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) DESCRIPTION

The LX2203 is a tiny linear battery The LX2203 charges the battery in
charger for Lithium lon or Lithiumtwo phases: constant current and
Polymer batteries. The LX2208onstant voltage. A reduced current
includes built in MOSFET, accurateonditioning mode is provided for
current and voltage regulation, reversieeply discharged batteries. The
blocking protection, over temperatueX2203 automatically restarts if the
control, and charge status indicatdrattery voltage falls below the top-off
The accurate programmable chartfmeshold. The LX2203 enters a low .
current and independent terminatiaquiescent current sleep mode when
current programming make it easy fwower is removed.

limit at any time.

IMPORTANT: For the most current data, condUfCROSEMI’s website http://www.micr osemi.com

L X2203

Li-lon Battery Charger

PrRoDUCTION DATA SHEET

) KEY FEATURES

Up to 1A charge current
Low drop out design
Reverse leakage protection
Linear thermal control loop
Pre-charge conditioning
Programmable Termination
Current

= Short Circuit protected
Small 3x3mm MLP package

logically reprogram the charge current 4 APPLICATIONS

PDAs, MP3 Players
Cell Phones
Charging cradles
Digital Cameras

} PRODUCT HIGHLIGHT

AC/DC Adapter * {1/ vVIN BAT
——] VIN BAT

—| STAT LX2203 cmpP

-

CTP EN

MODE

0 Sleep mode — charge disabled

GND CCP

Charge enabled.

o

ON/OFF

PACKAGE ORDER INFO

PlasticMLP
T,cc) [IMBY 10Pin
RoHS Compliant / Pb-free
| -40t085 | LX2203CLD

Note: Available in Tape & Reel. Append the letters “TR” to the part number. (i.e.
LX2203CLD-TR)
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} ABSOLUTE MAXIMUM RATINGS } PACKAGE PIN OUT

SUPPLY VORAGE (VIN ..ot 0.3V

Input Signals (SHDN, ENCMP) ......eeiiiiiiiiiiiiiiiiieeee e F03V 1O 7V

Battery Charging CUMTENTHAT) .. veeeurrieiiiieie ettt 1.2A | |

Operating JUNCtON TEMEBHLIIE .........c....crvevreeeeeerereeieeeeeeeereeesseneseenas -40C to 150°C V'Ni ' 0 |BAT

Storage TemMPEerature BB ..........uuuuuiiiiiiiiiiininis e G66°150°C VIN [ 2 9 (7 BAT

ROHS / Pb-free Peakakkage Solder Reflow Temp(40 sads max. exposey ............ 260°@+0 -5) | |

STAT | 3 8 | CMP

Note: Exceeding these ratings could cause damathe evice. All voltages are with respect to CTP {34 | ConnectBottomto : 7 {3 EN

Ground. Currents are positive integgative out of specified terminal GND i . Power GND ] |ccp

LD PACKAGE

} THERMAL DATA (Top View)

RoHS / Pb-free 100% Matte Tin Lead Finish

Plastic Micro L eadframe Package 10-Pin
THERMAL RESISTANCE -JUNCTION TO AMBIENT, 034 49°C/W

Junction Temperature Calculatiory; T Ta + (P X 0;4).
The6;4 numbers are guidelines for the thermal perforceanf the device/pc-board system. All of the
above assume no ambient airflow.

} FUNCTIONAL PIN DESCRIPTION

ILUSSOIDIN

V1v({d 3ovHIOVvd

Name Description
BAT Charging Output - This pin is wired to the positive terminal of the battery. (The negative battery terminal is wired
to GND.)
ccp Charge Current Programming Pin - A resistor (Rccp) is connected between this pin and GND. See application
section for programming information.
CMP Compensation Pin — Apply a 0.01puF capacitor between CMP and VIN pins.
CTP Charge Termination Programming Pin — A resistor (Rctp) is connected between this pin and GND See
application section for programming information.
EN Enable - Applying a TTL compatible Hi signal enables the charger, a Low signal disables the charger and puts it
in sleep mode.
GND Common Ground.
STAT Status - This pin is a logic low level when the battery is being charged. Pin can sink up to 5mA.
VIN Voltage Input — Supply Voltage. Must be greater than VBAT to charge.
Copyright © 2004 Microsemi Page 2
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} ELECTRICAL CHARACTERISTICS
Unless otherwise specified, the following speeifions apply over the ambient temperattt@®8 T, < 70°C except where otherwise
noted and the following test conditionsyy = 5V, Vear =3.8V, Rccp = 90.9k, Rctp = 150k.
Parameter Symbol Test Conditions Vi |L>'<I'2y2p03| Mo Units
» MAIN CIRCUITRY
Input Voltage Vuin 4.35 6 \%
Ven = Hi 3 5 mA
Quiescent Current lenp
Ven = LO 7 HA
CTP Bias Voltage Verp 1.25 \%
CCP Bias Voltage Veep 1.25 \%
» CONSTANT VOLTAGE MODE
BAT Output Voltage VBaT(MAX) 4.16 4.2 4.24 \%
Top Off Charge Droop Threshold Vorp Vore /Veat(max) 96 97 98 %
Charge Termination Taper Current Vear = Veatvax) 42 51 60 mA
» CONSTANT CURRENT MODE
BAT Constant Current 0.9 1.0 11 A
Conditioning Current lconn Vear < Veat(conn) 4% 5% 6% %
-cr:r?:]edslﬂggn\?oﬁ:geem Mode Veatconn) | Veatcon) /Veatmax) 60 63 66 %
» LOGIC
STAT Logic High Output Vstar Istar = -100UA 4.5 \%
STAT Logic Low Output Vsrar Istar = 5MA 0.5 \%
EN Select Threshold Ven Logic Hi 20
Logic Lo 0.8
EN bias current len Ven = Hi 8 UHA
» THERMAL SHUTDOWN
Maximum Junction Temperature ‘ T, ‘ ‘ | 150 ‘ | °C
» PASS ELEMENT
Reverse mode current ‘ -IBAT ‘ Vyin < VBAT ‘ | 5 ‘ | HA
UNDER VOLTAGE LOCKOUT
Rising Threshold Voltage VuvLo+ 4.2 \Y
Falling Threshold Voltage ‘ VuvLo- ‘ ‘ 3.9 ‘ ’ \%
ggsyrligoh; (20231%8-10 Microsem| Page 3
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CHARGING PROFILE CHARGE CURRENT PROGRAMMING

45

40 I,..._ 1200
5 e \/oltage S
3 30 g = 800
- Current S
£ 25 g 600
Q
8 2.0 &, 400
© 1.5 ]
> S 200
o 1.0
E 0 T T T
=
O 05 0 4.0 8.0 120 16.0

‘ ‘ ‘ ‘ Iccp Current (pA)
0 05 1.0 1.5 2.0 25

Constant Charge Current Programming
Charge Time (hours)

TERMINATION CURRENT PROGRAMMING CHARGE VOLTAGE DISTRIBUTION

300

800 ‘ 250
2 | |
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2
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T 200 I I
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} SIMPLIFIED BLOCK DIAGRAM

[l ENABLE

*— UVLO
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VDD STAT
D CHARGE
CONTROL
4 BAT
; 1 =
I A
CHARGE CTP
(D———TERMINATION |——{]
CONTROL
cMP CONSTANT
VOLTAGE
D CONTROL Y
TEMPERATURE
CONTROL \ 4
CCP CONSTANT
[] CURRENT  (3)
CONTROL
GND
L]
Figure 1 — Simplified Block Diagram
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} THEORY OF OPERATION

LX2203 CONTROL FLOW DIAGRAM

: Return to START
i if EN changes state or
! VIN is removed.

START

NO » SLEEP
y
NO
y
NO
CONSTANT VOLTAGE
= CHARGE MODE
no | CONDITION J J
REDUCE
> 0,
VBAT>60% CHARSE TEMP < 150 CHARGE
CURRENT
_ | CONSTANT CURRENT NO
—™| CHARGE MODE
- YES
\ 4
REDUCE VOLTAGE
TEMP < 150 CHARGE MONITORING -
CURRENT MODE (STATE).

VBAT<97%

RETURN TO THE TOP
OF THE CHART.

Figure 2 — Control Flow Diagram
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} TYPICAL APPLICATIONS

AC/DC Adapter

VIN BAT

VIN BAT

0.01u
STAT LX2203 cmP [F—) .
cTP EN [— !

GND CCP
150k 90.9k

ON/OFF

Figure 3 —Basic charger from Wall Adapter with 1A constant current and 50mA termination current

Input Power ? 3 ] VIN BAT

L— {1 vIN BAT
—| |STAT LX2203 cmp
CcTP EN
2.7k GND ccp
1.21M
150k
IE
— j —
[_owore | BSSLIBOW-T
CP1 =
CP2
IBAT [ CP1 | CP2
100mA | L | L
500mA | L | H
10A | H | H

Figure 4 — Wall adapter and USB Charger (1A, 500mA, 100mA, selectable)
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} APPLICATION NOTE

GENERAL DESCRIPTION TERMINATION CURRENT PROGRAMMING

The LX2203 is designed to atge a single cell Lithium The charge termination current (or minimum taper
lon (Li-ion) battery using two modes: a constant curresurrent) is set by selecting a value for the CTP resistor using
mode, where the charge current is held constant and titeefollowing formula:
battery terminal voltage rises to 4.2V; this is followed by 7500
constant voltage mode, where the battery voltage is held aR;p=
4.2V and the charge current starts to taper off. Once the taper I TERM
current reaches the chargernténation current level the ko example, for a termination current of 50mA set Rctp
charge cycle is ended and theAdTindicator turns off. If the = 150k This formula applies to termination currents
fully charged battery terminal voltage drops to 4.07V, tF@nging from 20mA to 500mA.
battery charge cycle will be restarted.

It is possible to change the termination current to different
PROTECTION FEATURES levels for different charge rate For a “quick charge”, the
Conditioning Current Mode- If the battery terminal termination current can be set to about 50% of the constant

voltage is less than 2.65V, the battery charger will reduce ¢Hg'ent level; this charges the battery to about 75% capacity.
charge current to 5%. Thadso protects the appliance fronfror @ full charge (taking several hours) the termination

overheating by trying to drive the full charging current intocifrent can be set to 5% of the constant current level. The
damaged battery. circuit below allows switching between the two levels:

Under Voltage Lockout The charge cycle will not start CTP
until the VIN voltage rises above 4.2V. Hysteresis prevents
chattering on and off. 16.5k 150k
Thermal Control loop- If the power dissipation of the
charger becomes excessive, the charge current will be 4|

reduced to prevent the die temperature from getting above@uick/Slow
15C°C. This does not cause tkbarge cycle to stop.

Reverse current blocking If Vin is grounded, current will
not flow from the battery through the charger. No external L
blocking diode is required on the input. =

Sleep Mode- If the EN pin is a logic low or if Vin is Figure 5 —500mA or S0mA termination current
removed, the charger enters a sleep mode where a very@@mMsTANT CHARGE CURRENT PROGRAMMING

quiescent current prevents drain from the battery. The charge current during ghconstant current charge
L AYOUT GUIDEL INES mode is programmable by controlling the current flowing

. It is important when king out the LX2203 to place.from the CCP pin. A graph showing this relationship is

104 ceramic capaciors close 1o e VIN andeVIC {50501 0 ShESieion, The CCF i e el
terminals to filter switching transients. X g 9

o . ] the CTP to ground will produce a CTP current of:
o It is important to provide a low thermal impedance

path from the thermal pad on the bottom of the LX2203, _ 125
package to the ground planetbé circuit board to maximize

the heat dissipation. To minimize charge time it is best not to
rely on the thermal control faae as this feature will extend
the charging time when activated.

RCCP
(Continued on next page)
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} APPLICATION NOTE (CONTINUED)
CONSTANT  CHARGE  CURRENT PROGRAMMING CCP
(CONTINUED) Vee
The table below lists some popular Constant Current R1 1.21M

Settings along with the assated CCP pin current and 500mA/100mA =
programming resistor; o

e

R2 o

n

Charge Current Iccp Current Rccp Value %

1.0A 13.75pA 90.9K L -

500mA 6.221A 200K =

CCP

100mA 1.00pA 1200K Rsw

243k 1.21M

It is possible to change the constant current setting by
changing the Rccp resistor while charge mode. Since the
termination current is independent of the charge currefdpmA/I00mA 4|
lowering the constant charge current will increase the charge

time, but will not reduce the stored charge in the battery at

the charge termination point.

The circuit inFigure 4 is an example of a battery charger =

configured to charge at 1A, 500mA or 100mA. The switchesFigure 6 — Circuits to provide 100mA and 500mA

are logically controlled and decce the resistance at the CCRonstant charge currents.

pin when switched in. It is possible to eliminate the The values of R1 and Re selected such that:

MOSFET devices if open drain logic is available. R R. xR
The logic for the CP1 and CP2 would normally come VCCX—ZZ 125 & —12"2 - Rsw

from the appliance processor which would need to have the Ri+R2 1+R2
capability to communicate over the USB interface. If there 5o|ving these equations:

is only one power connector atite USB interface is active, v R R. xR

the logic could assume the power was coming from the USB R, — YCCXNSW ., R, _ M1 X Rsw

bus and not the wall adapter. If the USB interface is active, ! 125 2 R1-Rsw
the USB application will know if the appliance has be%

enumerated a5 a high or low load and would set CP1 & (02 220 Bl B PO XT S O oA and
CP2 appropriately. P 9

It is possible to change the current programming circuit ?gOmA
drive it directly with CMOS logic, but this requires that th€omMmPENSATION CAPACITOR
CMOS logic power supply be well regulated (+/-2%). Each o compensation capacitor of value 0.01uF is required

switch resistor leg in Figure 4 can be replaced with a tWatveen the CMP pin andi/
resistor network tied to the output of a CMOS gate.

SNOI_LVOI"IddV
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} PACKAGE DIMENSIONS
10-Pin Plastic ML P Dual Exposed Pad
D
»‘ e ‘« %
L
NEE
E E2 |L
Top View $‘ bl“ \E;gttom
D2
f
A
| e
A3
¥ T
Al
Dim | MIN | MAX | MIN | MAX
A 0.80 | 1.00 | 0.0315 | 0.0394
Al 0 0.05 0 0.0019
A3 0.20 REF 0.0079 REF
b | 0.18 | 0.30 |0.0071 ] 0.0118
D 3.00 BSC 0.1181 BSC
D2 | 2.23 | 2.48 | 0.0878 | 0.0976
e 0.50 BSC 0.0197 BSC
E 3.00 BSC 0.1181 BSC
E2 | 1.49 | 1.74 | 0.0587 | 0.0685
L 0.30 | 0.50 | 0.0071 | 0.0197
Note:
1. Dimensions do not include mold flash or protrusions; these shall not exceed 0.155mm(.006") on any side. Lead dimension shall
not include solder coverage.
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PrRoODUCTION DATA SHEET

) NOTES

PRODUCTION DATA — Information contained in this document is proprietary to
Microsemi and is current as of publication date. This document may not be modified in
any way without the express written consent of Microsemi. Product processing does pot
necessarily include testing of all parametévicrosemi reserves éhright to change the

configuration and performance of the product and to discontinue product at any time.
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