QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 920
STAND ALONE LIHON CHARGER WITH SYNCHRONOUS BUCK REGULATOR

DESCRIPTION

Demonstration circuit 920 is a complete single
cell Lithium-lon battery charger and adjustable
output voltage buck switching regulator. Operat-
ing at a frequency of 2.25MHz, the 300mA syn-
chronous regulator is powered from the Li-lon
battery.

This demonstration circuit allows the user to
quickly evaluate the LTC4080 performance. In-
dividual jumpers are provided for shutting down
the charger and/or the switching regulator, for
selecting several regulated output voltages and
the mode of operation (fixed frequency or
Burst). LEDs indicate charger status (input
power and charge) and pins on the board allow

Table 1. Typical Specifications (25°C)

LTC4080

easy hookup to an input supply and battery or
battery simulator.

The high switching frequency of the voltage
regulator allow tiny LC components to be used
and the 10-Pin 3mm x 3mm DFN thermally en-
hanced package with the metal backside allow
the linear charger to provide up to 500mA of
charge current in addition to the regulator out-
put current.

Design files for this circuit board are available.
Call the LTC factory.

LTC and Burst Mode are trademarks of Linear Technol-
ogy Corporation

Input Voltage Range VIN

3.75V 10 5.5V

Output Charger Float Voltage VBAT (constant voltage mode) | 4.2V £0.5%

Output Current IBAT (constant current mode)

500mA £ 5%

Current Monitor Output

1V +1.5% @ Full Current

Charge Termination Timer

4.5 Hours +25%

C/10 Output Indication Level (CHRG)

50mA + 10%

1.2V Regulator VOUT (100ma) 1.2V £ 2.5%
1.5V Regulator VOUT (100ma) 1.5V £ 2.5%
1.8V Regulator VOUT (100ma) 1.8V £ 2.5%
2.5V Regulator VOUT (100ma) 2.5V £ 2.5%
Regulator Output Ripple Voltage (fixed frequency) 5mV p-p
Regulator Output Ripple Voltage (burst mode) 50mV p-p
Buck Regulator Maximum Output Current (fixed frequency) |350mA

OPERATION

The battery charger portion of demonstration
circuit 920 uses a constant-current/constant
voltage charge algorithm with timer charge
termination. The battery float voltage is fixed at
4.2V and the charge current is programmed for

500mA, although a lower charge current can
be programmed by replacing the program re-
sistor (R5) with a suitable value. Either a
leaded resistor, from PROG to GND, or a 0402
surface mount resistor can be used.
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Power and Charge LEDs indicate charger
status. The Power LED indicates that the input
voltage is greater than the undervoltage lock-
out threshold level.

The Charge LED has three states. With a bat-
tery connected, the LED is on when either
trickle current is flowing (VBAT < 2.9V) or
when charge current greater than 10% of the
programmed value is flowing (VBAT > 2.9V).
When the battery voltage approaches the float
voltage, the charge current will begin to drop.
When it drops below 10%, the Charge LED
goes out, indicating that the battery is near full
charge. Charging continues until the timer
ends the charge cycle. During a trickle charge,
if the battery voltage does not exceed 2.9V af-
ter 4 of the total charge time, the battery is
considered defective, charging ends and the
Charge LED flashes at a 2Hz rate.

With no battery connected, there is a condition
where the Charge LED will be on with very lit-
tle or no charge current flowing. This occurs
with low input voltage. When the input voltage
exceeds approximately 3.5V, the Power and
Charge LEDs come on. Above 4.3V, the
Charge LED goes off.

The charger jumper (JP1) can be used to shut
down the charger and reset the timer. The

PROG terminal can be used to program differ-
ent charge current and also measure the
charge current anytime in the charge cycle.
The PROG pin voltage is directly proportional
to the charge current where one Volt is equal
to full programmed current.

After the charge cycle has ended, if the battery
voltage drops approximately 100mV, a new
2.25 hour recharge cycle will begin.

The 2.25MHz synchronous buck regulator has
jumper selected output voltages of 1.2V, 1.5V,
1.8V and 2.5V with output current up to
300mA. Jumpers are also provided for low
quiescent current shutdown and for either fixed
frequency or Burst mode operation. Burst
mode provides high efficiency at low load cur-
rent. The input power for the regulator comes
from the BAT pin. Normally, a Li-lon battery
would be connected to the BAT pin, although
the buck regulator can be operated without a
battery. When no battery is present, some ad-
ditional capacitance on the BAT pin may be
needed. Also, when the termination timer ends,
the BAT voltage will begin to drop. When it
drops below the recharge threshold, the timer
is reset and the charger output voltage returns
to the float voltage of 4.2V.
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Figure 1. Demonstration Circuit Test Setup

The charger section can be evaluated using an
actual Lithium lon battery or a battery simulator.
The battery simulator is faster because all bat-
tery state-of-charge conditions can be quickly
simulated.

Battery Simulator

A battery simulator consists of an adjustable
power supply with a load resistor across the
power supply output. The load resistor allows
the battery simulator to source and sink current,
similar to an actual battery. Any battery state-of-
charge condition can be quickly simulated by
simply changing the power supply output volt-
age. The load resistor value is selected that will
sink at least 500mA when the power supply is
set for 2.5V and the power supply must provide
at least 850mA when adjusted for 4.2V. For this
battery simulator, a 5 Ohm, 5 Watt power resis-
tor connected to the output of a 5V, 1A bench
supply will work fine.

Battery Charger

Begin circuit evaluation by moving the jumpers
to the appropriate positions. With the input
power supply and battery simulator power
supply adjusted to 0V, connect the demonstra-
tion circuit as shown in Figure 1.

Begin increasing the input supply voltage, up
to 5V. At approximately 3.6V (the undervoltage
lockout threshold), the Power and Charge
LEDs will turn ON and the preconditioning
trickle charge of 50mA will begin flowing into
the battery or battery simulator. The PROG pin
voltage (Voltmeter V1) will measure 100mV
indicating 10% of the programmed current. Ad-
just the battery simulator power supply to 3V
as measured by V2. At approximately 2.9V, the
charge current will abruptly increase to the
programmed constant current of 500mA. Volt-
meter V1 will measure 1 Volt and V3 will
measure 50mV indicating full charge current is
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flowing. Continue slowly increasing the battery
simulator power supply, thus simulating the Li-
lon battery accepting charge. As the battery
simulator approaches the float voltage of
4.200V, as measured by V2, the charge current
will begin to drop as the charger begins the
constant voltage portion of the charge cycle.
When the charger is in the constant voltage por-
tion of the charge cycle, small changes in the
simulator power supply voltage will result in
relatively large changes in charge current. The
PROG terminal can be used to indicate charge
current level at all times during the charge cycle
with 1 Volt indicating 100% of the programmed
current. When the charge current drops below
the End-of-Charge threshold level of 50mA, the
Charge, LED will go OFF indicating the battery
is near full charge. The charge cycle will con-
tinue until the 4.5 hour timer ends.

The one Ohm resistor in series with the ceramic
input capacitor on Vcc minimizes the ringing
and overshoot that appears at the input when
the input voltage is hot switched. Without the
series resistor, serious damage to the LTC4080
can occur. See Figure 2. Pads are also included
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Figure 2. Input Voltage Transient When Input
Power is Hot Switched

for an additional input capacitor. Adding a tan-
talum capacitor at this location will also mini-
mize voltage ringing and overshoot.

Buck Regulator

Select one of the four output voltages using
jumpers JP4 through JP7. (With no jumpers
installed, the output voltage is set to the refer-
ence voltage of 800mV.) With jumpers JP3 in
the fixed frequency position, JP1 and JP2 in
the ON position, connect a suitable load resis-
tor between VOUT and GND terminals. The
maximum load current is approximately
300mA. Verify that the output voltage, as
measured by V4 is between the limits as
shown in Table 1. A scope can also be used to
measure the regulator output ripple voltage.
When evaluating output ripple, observe proper
scope probe measuring technique as shown in
Figure 3. For high efficiency at light load condi-
tions, move jumper J3 to the BURST position.
In Burst mode, the output ripple voltage is
higher (20 - 40mV) and the maximum output
current is approximately 50mA.

See LTC4080 Data Sheet for additional information.

Vour GND

Figure 3. Scope Probe Placement for Measur-
ing Output Ripple Voltage

LY R



QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 920
STAND ALONE LIHON CHARGER WITH SYNCHRONOUS BUCK REGULATOR

S

) I 133Hs AN TIvos S "S16Yd ASOTONHOTL HYANT HLIM 350 404 QaNddns
QNY ADOTONHOIL HYINIT 0L AUYLIIHAOHd S LINJHID SIHL
v 02600 ONVLSISSY HO SNIHTINIDONT SHOLLYOI TddY ADDTONHIIL
3 oNEMa —TeeE il =S H3ND 530 VAN LOYLNOD “ALITIGVITIH HO JONYWHOIHTd
SU/LTE | VEHOH RS yagyiong]  LINDHID L0344V ATLNYOIINGIS AV LNCAY QHYOR LInID
1ojeinBey 3ong sNOUOIYOUAS yim RETYEE Q3LNIEA ONY NOLLALLLSANS LNANOAWOD “NOILYSITddY
Qo TYILLOYHL N NOLLYH3dO JTBVITIH ONY H3dOHd Adie3A
Jebreyn o] Buoly pUBlS  AQA080PDLT  FiuLferize Uil OL ALITIGISNOAST S HINOLSND FHL SNIYIWIY 11 ‘HIATMOH
s ADOTONHOAL NMWHD o1 yoMID3dS 03 ddNS-HANGLSND S133I LYHL 1INDHID
oo\ stata) i mw =g SWAOUY VYNDIS30 OL 1HO-43 1638 Y 30V SYH ADOTIONHIAL YN
SE056 ¥ ‘seud iy
P Ao 0L %Z___m—_ ON 1O¥HINDO JOLLON HIWOLSNOD
T 0T gaX14
1SHNE o =
gl T EES o “_.__Mww edl
anm NO 0 H - O 90Hd
1noA 2 T
angy edr E VA4
90 ] = ) 19
0OS/AT 7+ T IW T 9
YWCOS/A “ adl ey o %G
1vd va —_— I
= <] HoL e <08 oy =
R o M8 = 1va o
L ! ) I 1 1 ong N3 D0A |
LAdr®oedr &dr wdr® 3acH DHHO NI S
PISIA | iz e Mle ASle 8 =T T 440
R i T a4 90dd 7
—g | 2HH3 Hdov
ol %ol %l %L . HIOHVHS  Ldr
O
5 vdl = daq3080r017 [1g] ‘ JBMod NHY 089 | -
anNo % i o_ 1y zdL
an L ddor | ol
€0 ¥ T € (1do)
Ywooe 2dl )
lnon O ok efieyn ay 089 H LaL AeE-Aew
O NIA+
P +
£dL 9dL i 2 NIA
O O
H9HHI Hdov
z S |

LY R



X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Power Management |C Development Tools category:
Click to view products by Analog Devices manufacturer:

Other Similar products are found below :

EVAL-ADM1168LQEBZ EVB-EP5348Ul MIC23451-AAAYFL EV MIC5281YMME EV DA9063-EVAL ADP122-3.3-EVALZ ADP130-
0.8-EVALZ ADP130-1.2-EVALZ ADP130-1.5-EVALZ ADP130-1.8-EVALZ ADP1714-3.3-EVALZ ADP1716-2.5-EVALZ ADP1740-1.5-
EVALZ ADP1752-1.5-EVALZ ADP1828LC-EVALZ ADP1870-0.3-EVALZ ADP1871-0.6-EVALZ ADP1873-0.6-EVALZ ADP1874-0.3-
EVALZ ADP1882-1.0-EVALZ ADP199CB-EVALZ ADP2102-1.25-EVALZ ADP2102-1.8/5EVALZ ADP2102-1.8-EVALZ ADP2102-2-
EVALZ ADP2102-3-EVALZ ADP2102-4-EVALZ ADP2106-1.8-EVALZ ADP2147CB-110EVALZ AS3606-DB BQ24010EVM
BQ24075TEVM BQ24155EVM BQ2415/EVM-697 BQ24160EVM-742 BQ24296MEVM-655 BQ25010EVM BQ3055EVM
NCV891330PD50GEVB ISLUSBI2CKIT1Z LM2744EVAL LM2854EVAL LM3658SD-AEV/NOPB LM3658SDEV/NOPB LM3691TL-
1.8EV/NOPB LM4510SDEV/NOPB LM5033SD-EVAL LP38512TS-1.8EV EVAL-ADM1186-1MBZ EVAL-ADM1186-2MBZ



https://www.x-on.com.au/category/embedded-solutions/engineering-tools/analog-digital-ic-development-tools/power-management-ic-development-tools
https://www.x-on.com.au/manufacturer/analogdevices
https://www.x-on.com.au/mpn/analogdevices/evaladm1168lqebz
https://www.x-on.com.au/mpn/enpirion/evbep5348ui
https://www.x-on.com.au/mpn/micrel/mic23451aaayflev
https://www.x-on.com.au/mpn/micrel/mic5281ymmeev
https://www.x-on.com.au/mpn/dialogsemiconductor/da9063eval
https://www.x-on.com.au/mpn/analogdevices/adp12233evalz
https://www.x-on.com.au/mpn/analogdevices/adp13008evalz
https://www.x-on.com.au/mpn/analogdevices/adp13008evalz
https://www.x-on.com.au/mpn/analogdevices/adp13012evalz
https://www.x-on.com.au/mpn/analogdevices/adp13015evalz
https://www.x-on.com.au/mpn/analogdevices/adp13018evalz
https://www.x-on.com.au/mpn/analogdevices/adp171433evalz
https://www.x-on.com.au/mpn/analogdevices/adp171625evalz
https://www.x-on.com.au/mpn/analogdevices/adp174015evalz
https://www.x-on.com.au/mpn/analogdevices/adp174015evalz
https://www.x-on.com.au/mpn/analogdevices/adp175215evalz
https://www.x-on.com.au/mpn/analogdevices/adp1828lcevalz
https://www.x-on.com.au/mpn/analogdevices/adp187003evalz
https://www.x-on.com.au/mpn/analogdevices/adp187106evalz
https://www.x-on.com.au/mpn/analogdevices/adp187306evalz
https://www.x-on.com.au/mpn/analogdevices/adp187403evalz
https://www.x-on.com.au/mpn/analogdevices/adp187403evalz
https://www.x-on.com.au/mpn/analogdevices/adp188210evalz
https://www.x-on.com.au/mpn/analogdevices/adp199cbevalz
https://www.x-on.com.au/mpn/analogdevices/adp2102125evalz
https://www.x-on.com.au/mpn/analogdevices/adp21021875evalz
https://www.x-on.com.au/mpn/analogdevices/adp210218evalz
https://www.x-on.com.au/mpn/analogdevices/adp21022evalz
https://www.x-on.com.au/mpn/analogdevices/adp21022evalz
https://www.x-on.com.au/mpn/analogdevices/adp21023evalz
https://www.x-on.com.au/mpn/analogdevices/adp21024evalz
https://www.x-on.com.au/mpn/analogdevices/adp210618evalz
https://www.x-on.com.au/mpn/analogdevices/adp2147cb110evalz
https://www.x-on.com.au/mpn/ams/as3606db
https://www.x-on.com.au/mpn/texasinstruments/bq24010evm
https://www.x-on.com.au/mpn/texasinstruments/bq24075tevm
https://www.x-on.com.au/mpn/texasinstruments/bq24155evm
https://www.x-on.com.au/mpn/texasinstruments/bq24157evm697
https://www.x-on.com.au/mpn/texasinstruments/bq24160evm742
https://www.x-on.com.au/mpn/texasinstruments/bq24296mevm655
https://www.x-on.com.au/mpn/texasinstruments/bq25010evm
https://www.x-on.com.au/mpn/texasinstruments/bq3055evm
https://www.x-on.com.au/mpn/onsemiconductor/ncv891330pd50gevb
https://www.x-on.com.au/mpn/renesas/islusbi2ckit1z
https://www.x-on.com.au/mpn/texasinstruments/lm2744eval
https://www.x-on.com.au/mpn/texasinstruments/lm2854eval
https://www.x-on.com.au/mpn/texasinstruments/lm3658sdaevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm3658sdevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm3691tl18evnopb
https://www.x-on.com.au/mpn/texasinstruments/lm3691tl18evnopb
https://www.x-on.com.au/mpn/texasinstruments/lm4510sdevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm5033sdeval
https://www.x-on.com.au/mpn/texasinstruments/lp38512ts18ev
https://www.x-on.com.au/mpn/analogdevices/evaladm11861mbz
https://www.x-on.com.au/mpn/analogdevices/evaladm11862mbz

