QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 788A
SINGLE CELL LIHON BATTERY CHARGER WITH NTC

DESCRIPTION

Demonstration circuit 788A is a complete constant-
current, constant-voltage battery charger for one
Lithium-lon cell. The LTC4061EDD used on this demo
circuit features an internal P-Channel power MOSFET
with a unique thermal feedback loop that reduces the
output current under high ambient temperature
and/or high power dissipation conditions. This feature
allows the charger to provide higher charge currents
under normal conditions and still provide safe charg-
ing under abnormal conditions such as high ambient
temperature, high input voltage or low battery volt-
age.

Jumpers on the board allow charge currents from
50mA to 1A to be programmed and several charge
termination methods to be used. Terminals are pro-

Table 1. Typical Specifications (25°C)

LTC4061

vided for adding a thermistor for sensing battery tem-
perature, shutting down the charger, monitoring
charge current and programming the minimum
charge current level for termination (IDETECT). An

LED indicates when the charge current has dropped
below the minimum charge current termination level.

The IC is available in a 10-Pin 3mm x 3mm DFN
thermally enhanced package featuring an exposed
bottom-side metal pad for soldering to the PC board.

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

LTC is a trademark of Linear Technology Corporation

Input Voltage Range VN

4.3 1o 8V (upper range limited by PC board power

dissipation)
Input UnderVoltage Lockout 3.8V
Output Float Voltage VBAT (constant voltage mode) 4.2V £0.5%

Output Current IBAT (constant current mode)

From 50mA to 1A + 8% (selected by jumpers)

Current Monitor Qutput

1V 5% @ Full Current

Charge Termination Timer

3 Hours +10%

Charge Termination Threshold Current (IDETECT)

25mA, 50mA, 100mA £ 10%
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 788A
SINGLE CELL LIHON BATTERY CHARGER WITH NTC

OPERATION

Demonstration circuit 788A allows three methods
of charge termination which are selected using
jumper JP1. In the lower “Timer” position, the
charge cycle terminates at the end of the timer pe-
riod as set by capacitor C2. The 3 hour timer is suf-
ficient time to fully charge a depleted battery when
charging at a current level ranging from C/2 to 1C.

The upper “ITERM” position selects minimum
charge current termination (IDETECT). This method

terminates the charge cycle when the charge cur-
rent drops to a programmed threshold level after
the battery has reached the constant voltage portion
of the charge cycle. Placing the jumper (JP1) in the
middle position defeats the on board termination
thus allowing external user termination.

The charge current and the termination current are
selected using a combination of jumpers JP2, JP3
and JP4. (See table 2)

Table 2. Jumper Positions for Charge Current and Termination Current.

IDET JUMPER (JP4)
100MA C/10
ICHG-1 ICHG-2 Charge Current | Idetect Current Charge Current Idetect Current
(JP3) (JP2)
C 1A 100mA 500mA 50mA
HIGH C/5 200mA 100mA 100mA 50mA
C 500mA 100mA 250mA 25mA
LOW C/5 100mA 100mA 50mA 25mA

The CHRG LED always indicates the presence of
charge current that is greater than the IDETECT cur-
rent level that is selected by the IDET jumper (JP4).
The LED is on for charge current greater than IDET,
regardless of the termination method used as set by
jumper JP1.

When minimum charge current termination
(IDETECT) is used, the charge cycle ends when the
charge current drops below the IDETECT level. The
CHRG LED also goes off.

The current monitor terminal can be used to indi-
cate charge current level at all times during the
charge cycle with 1 Volt indicating 100% of the
programmed current. This terminal can also be
used to program other charge currents by removing
jumper JP3 and connecting an external program-
ming resistor from the current monitor terminal to
ground. See data sheet for details.
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 788A
SINGLE CELL LIHION BATTERY CHARGER WITH NTC

QUICK START PROCEDURE

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

A battery simulator consists of an adjustable power
supply with a load resistor across the power supply
output. The resistor value is selected that will pro-
vide approximately 1A when the power supply is set
for 2.5V and the power supply must provide at least
1.7A when adjusted for 4.2V. For this battery simu-
lator, @ 2.5 Ohm, 10 Watt power resistor connected
to the output of a 5V, 2A bench supply will work fine.
The power supply can now sink and source current,
similar to a battery, and by changing the power sup-
ply voltage, any battery state-of-charge condition
can be quickly simulated.

Begin circuit evaluation by moving the jumpers to
the appropriate positions. Move the Termination
Method jumper (JP1) to the ITERM (upper) position
to select minimum charge current termination. Move
the IDET jumper (JP4) to the 100mA (lower) posi-
tion, the ICHG-2 jumper (JP2) to the “C” (upper)
position and the ICHG-1 jumper (JP3) to the HIGH
(upper) position. For this evaluation, disable the NTC
feature by placing the NTC jumper (JPS) in the lower
position. The charger is now set to charge at 1A and
use minimum charge current (IDET = 100mA) for
charge termination.

With the input power supply and battery simulator
power supply adjusted to OV, connect the input
power supply output to the VIN and GND, and the
battery simulator power supply output to the BAT
and GND terminals as shown in Figure 1. An amme-
ter or 100mQ current sense resistor can be placed
between the BAT terminal and the positive terminal

of the battery simulator to measure charge current.
Connect a 4% digit DVM to the BAT and GND termi-
nals to measure battery voltage. Begin increasing
the input supply voltage, up to 5V. At approximately
3.8V (the undervoltage lockout threshold), the CHRG
LED will turn on and the preconditioning trickle
charge of 100mA will begin flowing. Adjust the bat-
tery simulator power supply to 3V. At approximately
2.9V, the charge current will abruptly increase to the
programmed constant current of 1A. Continue
slowly increasing the battery simulator power sup-
ply, thus simulating the Li-lon battery accepting
charge. As the battery simulator approaches the
float voltage of 4.200V, the charge current will begin
to drop as the charger begins the constant voltage
portion of the charge cycle. It is important to keep
the DC resistance between the charger output and
the battery to a minimum, otherwise the charge cur-
rent will begin dropping much sooner. When the
charger is in the constant voltage portion of the
charge cycle, small changes in the simulator power
supply voltage will result in relatively large changes
in charge current. When the charge current drops
below the IDET threshold of 100mA, the charge cur-
rent will drop to 0, the CHRG LED will go OFF and
the charge cycle will end. When timer termination is
selected (using JP1), the CHRG LED will go off when
the charge current drops below 100mA, but the
charge cycle will continue until the 3 hour timer
ends.

After the charge cycle has ended, if the battery volt-
age drops approximately 100mV, a recharge cycle
will begin. A recharge cycle is 50% (1.5 hours) of
the programmed time (provided timer termination is
selected).
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 788A
SINGLE CELL LIHION BATTERY CHARGER WITH NTC

ADDITIONAL COMMENTS

The charger can be put into a low quiescent current
shutdown mode by pulling the ENABLE terminal
high.

Jumpers JP2, JP3 and JP4 interact with each other
when programming charge current.

Other charge currents can be programmed by re-
moving Jumper JP3 and adding a suitable external
resistor from the Current Monitor terminal to
ground (Note that the position of JP4 will also de-
termine charge current).

Likewise, other minimum charge current termina-
tion levels can be selected by selecting a suitable
resistor for R5.

The internal termination can be defeated by moving
jumper JP1 to the center position. Charge termina-
tion is then left to the user through the ENABLE ter-
minal.

When the minimum charge current termination
method is used and no battery is present, a
sawtooth waveform of several hundred mV p-p will
appear at the charger output. This is a function of
the output capacitor and the charger output voltage
cycling between the recharge threshold voltage and

the float voltage. The sawtooth frequency is de-
pendant on the value of the output capacitor. With a
2.2uF output capacitor, the frequency is approxi-
mately 40Hz, which will cause the CHRG LED to
appear dim. With a larger output capacitor, the LED
will flash briefly.

To speed up the 3 hour timer when evaluating the
charger circuit, replace the timing capacitor with a
much smaller value. A 300pF capacitor will reduce
the total time to approx 30 seconds.

The one Ohm resistor in series with the ceramic
input capacitor is used to minimize transient volt-
ages caused by the capacitor when the input volt-
age is quickly applied.

For batteries that have an internal thermistor to
sense battery temperature, place the NTC jumper
(JP5) in the EXT (upper) position and connect the
thermistor wire to the NTC terminal on the PC
board. Note, R6 must be the same value as the
thermistor at 25°C.

See LTC4061 Data Sheet for additional informa-
tion.
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 788A
SINGLE CELL LIHION BATTERY CHARGER WITH NTC

Figure 1. Demo Circuit Hookup and Jumper Information

See table on lower section of
demoboard for all pre-programmed
charge and termination current levels.

LTC4061EDD  DEMO ClRCUIT 788A L

.. SINGLE CELL LI~iON BATTERY CHARGER WITH

ACPR (Aos)m—mm
Open Drain [ 1Pt Power OK [Not OK — @ LT -l ® — onoFF

e P INPUTS
P Battery Charging ICharge <CHO ——@ @'— Cih|C
= BAT
Monitor Charge Current - Segel el
& Program Other Charge Current if needed o ke- l+ 4.2V Li-lon Battery
£3Y ol T\
I t P + [ =[Gt = e/ @ ——
nput Power SN T NTC Thermistor
Source (5V) il *100k

1T a

I St i

* Other thermistor values

\ ] can be used. Make R6 the
LED Status same value as the thermistor at 25°C
Indicators

Jumper selects charge termination method,
1) minimum charge current termination
2) No termination or external termination
3) Programmable timer termination

IDET - Jumper determines charge current level for charge
termination (when charge current termination method is
used). Also determines current level for CHRG LED to
turn off. This jumper also changes Charge current.

ICHG-1 - Jumper selects different charge
currents. Charge current is also dependant
on IDET & ICHRG-2 jumper settings.

NTC - Jumper disables NTC
thermistor function

ICHG-2 - Jumper drops charge current to 1/5 of
programmed current, useful in USB powered
applications. Charge current is also dependant
on IDET & ICHRG-1 jumper settings.

yo 41+ 5



QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 788A

SINGLE CELL LI-ION BATTERY CHARGER WITH NTC

4

€ I

4

3
I 40 | l33HS _

=)

$00Z ‘v1 19qwasaq ‘Aepsany :31va "S14Vd ADOTONHOIL HYINITHLIM 35N HO4 G3TddNS
ANV ADOTONHOZL HVINI OL AHVLIIHAOH SI LINOHID SIHL
v ad3190¥3.11 « 1-v8820d ] v WANDISIA|  "FONVLSISSY HO4 ONIMIINIONI SNOILYOMddY ADOTONHOIL
Gl ONOMA [ 3218 I nons HV3NI LOVINOD “ALIIBVIT3H HO 3ONVIVHOt3d
1 1INOHI 19344V ATINVOIHINDIS AVIN LNOAYT GHYO] LINID
QLN HLIM H3OHVHO AY3LLVE NOI-IT 1132 ITONIS | ‘03A0YddY| Q3LNIHd ONY NOLLNLLLSENS INANOAWOD NOILYIITddY
JILYW3IHIS :31LIL :giogho| WLV SHLNINOILVYIAO I18VTISH ANV 43dOHd AJI3A "2 ANV | NId Sdr-Ldr NO SINNHS T1V.LSNI "2
i rsoiEn o e tusniic . . OL ALITISISNOASTY SHINOLSND FHL SNIVIH LI ‘4IAIMOH
10 %8N IS hum_o“wﬂwﬁmo%_wﬁ ADOTONHOAL LU NMYHE 1011 y913103dS QEIddNSHINOLSNI SLTAN LYHL LINJHID 2070 3dY HOLIQVdYO T1¥
006 1-Z4(80%) :2uoyd g:—J ‘ ‘ STVAOHddY | vNDIS3IqOL LHO443 1S538 ¥ IAVIN SYH ADOTONHOIL HYANM '20%0 ‘SIWHO NI 3HY SHOLSISIH 1TV 'L
62056 vO ‘sendipn .
‘oaig A4pIEDON 0591 ON LOVHLNOD 30ILON H3INOLSND @34193dS ISIMHIHLO SSTINN :SILON
yuwsg vywos vywool YwoolL S0 o
yuse vywose Ywool Ywoo0s o}
ywos Ywool vywool Yywooz S0 oy
vwos Ywo0o0s vywool Vi o}
019 |IN3HHNO | Vw00l |1N3HHND g E
1301 [394vHO | 1301 | 3oyvHo | | &OHOI | HOHDI
041/0 =130l ywool = 13al
L e E .
ﬂ|j VHVS0DATY mol—| (2] o w Iﬂl - m_m\_,MO._
O {lva £ 13alg R
1ve & 1ve ® (010 HOIH
13al %L | %L I-DHII
= dr W_m s w_ ,..—_ edr
31gvsia
JIN
1xa E 50Hd (O HouNow
w_n.___‘. 5 &3 LN3EHNO
aNnO =
83 MN00L =
9 = >2m=._wwH =
|.
1e]@, 59 HINIL | 1 |_||mﬂ : _ﬁmm__:
4 gvLIIs = %l YanIL
§10 QOHLIW NOLLYNINH3L
2 Hdr ¥3
Z-DHDI HdOV (udov
zdr
31awNa O NI 5 DHHO | (OnyHd
% = 0ge 0ge = 2
= ag3eroL1 B 41 IS
090 >
A9 Fm_w “w i
JISEINT R| DISEINT R =
L 2037 g 1037 W T—Qano
2 HUHO Hdov 23

A8-AE'Y
NIA+ m_v NIAt

LY R



‘\ Y MOSCHIP RU g)?ﬂ%?aﬂ:wx KOMMOHEHTOB +7495668 12 70

© BMECTE Mbl CO3LLAEM BYOYLLEE B8 info@moschip.ru

O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinickon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:
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TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)
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