QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 789
SINGLE CELL LI-ION BATTERY CHARGER WITH COMPARATOR

DESCRIPTION

Demonstration circuit 789 is a complete constant-
current, constant-voltage battery charger for one
Lithium-lon cell and includes a comparator which can
be used to monitor battery voltage or other voltages.
The LTC4062EDD 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 con-
ditions and still provide safe charging under abnormal
conditions such as high ambient temperature, high
input voltage or low battery voltage.

Jumpers on the board allow charge currents from
50mA to 1A to be programmed and several charge
termination methods to be used. A jumper also se-
lects either the battery voltage or an external voltage

Table 1. Typical Specifications (25°C)

LTC4062

for the comparator input. Terminals are provided for
the comparator input and output, shutting down the
charger, monitoring charge current and programming
the minimum charge current level for termination
(IDETECT). Two LEDs are included, one indicates
when the charge current has dropped below the
minimum charge current termination level and the
second indicates the comparator output state.

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 V|N

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 Output

1V +5% @ Full Current

Charge Termination Timer

3 Hours +10%

Charge Termination Threshold Current (IDETECT)

25mA, 50mA, 100mA +10%

Comparator Threshold

2.910V £3%
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 789
SINGLE CELL LI-ION BATTERY CHARGER WITH COMPARATOR

OPERATION

Demonstration circuit 789 allows three methods of
charge termination which are selected using jumper
JP1. In the lower “TIMER” position, the charge cy-
cle terminates at the end of the timer period as set
by capacitor C2. The 3 hour timer is sufficient 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
LOW C 500mA 100mA 250mA 25mA
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
indicate 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 termi-
nal to ground.

The COMP IN terminal is connected to the com-
parator’s non-inverting input when selected using
the COMP jumper (JPS upper position) and COMP
OUT is the open drain comparator output. The
comparator output also drives the COMP LED. The
comparator monitors the battery voltage when
jumper (JP5) is in the BAT (lower) position. See
data sheet for details.
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 789
SINGLE CELL LIHON BATTERY CHARGER WITH COMPARATOR

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, a 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 evaluation by moving the jumpers to the fol-
lowing 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) position, the
ICHG-2 jumper (JP2) to the “C” (upper) position and
the ICHG-1 jumper (JP3) to the HIGH (upper) posi-
tion. For this evaluation place the COMP jumper
(JPS) in the BAT (lower) position. The charger is
now set to charge at 1A and use minimum charge
current (IDET = 100mA) for charge termination. The
comparator is set to monitor the battery voltage and
to indicate when the battery voltage drops below
2.910V.

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 100m 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 (undervoltage lockout threshold), the CHRG
LED will turn on and the preconditioning trickle
charge of 100mA (10% of the programed current)
will begin flowing. The COMP LED will be off be-
cause the battery voltage is below 2.910V. Adjust the
battery simulator power supply to 3V. At approxi-
mately 2.9V, the charge current will abruptly in-
crease to the programmed constant current of 1A.
Continue slowly increasing the battery simulator
power supply, thus simulating the Li-lon battery ac-
cepting 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
current 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 se-
lected (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). Reducing the battery simulator down to
approx. 2.910V will result in the comparator to
change states (LED off). The micropower compara-
tor receives power from the battery allowing the
comparator to be active when input power is re-
moved. Other voltages can be monitored by placing
the COMP jumper (JPS) in the EXT (upper) position
and applying the voltage to be monitored to the
COMP IN pin. The internal comparator reference
voltage is 1.00V £ 1.2%, with 50mV of hysteresis.
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 789
SINGLE CELL LIHON BATTERY CHARGER WITH COMPARATOR

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 JP2 and JP4 will
also determine 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
terminal.

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.

See LTC4062 Data Sheet for additional informa-
tion.
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 789
SINGLE CELL LIHON BATTERY CHARGER WITH COMPARATOR

Figure 1. Demo Circuit Hookup and Jumper Information

Comparator Output
Open
Drain

Outputs | Battery Charging |Charge <CHO -

Monitor Charge Current
& Program Custom Charge
Current if needed

+
Input Power
Source (5V)

—

See table on lower section of E

demoboard for all pre-

LTC4062EDD

SINGLE CELL LI-ION

HNOLOGY | Www.linear.com
LTC CONFIDENTIAL-FOR CUSTOMER USE ONLY

DEMO CIRCUIT 789A

BATTERY CHARGER WITH COMPARATOR
(408) 432-1900 ENABLE

=l
(CS_

BAT
4.2V00.5A/1A

GND

wioH |5

COMP IN

Low

LA s

COMP ¢ CARG  IDET

o~
a8

]
g =]

o
w.*

HIGH

rrmo_
M= X

JP3 I P2 if Jles oPt

Low [LJlc/5] fjL]BaT TIMER

— ON [OFF

—C/5|C

SIGNAL
INPUTS

|+ 4.2V

Li-lon Battery
S

EXT Comparator
Input (JP5 select)

“ICHG-1 ICHG-2 & COMP  TERMINATION METHOD

programmed charge and —~—
termination current levels. LED Status
Indicators

IDET (JP4) - 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
Charge current.

ICHG-1 (JP3) -

also changes

Jumper

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

charge current
L programmed ¢

Jumper (JP1) selects charge termination method,
1) minimum charge current termination
2) No termination or external termination
3) Programmable timer termination

COMP (JP5) - Jumper
selects Battery or COMP IN
terminal for comparator input

ICHG-2 (JP2) -

Jumper drops
to 1/5 of
urrent, useful in USB

powered applications. Charge

current is also

dependant on IDET

& ICHRG-1 jumper settings.

LY R



QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 789

SINGLE CELL LI-ION BATTERY CHARGER WITH COMPARATOR

4

B [ 2

|
I 40 | L133HS _

600z ‘c| Arenuer ‘AepsinyL

31va

v
A3d

ad3a¢9oyoL«-v68.3d

v
3zs

‘ON OMad

'S1HVd ADOTONHOIL HVANITHLIM 3SN HO4 a3ddns
ANV ADOTONHIIL HVANIT OL AHV.L3IHdOYd SI LINJHID SIHL

HOLVHVdINOJ HLIM HIDHVHI AH3LLVE NOI-IT 1730 3TONIS

"HNVHd ‘HIINIONT

‘HINDISAA

"JONVLSISSY HOd ONIHIINIONT SNOILYIITddY ADOTONHOIL
HVANITLOVINOD "ALMIGVIT3H HO JONVINHOLH3d
LINOHID L0344V ATLNVOIINDIS AVIN LNOAYT adVO08g LINYID

‘T ANV | Nid Sd-1df NO SLNNHS T1VLSNI ¢

‘3A0HddY Q31NIHd ANV NOLLNLILSENS LNINOdINOD ‘NOLLYOITddY .
OUVIWIHOS  :FTLIL :aDogno|  TVNLOY 3HLNINOLLYHIO 318VIN3Y ANV HIdOHd AdIH3A __¢0p0 34V HOLIVAVO 11V
IUQ 95 JOWICISND J04-[2HUSPRUOD D17 ] ] OL ALITIGISNOJS3Y SHAWOLSND FHL SNIVINIY LI ‘HIAIMOH 2070 "SINHO NI 34V SHOLSISIH 11V “I
1050-bep(aop) xeq ADOTONHOIL LI NMYHA|  gN0)1y01d103dS QaITddNS-HANOLSNO SLIAIN LYHL LINDHID )
0061-2£+(80) :auougd g:—J n ‘ STVYAOHddY | vn9Is3a 0L 140443 1538 v3avi svH AvoTonnoaLuvann | d314103dS ISIMEIHLO SS3TNN :S3LON
5056 v ‘sendiiny .
G R ON LOVHINOD 3OILON H3WOLSNDd
ywge vywos vywool Ywool S/ o
vywse vwose vywool Ywoos 2
vyuwos Yywool vywool Yywooe S/0 T
vywos vywoos vywool Vi 2
0O IN3HHND | Ywool |[LN3H4ND 2 .
= = 1301 |398vHO | 13a | 39uwHd | |EOHON | HOHOI
1 anoO— oKo=13al vwool = 13al
— 0l _ _ _
ﬂj VHVS0DATY T T -
= €090 1_“.\. %L )
Y Ae9ange A T ;avLass = 38yL33s
9y |_| e YwooL MO
1vg —iva £ 1304 I
¢ (01/0 ® [HOH
- o %L ml R
(39NYHO) = 3
JLS8INT w adr %L %I vd = £
e v_mﬁ_.mh_ vv_vwhmm_n HOLINOW
dNO0J ¥
" R E . mmuhzmm%o
NI dinod O z NI
3 =
10 diNoD wO 1N >2~5%H =
El B
® | wuau
= mm_u Fgviaas = 7| = 2 M et
- M PE
S0 QOHLIW NOILYNINYIL
o[& kdP
N.G_._w_
T1awna O ed N3 S DHHO ¢ (O 9HHI
93 &) €3
» 0ge
) n_n_mmwovo.ﬁ.m = 8]
0907 T
rofini-L (N33uD)
= OISEINT R =
L 1aa |_||Ooz_o
8H YHHIO (£}

AS-AE'Y
NIA+ m NIA+

LY R



OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




