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MAXIN

SOT23 Dual-Iinput USB/AC Adapter 1-Cell Li+

General Description

The MAX1 551 /MAX 1555 chame a single-cell lithium=ion
iLi+) battery from both USBE® and AC adapter sources.
They operate with no external FETs or diodes, and
accept operating input voltages up to 7V,
Cn-chip themal limitng simpliies PC board layout and
allows optimum charging rate without the themal limits
imposed by worst-case battery and input voltage, When
the MAXT1551/MAX1EEE thermal limits are reached, the
chargers do not shut down, but prograssively reduces
charging current.
The MAX1551 includes a POR output to indicate when
input powear is present. If either charging source is
active, POK goes low. Tha MAX 1555 instead features a
CHG output to indicate charging status.
With USB connected, but without DT power, charge cur-
rent is sat to 100m A (max). This allows charging from
both powered and unpnwnrnd UZE hubs with no port
communication required. When DC power is connected,
chaming cument s sat at 280méA& (typ). No input-blocking
diodes are required 1o prevent battery drain.

The WM& X1 551MAXT 555 are available in 54pin thin 20T23
packages and operate over a -40°0 1o +85°C range.

Applications

FDAs

Wirzless Appliance
Cell Phones

Digital Cameras

Pin Configuration

Battery Chargers

Features

# Charge from USE or AC Adapter
* Automatic Switchover when AC Adapter is

Plugged In

¢ On-Chip Thermal Limiting Simplifies Board

Design

+ Charge Status Indicator
# 5-Pin Thin SOT23 Package
¢ Protected by U.S. Patent #6,507,172

Ordering Information

FART TEMP RANGE  PIN-FACKAGE
MAX1SSIETK-T -A0°C o +B5°C 5 Thin S0T23-5
MAXTSS5ES K-T A0 0 +85C 5 Thin 807236
Selector Guide
FART TOP MARK FEATURES
MAXIS51EZTK ADRT POK Output
M2 X 155EE 7K ADRL CHEG Output

Typical Operating Circuit
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For pricing, delivery, and crrdermg information, p!ease contact Maxmfﬂaﬁas Direct! at
1-888-629-4642, or visit Maxim's website at www.maxim-ic.com.

SSSEXVIN/ISSEXVIN



MAX1551/MAX1555

SOT23 Dual-Input USB/AC Adapter 1-Cell Li+

Battery Chargers

ABSOLUTE MAXIMUM RATINGS

DiC to GMD.
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ELECTRICAL CHARACTERISTICS
(Voo =5V, Vuse =0, lgaT = 0, Ceat = 1pF, Ta =0°C to +B85°C, unless otherwisa noted.)
P ARAMETER | COMDITIONS MIN TYP MAX | UNITS
D
DC Violtage Range {Mote 1] 3.7 7.0 W
OC to BAT Voltags Range 0 60 W
DG Un desrvoltage Lockout it : H L _En i e o = :
Threshold Input riging, 430m\ hysteresis, Vear = 3V (Mota 1) 375 .85 415 W
DC Supply Currant 1.7h 3 mA
CC ta BAT On-Resiganca Voo =37, Vear =3.6V 1 L]
e Whan charging eope, VEAT = 4V,
DC o BAT Cr it Valtag d f a0 Gl &0 m\
4 T DG falling, 200mV hysteress
usBe
USE Voltega Ranga {Maota 1) aT 6.0 )
Fputrising, 430m\ hysterasis. Vpgp=0 . 2 Z:
USE Urd ft Trrashickd ' 4 ATE .95 418 W
arvaltaga Thrasho VEAT = 3V (Nota 1) -] 4
LSE Supply Current Vusp =5V Vpo =0 1.65 3 ma
LISE o BAT On-Besistance Wiisp =37 VRaT = 36V Voo =0 2 1 0
3 ) Whan charging sops, VeaTt = 4V,
USE o BaTD t Volta B ! an G0 a0 my
R LSE faling. 200mV hysteresia Voo = 0
BAT
BAT Ragulation Viohags Voo o Vyeg = 5V 4.158 4.2 4,242 )
CC Charging Currant Vear =33V Vg =0 Vpe =5V 220 280 30 T
USE Charging Current Vaar = 3.3V Voo = 0. Vuse = 5V (=] 50 100 ma
BAT Prequal Threshold VB AT riging, 100mY hysterssis 28 3 a1 W
Pragualification Charging Currant | Veat = 2.8V 20 40 a0 A
BAT Laskags Cureant Voo =Vuse =0, VeaT =424 5 [EE
POK, CHG, AND THERMAL UMIT
—— [ ! : b
CHIG Thrashald Charge ourrent where CHG goes high 25 50 100 ma,
lpar falling, 50m#A hyaterssis
CHG, FOK Logio-Low O utput FHE. FOE = 10ma 150 200 my
CHG, FOK Leakage Currant NEHE, VB = BV, Ta = +85°C oot 1 iy
. - T o A Il 1
Therme-Limit Temparaturs I:ha:ga_t:urrant raduced by 17TmaAMC abave this +110 .
Emper glura




SOT23 Dual-Iinput USB/AC Adapter 1-Cell Li+
Battery Chargers

ELECTRICAL CHARACTERISTICS

(Voo =5V, Vuse = 0 lpat = 0. Caar = 1UF. Ta =-90°C to H85°C, unless otharwize noted, ) (Mote 2

PARAMETER | CONDITIONS | mm MAX | UNTS
oC
O Vidtage Range (Mote 1) a7 7.0 W
DG to BAT Voltags Rangs 01 E0 W
Eﬁ;:;ﬁmitage Lackout Input riging. 430mY hysteresia Vear = 3V iNote 1) 3756 415 \
OC Supply Current 3 i
OC 1o BAT On-Reaigance Voo = 37V, VBAT = LBV 2 0
DC to BAT Cropout Voltage :I:‘ E’: é‘:ﬂm stops, Veat = 4V, DC talling, 200mv & - i
UsH
LISE Vollage Ranae (Mote 1) a7 E0 W
USE Undarvaliags Lockout Imput rising, 430my Fysteresis Voo =0 Vear= 3V 375 415 WV
Threshold (Mote 1)
LISE Supply Currant Vuse =8V, Voo =0 ey
USE o BAT On-Rasistanca Vieg =3V, Vear =38V Vpp=0 L]
USE o BAT Dropout Volage When charging stops, VBaT = 4V, USB falling, 200mV 30 a5 v

hystereais, Voo =0

BAT
BAT Ragulatan Valage Voo orViuse = 5V 4.141 4.2548 1)
CC Charging Current Vear =3, Viysg =0 Vpo =5V 20 340 mé
USE Charging Curmenit VeaT = 3 Vpp =0, Vg = 5V 80 100 ms
BAT Prequal Threshold VBEAT figing. 100m\ hysterssis 28 1 W
Prequalification Charging Current | Vst = 28Y 20 an s,
BAT Laskagas Cureant Voo =Vuse = 0. Vear = 4.2V 5 A
POK, CHG
CHG Threshold e 25 0o | ma
CHG, FOK Logic-Low Qutput [T, IO = 10mé, 300 ny
CHG, FOK Leakage Currant VERE, VEOR = BV, Ta = +85°C 1 A

Mote 1: Tha input undanvoltage lockaut has 430mY of hystare sis. The charger turng on whan an input rises B 3 85V (typ), and turns
off when it s bel ow 352y,
Mote 2: Spacifications o A0°C ae guaranisad by dasign, not production Bsad.

MAXIMA
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MAX1551/MAX1555

SOT23 Dual-Input USB/AC Adapter 1-Cell Li+
Battery Chargers

Typical Operating Characteristics

(Voo =5V, Vuss = 0, BaT =0, CaaT=14F, Ta = +25°C, unlase otharwise nated.)
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SOT23 Dual-Iinput USB/AC Adapter 1-Cell Li+

Battery Chargers

Pin Description

PIM MAME FUMCTION
1 LSE LISE Port Chargar Supply Input LISE draws up to 100mé to charge the battery. Decouple USBE with a 1pF
caramic capacior o GRO.
2 GHND | Ground
Eege | Power-OK Active-Low Opan-Drain Charger Status ndicator. FOK pulls low whan aither charger sourca is
presant (MAX1E51 only).
3 | Active-Low Open-Drain Charge Status Indicator. THG pulls low when the battery is charging THG goesto a
CHE high-impedance state, indicating the batkery is fully charged, when the charger is In voltage mode and
charge curent falla below S0mA. THG is high impedance when both input sources ans low (MAX1555 only).
4 oc O Charger Supply Input for an AC Adapter, DT draws 280mA o charga he battery, Dacoup la D with a
1uF ceramic capacitor toGMND.
5 BAT Battery Cormaction. Dacoupla BAT wih &8 1uFoaramic capacitor 10 GND.

Detailed Description

The MAX1551/MAXT1555 charge a single-cell Li+ bat-
tery from both USB and AC adapter sources, enabling
portable usars to fargo carrying a wall cube. These
devices operate with no exernal FETs or diodes, and
accept operating input voltages up to 7.

An internal themal contral loop simplifies PC board [ay-
out and allows optimum charging rate without the ther-
mal limits imposed by worst-case battery and input
voltage. When the MAXIS51/MAX1555 themal limits
are reached, the chargers do not shut down, but simply
reduce charging curent by 17md& C above a die tem-
peratune of +110°C,

With UEB connected, but without DC power, tha charge
curment is set to 100m& (max). This allows changing
from both powered and unpowerad LISE hubs with no
port communication required. When DC power ig con-
nected, charging current is set at 280m A (typ). The
MAXT1551/MAX1555 do not feature an enable input.
Dnce power is connected to USB andfor DT, the
chargaerison,

When input power is removed, battery leakage curent
5 less than Spa. Mo input-blocking dicdes are reguired
to prevent battery drain. Insert a diode at DT (the
adapter input) if protection from negative voltage inputs
(reversed-polarity adapter plugs) is required.

Table 1. USB and DC Input Selection

USE to Adapter Power Handoff
Tha MAXKT551/MAXIEES can charge from either the
LISB input or the DC input. The battery does not charge
from both sources at the same time, The MAX1551/
hA X1555 automatically detect the active input and
charge from that. If both power sources are active, the
DT input takes precaedence. The switchover betweaan
DC and USE is detailedin Table 1.

___MAX1551 Power-OK (POK)
The M&X1551's POK iz an active-low, open<drain out-
put that goes low when Voo or Vyse is above 358V,
POK can be used as a logic output or can drive an
LED, FPOK indicates the charger is connected to input
power and is charging.

MAX1555 Charge Status (CHG)
The MAX1555's CHG is an active-low, opan-drain
charge status indcator. CHG pulls low whan the battery
is charging (whenaver USE or DC are powerad) and
charge current i greater than S0ma. CHG indicates
when the battery s fully charged by going high imped-
ance whean the charger is in voltage mode and charge
current falls below 50mA. Charging does not stop when
CHG goes high, CHG is low in prechamge mode,

Voo =7V ORYuse = 6V

Yoo =395V AND
Vuse DON'T CARE

Voo <353 AND

3.95V <Vyusg < BV Yoo AMDVuse <352V

Excaads operating nput ranga, Mot allbwed. 528 he
Absgolule Maamum Ralfings secton.

ZB0mA (typ)
charging from DC

100med, (rm

Uridarvalt bkt
charging from LISB i

(Voo takes precedsn ce when bollh Mo ane e sent )

SSSEXVIN/ISSEXVIN



MAX1551/MAX1555

SOT23 Dual-Input USB/AC Adapter 1-Cell Li+

Baittery Chargers

Precharge Current
The MAX1551/MAX 1555 feature a prechame cument 1o
protect deeply discharged cells. If VB ar islass than 3V,
the device enters precharge mode where chargng cur.
rent is limited to 40méd,

Package Thermal Limiting
On=chip themal limiting in the MAXT551MAXK 1555 sim-
plifizs PC board layout and allows charging rates to be
optimized without the limits imposed by worst-case bat-
tery and input voltages. The device reduces the power
dissipation at BAT 1o prevent overheating, This allows
the board design to be optimized for compact size and
ivpical thermal conditions. When the M X1551/
MAX 1585 thermal limits are mached, the chargars do

not shut down, but progressively reduce charging cur-
rent by 17mASC above a die temperature of +110°C,
Solder the MAXTE51/MAXTSE558" GHND to a large
ground plana to help dissipate power and kaep the die
temperature balow the themal limit. The USB charge
curent of 100md, is unlikely to induce thermal limiting.

Bypass Capacifors
Usa ceramic bypass capacitors at DC, USE, and BAT.
Mount these capacitors within 1cm of their respactive
pins. 7R and X5R diglectrics are recommendead.

Chip Information

TRAMSISTOR COUMT: 541
FROCESS: BICMOS

Typical Application Circuit
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SOT23 Dual-Input USB/AC Adapter 1-Cell Li+

Battery Chargers

Package Information

(The package drawin gis) in this data sheat may not réflect the mog current specificationa For the latest ackage outling information

falala]

/

& 4
M | B

-1

-
T

FIN
TOF VIE'W
| TR
, PARTING LE [ T
& L L} i ! | |
EEnEET T o
FLANE I- 5 ‘l ol
SIDE WIEW
BASE METAL
H 1 |
= ; :II rrl:-
WITH PLATING a"f“’.a".-’:le".-’.e'rnd
=

SECTION 'B-B"

VI A K1 2V

FROFYEL AT i i S

S
FACKAGE DUTLTHE, 5 LEAD THIN SOTZ3,
{ LW PROFLLE 3

MAXM

SSSEXVIN/ISSEXVIN



