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) DESCRIPTION ) KEY FEATURES

The Microsemi LX2203A isa tiny ~ The LX2203A charges the battery in = Up to 1A Charge Current
linear @ttery charger for Lithium lon two phases: corstant current and = Low Drop Out Design
or Lithium Pdymer batteries. The constart voltage. A redwed curert * Reverse Leakage Protection
LX2203A includes built in MOSFET, corditioning mode & provided for - ;'pe?grh;';‘eéfgn%ﬁ?gg?:]L°°p
accuate current and voltage regulation, deeply disbargel batteres. The . Programn%able Termina?ion
revase bbdcking protecion, over LX2203A auomatically regarts if tre Current
temperature ontrol, and barge statusbattery vdtage falls below the topoff = Short Circuit Protected
indicator. The accurate prognamable threshold. The LX2203A enters a bw = Small 3x3mm MLP Package

charge arrent and hdependst quiescat current sleep modevhen
termirmation curernt  programmirg power isrenoved

malke it easyto logically regogram  The  LX2203A is  hbeckward }

the charge curert limit at ary time. compatible with the LX22@. The

= PDAs, MP3 Players
difference is the [X2203A ca = Cell Phones
termirate clargng while using CCP * Charging Cradles
resistors ranging from 90k b 15M ard = Digital Cameras
the LX2203 from 90k to 400k
IMPORTANT: For the nost arrent data, consult MICROSEMI's website: http://www.micr osemi.com
} PRODUCT HIGHLIGHT
AC/DC Adapter ? {1 viN BAT

L——{] VIN BAT 3

—1 STATLX2203A cmP —) .
CTP EN | EN MODE

I 0 Sleep mode — charge disabled

GND ccpP = 1 Charge enabled.

T T

ON/OFF

PACKAGE ORDER INFO

Plastic MLP
T,cc) [IMBY 10Pin
RoHS Compliant / Pb-free
| -40t085 | LX2203AILD

Note: Available in Tape & Reel. Append the letters “TR” to the part number. (i.e.
LX2203AILD-TR)
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} ABSOLUTE MAXIMUM RATINGS PACKAGE PIN OUT
SUPPY VOItAGE (VIN) .ot 0.3Vto 7V
Input Signals (SHDN, ENCMP) ...ccooiiiiiiiiiieee et -:0.3V to7V
Battery Chardng CUIMTENT (BAT) - «««eeerrrrrerirrreeeiirreesiireeesaiieeessieree s e e e s arneee s 1.2A. | |
OperatingJuNCtON TENPEIALUIE..............c.rveveereeeerereeeeeereeeeeresisseneneenas -40C to 150°C V'Ni ' 0 | BAT
Storage TemeratUreRaNGE. .........vvvvviveiiieiiiiiiiiiririeirine :65°C to 150°C VIN [ 2 9 (7 BAT
Peak Package Sa@dReflow Tenp(40 seconds @X. EXPOUIE)........ceeeureerereereeennnne 260°C (+0 -5) | |
STAT | 3 8 | CMP
Note: Exceeding these tiags could cause daage tothe devie. All voltages arewith respect to CTP | 4 CUTUevi(te ngt,t\‘oI;n to |7 | EN
Ground. Currentare positive intonegative out of spééed terminal. GND | s . |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 Bmperature Calculation: T= Ta + (Ppo X 0;4).
The 6,4 numbers are guidelines fothe thernal peiformance of the device/pboad system. All of the
above assue no anbient aiflow.

FUNCTIONAL PIN DESCRIPTION

ILUSSOIDIN
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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 0.01pF 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.
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ELECTRICAL CHARACTERISTICS
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Unless otherwis speii ed, thefollowing speifi caions apply over the ambienttemperature0°C< T, < 70°C exceptwhere dherwise
noted and the followingestcondtions: Vy iy = 5V, Veatr =3.8V, Recp= 90.9K, Rerp = 150k.
Parameter Symbol Test Conditi ons - LX2203A Units
Min | Typ | Max
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 \Y
TOp Off Charge DrOOp Threshold Vpre Vpre NBAT(MAX) 96 97 98 %
Charge Termination Taper Current Veat = Vearwax) 42 51 60 mA
Taper Current @ Low Charge Level Vear = Vearmax); Rece = 1.2M 37 48 60 mA
CONSTANT CURRENT MODE
BAT Constant Current 0.9 1.0 11 A
|
Conditioning Current lcono Veat < VeaT(con) 4% 5% 6% TOND
BAT
Conditioning Current Mode
Threshold \?oltage Vearconn) | Veatconn) /Veatmax) 60 63 66 %
LOGIC
STAT LOgiC ngh Output VSTAT ISTAT =-100uA 4.5 \Y
STAT LOgiC Low OUtpUt Vstat Istar = BMA 0.5 \Y
Logic Hi 2.0
EN Select Threshold Ven
Logic Lo 0.8
EN bias current len Ven = Hi 8 HA
THERMAL SHUTDOWN
Maximum Junction Temperature T, 150 °C
PASS ELEMENT
Reverse mode current -IBAT Vuin < VBAT 5 HA
UNDER VOLTAGE LOCKOUT
Rising Threshold Voltage VuvLo+ 4.2 \%
Falling Threshold Voltage VuvLo- 3.9 \%
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CHARGING PROFILE CHARGE CURRENT PROGRAMMING
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SIMPLIFIED BLOCK DIAGRAM

EN[} 3— ENABLE
— o j
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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
|
|

START

VIN is removed.

NO » SLEEP
y
NO
y
NO
. | CONSTANT VOLTAGE
w 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

VIN BAT

AC/DC Adapter I L[ VIN BAT
—

STATLX2203A cmP

]—r

]—r

o
CTP EN [—

+

..|”__|

GND CCP

ON/OFF

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

CTP EN

STATLX2203A cmp [—)H I.

2.7K
GND CCpP

1.21M

Input Power L[ VIN BAT [——
T—[ VIN BAT ]—f%
+
—
S
3

— BSS138DW-7
ON/OFF
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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

The LX2203A is desgned to chage a shgle cel Lithium
lon (Li-ion) battery usihg two modes: a constnt current
mode, where the charge arrent is held corstant and the
battery termiral voltage rises to4.2V; this is followed by
constan voltage mode, where the battery wltage is held at
4.2V and the darge curent garts to taper df. Once the taper
current reabes the chargetermination curent level the
charge cycle is endeand the SAT indicabr turns df. If
the fuly chargedbattery termnal vdtage drops to 4.07V, the
battery charge cycle will be restarted

PROTECTION FEATURES

Condtioning Qurrent Mode — If the hattery teminal
voltage is lessthan 2.65V, the tettery charger will redice he
charge curert to 5%. This alsoprotects the gpliane from
overheatng by trying o drive the full chaging curent into a
daneged batery.

Under Voltage Lockout — The clarge cycle will not start
until the VIN voltage rises abve 4.2V. Hysteresis preants
chatteing on ard off.

Thermel Control loop — If the paver dssipation of the
charger becomes egessive, th charge curent will be
reducel to prevent the die emperature fromgetting above
150°C. This does notausehecharge cyc to sbp.

Reverse arrent blocking — If VIN is grainded, curent
will not flow from the bkettery through the charger. No
external blocking diodeis required on the input

Sleep Mode- If the EN pin is logc low o if VIN is
removed, the charger enters asleepmode where a very low
quiescat current prevensdrain from the hattery.

LAYOUT GUIDELINES

e |tis importart whenlaying out the LX22@BA to place
10F cerant capacitors close to the VIN andgM IC
termirals tofilter switchng trarsierts.

e |t is important to provide alow thermal impedance
pah from the thermal pad on e kottom of the LX2203A
packae to the ground plane dhe circlit boardto maximize
the heat dsspation. To minimize clarge time it is kestnot to
rely onthe thermel control feature as tls featue will exterd
the chaging time wha activated.

TERMINATION CURRENT PROGRAMMING

The darge ®Erminaton curent (or minimum taper
current) is setby selectig avalue for the CTP resistr using
the fdlowing formula:

_ 7500

Rere
ITERM
For exanple, far a ternination currert of 50mA set Rt
= 150k. This formula apfies to termination currerts
ranging from 20mA to 500mA.

It is posside to clange the termiration currert to differert
levels for different charge rates. For a fuick charge”, the
termination currert canbe set toabout 50% o the cortant
currert level; this charges the kettery toabout 75% capacity.
For a ful charge (taking sewral hous) the termiration
cumrent can besetto 5% d the constnt current level. The
circuit below allows switching betweenthe wo levels:

CTP

16.5k 150k

Quick/Slow —|

Figure 5 —500mA or 50mA termination current

CONSTANT CHARGE CURRENT PROGRAMMING

The chage arrent durng the constat current chage
mode is progranmable by controlling the currert flowing
from the QCP pin. A grgph shawving this relationship is
included in this specification The CCP |n is reguatedto
1.25Vwhen the chayer is actve. nnecting aresistor from
the CTP b groundwill produce a CTP currérof:

1.25

RCCP
(Continuedon next page
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} APPLICATION NOTE (CONTINUED)
CONSTANT CHARGE CURRENT PROGRAMMING ccP
(CONTINUED) Vee
The tabe below lists sane popuar Constah Curent R1 1.21M

Settirgs alorg with the assoiated CCP pin curr¢ and 500mA/100mA
progranmming resisor:

R2
Charge Curr ent lccp Current Rccp Value
1.0A 13.75pA 90.9K L
500mA 6.221A 200K =
100mA 1.00pA 1200K ccp
' Rsw
243k 1.21M

It is possble to charge te consént curent seting by
changing e Recp resstor while in charge mode. Sicethe
termination airrent is independent of the chage arrent, 500mA/100mA 4|
lowering the canstart charge currernt will in crease ta charge
time, but will not redwce the staed charge in the bettery at
the charge termiration paint.

The cicuit in Figure 4 is an exanple of abattery charge -
corfigured to charge at1A, 500mA or 100mA. The swiches ~ Figure 6 — Circuits to provide 100mA and 500mA

are bgicaly contolled and reduce the rsistance at the CCP constant charge currents.
pin when switcled in. It is posside to eliminate te  Thevaluesof R1 and R2are selected sutthat:

MOSFETdevices f open drain logic is available. Ro Ry xRy

The bgic for the CP1 and CP2 would normally cone Vccxﬁ=1-25 & RIR, Rsw
from the appliance processr which would needto have the 1+ R2 1+ R2
capahlity to conmunicate wer the USB interface. If bere Sdving these eqgations
is only onepower cmnnecbr andthe USB interface is actig,
the logic could assuethe powewas conng fromthe USB 1= M = m
busandnot the wall adater. If the USB interface is active, 1.25 R1 - Rsw

the USB apbcatim will know if the appliame Fes been For Ve = 3.3V and Rgyw = 243k R1 =649k R2 = 39Xk.
enunerated as high or low lod andwould set CP1and  Thege vales $ould providecharge curnets of 100nA and
CP2 gppropriately. 500mA

It is possble o chaage he arrent programming crrcuit to ’
drive it drectly with CMOS logic, bu this requres trat he COMPENSATION CAPACITOR
CMOS logc power sipply be well reglated (+2%). Each A compensation cpacitor of value 0.01F is required
switch resistor leg in Fjure 4 canbe replaced with a two between the CMP ph and VIN.
resstor netvork tied to the output of a GMIOS gae.

> Microsemi
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PACKAGE DIMENSIONS

10-Pin Plastic ML P Dual Exposed Pad
D
»‘ e ‘« %
L
I
E E2 |L
Top View $‘ bl“ \Ejpttom
D2
f
A
|y 7iA3
' 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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PRODUCTION DATA — Information containedin this document is proprietary to
Microsem ard is curentasof pulicationdate. Ths document may not be nodified in
ary way withou the express written conert of Microsem. Prodict procesing does not
necesgarily include testing of all paraneters. Microsem resewes the right to chagethe
corfiguraion andperfamance d the product andto discontinue poduct atary time.
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