard o find parts!

HF amghfies described in the
Motarcla Application Notes and
Engineering Bulletins:
ANT79H (20W)  ANTS8 {300W)
ANTHL [0W) ARRD (30UW)
EB27A  (300W)
EBICL  {600W)
AR347 (1000W)

riree catalog! Jom ﬁﬂlﬁl’la - P
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m]t:mnmunication :
Conceptsinc. |
506

Modsaf 99 Heat Sink B %12 x s

CHS-8 Copper Sproader B 6" x 34‘?3"']”:24

Low Pass Filters (up 10 3HW) ' -

. for harmanics  $12.95 1]
Specify 10M, 150, 20M, 408, 3oM or 160w K

IF Splitters and Combiners up to 2KW

.

S8 Jg
d cases:and
il

Quantity Cases Binders
One $ 895 $11.25
Three $24.95 $31.85
Six $45.95 $60.75

Add $1.50 per case/binder for postage and
handling. Ouiside USA $3.50 per case/binder.
{U.S. funds cnly)

CQ Amaieur Radio
Jesse Jones Industries, Dept. 95 CQ
499 East Erie Ave., Phil., PA 19134

1-800-825-6690
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QRO AMPLIFIERS™ DELIVER HIGH PERFORMANCE,
SUPERIOR QUALITY, AND EXCEPTIONAL DURABILITY
FOR A REASONABLE COST!

QRO HF-2000 NON-QSK

Price: $1,795 US Dokiars FOB Bryan, Ohio USA

Band Coverage: 166,80,40,20,17,15 {12 & 10
export; also usable in U.5.A, with license)

Cutput Power: 1500 W S88B, 1200 W CW

Drive Power: 120 watts for 1,506 watts cutput

Tube: Amperex 3-500Z2G triode (2)

Transformer: 21 Ib. Light Duty Hypersil

Line Voitage Requirement:
100/120/200/240V,50/60H2

Cabinet Size: 18"w x 15°d x 8-1/2°h

Shipping Wt 85 ibs. UPS three cartons

‘/_,..-/—*-—-—-J

Tube: Svetlana 4CX1600B Tetrode (1)

QSK: Standard Feature

Line Voltage Requirement 200/240V, S0/60Hz
Cahinet Size: 20"w x 19°d x 8'h

Shipping Wt: 100 Ibs. UPS three cartons

QRO HF-3KDX Mark Il
({Export, Industrial, Scientific, and Medical Sales Only)

Price: $4,2985 US Dolars FOB Bryan, Chic USA

Band Coverage: 160,80,40,20,15,12,10 meters

Qutput Power: 3500 W SSB, 2,000 W CW, ’
1,500 W Continuous

Drive Power: 70-80 watts for 3,500 watts output

Tubes: Svetlana 4CX1600B Tetrades {2)

/R Switching: 46 Amp Ogen Frame Refay

Voltage Requirement: 2007240V, 50/60Hz, 30 Amps

Cabinet Size: 20'w x 19°"d x 8'h

Shipping Wt 110 bs. UPS three cartons

QRO HF-2000 QSK

Price: $2,095 US Dollars FOB Bryan, Chio USA

Band Coverage: 150,80,40,20,1715 (12 & 10
export; also usable in U.S.A. with license)

Qutput Power: 1500 W 858, 1200 W CW

Drive Power: 120 watts for 1,500 wats outplit

Tubes: Amperex 3-500ZG triodes (2)

QSK: Standard Feature (Vacuum Relay)

Transformer: 32 |b. Heavy Duty Hypersil

- Line Voltage Requirement;

100/120/200/240V,50/60Hz

Cabinet Size: 18"w x 15"d x 8-1/2"h

Shipping Wi 76 ibs. UPS ihree carions

QRO HF-2500DX

Price: $2,895 US Dallars FOB Bryan, Ohio USA

Band Coverage: 160,80,40,20,17,15 (12 & 10
export; also usable in U.S.A. with fcense)

Quiput Power: 150¢ W Continuous Carrier

Drive Pawer: 50 watis for 1,500 watts output

Tube: Svetlana 4CX800A Tetrode (2)

QSK: Standard Feature

FOR MORE DETAILS VISIT OUR
HOME PAGE

http:/fwww.grotec.com
LICENSED AMATEURS ONLY.. to request free

Line Voltage Requirement: 200/240V, 50/60Hz
Cabinet Size: 20'w x 19°"d x&"h
Shipping Wt 100 ibs. UPS three cartons

QRO HF-3KDX

Price: $3,295 US Dollars FOB Bryas, Ohio USA

Band Coverage: 160,80,40,20,17,15 (12 & 10
export; also usable in U.S.A. with license)

Output Powar: 1500 W Continuous Carrier

brochures, or further details...Call Tolt Free 1-800-
956-2'121. Visa/Mastercard credit card or wire
transfer payment orders accepted by telephone from
9:00 arn to 6:00 pm eastern time Monday thru Friday.
Export orders welcoms tool QRO Amplifiers™ are
made in the USA BY HAMS FOR HAMS™ and
sold factory direct only.

We oceasionally have demonstrafor models
available at a slight discount. If you are interested,
please ask us about them.

Drive Power: 50 watts for 1,500 watts cutput

- a QRO TECHNOLOGIES, INC.
1117 West High Street

Bryan, Ohio 43506 USA
Tek (419) 636-2721 = Fax: {419) 636-603¢
e-mail: qrotec@bright.net

TECHNOLOGIES
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