
Above that voltage the charge current is increased to a nom-
inal 500 mA, until the maximum voltage of 4.1 V (or 4.2 V,
depending on the type) has been reached. The cell voltage is
now held at this level, causing the charge current to gradually
decrease until the cell is fully charged. When the charge cur-
rent has reduced to 50 mA, the charging stops and the cycle
is complete. As an extra safety measure the IC also contains
a timer that stops the charging process after a specific time,
even if the current hasn’t yet fallen below 50 mA.
The phases described above are indicated by LED D1. During
the charging of the cell it will light up brightly. When the charg-
ing stops due to the current having fallen below 50 mA, it is
lit dimly. And when the timer stops the charging process, the
LED will be off.
When the charging process has completed, the supply is obvi-
ously no longer required. The charger circuit itself can be left
connected to the cell since it only draws about 5 to 7 µA, so
there is no need to worry that the charger would quickly dis-
charge the cell. A new charge cycle will begin when an empty
cell is connected and power is applied. A new cycle will also
automatically start (as long as power is applied) when the cell
voltage drops below 3.88 V (3.98 V).
The charge current can be modified by adjusting R3 and R4
according to the following formula: I = (2.47/R3) × (800/R4).
The maximum charge time is determined by C2; the formula
used here is: time = (C2 × 3 hours) / 0.1 µF. The timer doesn’t
start until the cell voltage reaches 4 V. LED D2 is lit when the
voltage supplied to the charger is high enough.
T1 is a P-channel MOSFET, which can be virtually any power
type. It could even be replaced by a PNP darlington, with its
emitter connected to R4. NTC R5 should be mounted as
closely as possible to the cell, so that the cell temperature is
measured accurately. It won’t be easy to find the NTC used in
this circuit, but the accuracy of the 0 en 50°C temperature lim-
its aren’t that important. Since its resistance at 25°C is 10 k, it

could even be replaced by a fixed 10 k resistor. Obviously the
temperature protection will then no longer function.
For D1 and D2 you should use low-current (also known as
high efficiency) LEDs. D3 can be any 1 A Schottky diode, or
an ordinary diode such as the 1N4001 if it doesn’t matter that
there is a slightly bigger voltage drop.
There is one final point, which most of you probably know:
Lithium-Ion cells may absolutely never be charged at voltages
greater than 4.1 V (4.2 V) because they could explode under
those circumstances. It should be stated on the cell whether it
is a 4.1 V or 4.2 V type, otherwise you will have to refer to infor-
mation provided by the manufacturer. The LTC4050 comes in
two versions, with ‘-4.1’ or ‘-4.2’ as a suffix. The IC is only avail-
able in a SMD package (MS10). (024108-1)

SMALL CIRCUITSCOLLECTION

397-8/2002 Elektor Electronics

R2

1k

R1

1k

D1D2

R3

1
9

k
6

C2

100n

R5
10k- Θ
NTC

S

D

G

T1

IRF9520

R4

0
Ω

2

C1

10µ
16V

LTC4050

SENSE

TIMER

CHRG

ACPR

IC1

-4.1
PROG

NTC

DRV

BAT

10

3 9

2

8

5

7

1

4

6

C3

1µ 16V

Li-Ion

4V1

D3
+5...10V

C TIMERR PROG

2V47

R SENSE

IBAT
500mA

zie tekst*
see text*
siehe Text*
voir texte*

024108 - 11

MBRM120T3

1N4001

Si9430DY

DALE NTHS1206N02

G. Baars

Although Elektor never actually launched a design contest
under the name “low component-count oscillators” the author
was challenged by ‘Three Component Oscillator’ published in
July/August 2001. The result is shown here, representing a
reduction in component count of no less than 33.3%! The
audio field has been left though in favour of RF.

This Hartley oscillator can be built from just one FET and a
coil. The coil has a tap to provide the amount of positive feed-
back the circuit needs to start and maintain oscillation. The
stray capacitances presented by the FET gate and the coil
wires are enough to make the circuit resonate at about

3.7 MHz with the coil
data given in the dia-
gram. The internal diam-
eter of the coil is about
8 mm and no core was
used. Moving the tap up
towards the gate will
reduce distortion but at
some point the oscillator
will throw in the towel
and refuse to start.
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2-component Hartley Oscillator




