TECHNOLOGY

FEATURES

POWER MANAGER

® High Efficiency Switching PowerPath™ Controller
with Bat-Track™ Adaptive Output Control

= Programmable USB or Wall Current Limit

(100mA/500mA/1A)

Full Featured Li-lon/Polymer Battery Charger

1.5A Maximum Charge Current

Internal 180mQ Ideal Diode + External Ideal Diode

Controller Powers Load in Battery Mode

® [ ow No-Load Quiescent Current when Powered from
BAT (<30pA)

DC/DCs

= Triple High Efficiency Step-Down DC/DCs

(1A/400mA/400mA lgyT)

All Regulators Operate at 2.25MHz

Dynamic Voltage Scaling on Two Outputs

12C or Independent Enable, gy Controls

Low No-Load Quiescent Current: 20pA

28-Pin (4mm x 5mm x 0.75mm) QFN Surface

Mount Package

APPLICATIONS

m HDD-Based MP3 Players, PDAs, GPS, PMPs
m (Other USB-Based Handheld Products

| t /\D LTC3555

High Efficiency USB Power

Manuger + Triple

Step-Down DC/DC
DESCRIPTION

The LTC®3555 is a highly integrated power management
and battery charger IC for Li-lon/Polymer battery applica-
tions. Itincludes ahigh efficiency current limited switching
PowerPath manager with automatic load prioritization, a
battery charger, an ideal diode and three general purpose
synchronous step-down switching regulators.

Designed specifically for USB applications, the LTC3555’s
switching power manager automatically limits input cur-
rent to a maximum of either 100mA or 500mA for USB
applications or 1Aforadapter-powered applications. Unlike
linear PowerPath controllers, the LTC3555’s switching input
stage transmits nearly all of the 2.5W available from the
USB port to the system load with minimal power wasted
as heat. This feature allows the LTG3555 to provide more
powertotheapplicationand eases the constraint of thermal
budgeting in small spaces.

Two of the three general purpose switching regulators can
provide upto400mAandthethird can deliver 1A. The entire
product can be controlled via 12C or simple 1/0.

The LTC3555 is available in the 28-pin (4mm x dSmm x
0.75mm) QFN surface mount package.

ALY, LT,LTC and LTM are registered trademarks of Linear Technology Corporation.
PowerPath and Bat-Track are trademarks of Linear Technology Corporation.

All other trademarks are the property of their respective owners.

Protected by U.S. Patents, including 6522118 and 6404251

TYPICAL APPLICATION

High Efficiency PowerPath Manager and Triple Step-Down Regulator
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LTC3555

ABSOLUTE MAXIMUM RATINGS

(Notes 1, 2, 3)

Vgys (Transient) t < 1ms, TOP VIEW
DUty CYCIE < 1% weovvereeeeeeereeeeeeeeeeeeeae, -0.3Vto 7V £EE£= 3 3¢
Vint, Vinz, Ving, Vaus (Static), DV, o127 26 251 Pz ]
FB1, FB2, FB3, NTC, BAT, EN1, EN2, EN3, oavsft} 122] GATE
Lo, Iumts SCL, SDA, RST3, CHRG........... -0.3V to 6V cLerog[2] | | 21) cHRG

nrcfs! ! I l20] PROG
[GLPROG «+vvvevererererrererererssssresesessssssesesesss s s snesenes 3mA .. : o 31
RST3) [CARG - -+-vvvevveeere e, 50mA wolsl | 21 Tig v
[P ROG +++evereerererererenserererssesseseseessseeseseesessesesesassseesenes 2mA swefs! | L 7] sw
L DOBVS eeererereremerrmreeneieisne e 30mA 2 T
IS, ISWD «everererererererererereereee e 600mA DVee _3_J'_ o _'J_E RSTS
SWs [SW3s IBAT, IOUT veveeerererereereeieriseeese e 2A L8 [[10L 11112l 181/14]
JUNCHION TEMPEFAUIE . .ovvvveeeeeeeeeee e 125°C 252228
Operating Temperature Range ................. -40°C to 85°C YBLEAD <4rﬂ?f§§1'%6§usnc -
Storage Temperature Range................... -65°C to 125°C Ty = 125°C, B, = 37°CMW

EXPOSED PAD (PIN 29) IS GND, MUST BE SOLDERED TO PCB
ORDER PART NUMBER UFD PART MARKING
LTC3555EUFD 3555

PACKAGE/ORDER INFORMATION

Order Options Tape and Reel: Add #TR
Lead Free: Add #PBF Lead Free Tape and Reel: Add #TRPBF

Lead Free Part Marking: http://www.linear.com/leadfree/

Consult LTC Marketing for parts specified with wider operating temperature ranges.

GLGCTRKHL CHHRHCTGI“STKS The @ denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vgygs = 5V, BAT = 3.8V, DV = 3.3V, Rprog = 1K, RgLprog = 3k,

unless otherwise noted.

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX | UNITS
PowerPath Switching Regulator

VBus Input Supply Voltage 4.35 55 V

lgusLim Total Input Current 1x Mode, Voyt = BAT e | 37 95 100 mA

5x Mode, Voyt = BAT ® | 436 460 500 mA

10x Mode, Vour = BAT ® | 800 860 1000 mA

Suspend Mode, Voyt = BAT e | 0.31 0.38 0.50 mA

lveusa Vpys Quiescent Current 1x Mode, lgyt = 0mA 7 mA

5x Mode, lgyt = 0OmA 15 mA

10x Mode, Igyt = 0mA 15 mA

Suspend Mode, lgyt = 0mA 0.044 mA

NoLProG Ratio of Measured Vgyg Current to 1x Mode 224 mA/mA

(Note 4) CLPROG Program Current 5x Mode 1133 mA/mA

10x Mode 2140 mA/mA

Suspend Mode 11.3 mA/mA

lout(PowerpatH) | Vout Current Available Before 1x Mode, BAT = 3.3V 135 mA

Loading BAT 5x Mode, BAT = 3.3V 672 mA

10x Mode, BAT = 3.3V 1251 mA

Suspend Mode 0.32 mA
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GLGCT“'C“L CHﬂﬁﬂCTGﬂISTICS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vys = 5V, BAT = 3.8V, DV¢¢ = 3.3V, Rprog = 1k, ReLprog = 3K,
unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
VeLrrog CLPROG Servo Voltage in Current 1x, 5x, 10x Modes 1.188 \
Limit Suspend Mode 100 mV
VuvLo_vBus Vgys Undervoltage Lockout Rising Threshold 4.30 4.35 V
Falling Threshold 3.95 4.00 \
Vuvio_ veus-at | Veus to BAT Differential Undervoltage | Rising Threshold 200 mv
Lockout Falling Threshold 50 mV
Vout Vour Voltage 1x, 5x, 10x Modes, OV < BAT < 4.2V, 34 BAT+03 47 v
lou = OmA, Battery Charger Off
USB Suspend Mode, lgyt = 250pA 45 4.6 4.7 v
fosc Switching Frequency 1.8 2.25 2.7 MHz
Rpmos_powerpatH | PMOS On Resistance 0.18 Q
Rnmos_powerpatH | NMOS On Resistance 0.30 Q
Ipeak_powerpatH | Peak Switch Current Limit 1x, 5x Modes 2 A
10x 3 A
Battery Charger
VFLOAT BAT Regulated Output Voltage 4179 4200  4.221 v
4165  4.200 4.235 v
IcHg Constant Current Mode Charge Rprog = 1k 980 1022 1065 mA
Current Rprog = 5k 185 204 223 mA
IgaT Battery Drain Current Vgus > VyyLo, Battery Charger Off, Iyt = OpA 2 3.5 5 HA
Vgus = 0V, lgyt = OpA (Ideal Diode Mode) 27 38 HA
VPRog PROG Pin Servo Voltage 1.000 v
VPROG_TRKL PROG Pin Servo Voltage in Trickle BAT < VgL 0.100 Y
Charge
Vero G/10 Threshold Voltage at PROG 100 mV
hpRoG Ratio of Igar to PROG Pin Current 1022 mA/mA
ITRKL Trickle Charge Current BAT < VrkL 100 mA
VITRKL Trickle Charge Threshold Voltage BAT Rising 2.7 2.85 3.0 V
AVTRKL Trickle Charge Hysteresis Voltage 135 mv
AVRECHRG Recharge Battery Threshold Voltage | Threshold Voltage Relative to Vi gat -75 -100 -125 mV
tTERM Safety Timer Termination Timer Starts when Bat = VL oaT 3.3 4 5 Hour
tBADBAT Bad Battery Termination Time BAT < VgL 0.42 0.5 0.63 Hour
oo End of Charge Indication Currrent (Note 5) 0.088 0.1 0.112 | mA/mA
Ratio
VCHRG CHRG Pin Qutput Low Voltage IcHRG = SMA 65 100 mV
ICHRG CHRG Pin Leakage Current VGHRG = 5V 1 HA
Ron_cHg Battery Charger Power FET On 0.18 Q
Resistance (Between Voyt and BAT)
Tum Junction Temperature in Constant 110 °C

Temperature Mode
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GLGCT“'CHL CHﬂﬁﬂCTGﬂISTICS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vys = 5V, BAT = 3.8V, DV¢¢ = 3.3V, Rprog = 1K, ReLprog = 3K,
unless otherwise noted.

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX | UNITS
NTC
VeoLp Cold Temperature Fault Threshold Rising Threshold 75.0 76.5 78.0 | %Vgys
Voltage Hysteresis 1.5 %Vpus
Vhot Hot Temperature Fault Threshold Rising Threshold 33.4 34.9 36.4 | %Vgys
Voltage Hysteresis 1.5 %VBus
Vbis NTC Disable Threshold Voltage Falling Threshold 0.7 1.7 2.7 | %Vpus
Hysteresis 50 mv
INTC NTC Leakage Current Ve = Vgys = 5V -50 50 nA
Ideal Diode
Vewp Forward Voltage Vus = 0V, lgyt = 10mA 2 mV
lgut = 10mA 15 mV
RoropouTt Internal Diode On Resistance, Dropout | Vgyg = 0V 0.18 Q
IMAX_DIODE Internal Diode Current Limit 1.6 A
Always On 3.3V LDO Supply
ViDposvs Regulated Output Voltage 0mA < I po3v3 < 25mA 3.1 3.3 35 v
ReL Lposva Closed-Loop Output Resistance 4
RoL_Lposv3 Dropout Output Resistance 23 Q
Logic (||_||v|g, Iuim1, EN1, EN2, EN3)
Vi Logic Low Input Voltage 0.4 \
Viy Logic High Input Voltage 1.2 Y
Ipp1 [Limos umt, ENT, EN2, EN3 2 HA
Pull-Down Currents
12C Port
DVge Input Supply Voltage 1.6 55 v
Ipvee DV¢c Current SCL/SDA = OkHz 0.5 HA
VDVCC_UVLO DVCC uvLO 1.0 %
ADDRESS 12C Address 0001 001[0]
V4, SDA, SCL Input High Threshold 70 %DV
Vi, SDA, SCL Input Low Threshold 30 | %DV
Ipp2 SDA, SCL Pull-Down Current 2 HA
VoL Digital Output Low (SDA) IpuLLyp = 3MA 0.4 V
fscL Clock Operating Frequency 400 kHz
tgUF Bus Free Time Between Stop and Start 1.3 us
Condition
tHp_STA Hold Time After (Repeated) Start 0.6 Hs
Condition
tsy_stA Repeated Start Condition Setup Time 0.6 Hs
tsy_sp Stop Condition Time 0.6 us
tp_par(oum) Data Hold Time 225 ns
tHD_DAT(IN) Input Data Hold Time 0 900 ns
tsu_par Data Setup Time 100 ns
tLow Clock Low Period 1.3 Hs
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GLGCT“'C“L CHﬂﬁﬂCTGﬂISTICS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vys = 5V, BAT = 3.8V, DV¢¢ = 3.3V, Rprog = 1k, ReLprog = 3K,
unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
tHiGH Clock High Period 0.6 us
t Clock Data Fall Time 20 300 ns
ty Clock Data Rise Time 20 300 ns
tsp Spike Suppression Time 50 ns
General Purpose Switching Regulators 1, 2 and 3
Vint 2,3 Input Supply Voltage 2.7 55 Y
VouTtuvLo Vout UVLO—Vqyr Falling Vin1 2,3 Connected to Vot Through Low 2.5 2.6 \
Vout UVLO—Vqyr Rising Impedance. Switching Regulators are Disabled in 2.8 2.9 Y
uvLO
fosc Oscillator Frequency 1.8 2.25 2.7 MHz
IFB1,2.3 FBx Input Current Vrg1,23=0.85V -50 50 nA
D123 Maximum Duty Cycle 100 %
Rswi1,2.3 pp SWx Pull-Down in Shutdown 10 kQ
General Purpose Switching Regulator 1
lvin Pulse Skip Mode Input Current lout = OpA (Note 6) 225 HA
Burst Mode Input Current lout1 = OpA (Note 6) 35 60 HA
Forced Burst Mode® Input Current lout1 = OpA (Note 6) 20 35 HA
LDO Mode Input Current lout = OpA (Note 6) 20 35 HA
Shutdown Input Current lout1 = OpA, FB1 =0V 1 HA
[Lim1 PMOS Switch Current Limit Pulse Skip/Burst Mode Operation 600 800 1100 mA
lour Available Output Current Pulse Skip/Burst Mode Operation (GBNT) 400 mA
Forced Burst Mode Operation (GBNT) 60 mA
LDO Mode (GBNT) 50 mA
VEg1 VEg1 Servo Voltage (Note 7) 0.78 0.80 0.82 Y
Rp+ PMOS Rps(on) 0.6 Q
Ru1 NMOS RDS(ON) 0.7 Q
RLpo_cL1 LDO Mode Closed-Loop Royt 0.25 Q
Ripo_oL1 LDO Mode Open-Loop Royt (Note 8) 2.5 Q
General Purpose Switching Regulator 2
lving Pulse Skip Mode Input Current lout2 = OpA (Note 6) 225 HA
Burst Mode Input Current lout2 = OpA (Note 6) 35 60 HA
Forced Burst Mode Input Current ouT2 = OpA (Note 6) 20 35 HA
LDO Mode Input Current lout2 = OpA (Note 6) 20 35 HA
Shutdown Input Current loute = OpA, FB2 = 0V 1 pA
ILim2 PMOS Switch Current Limit Pulse Skip/Burst Mode Operation 600 800 1100 mA
louT? Available Output Current Pulse Skip/Burst Mode Operation (GBNT) 400 mA
Forced Burst Mode Operation (GBNT) 60 mA
LDO Mode (GBNT) 50 mA
VEBHIGH? Maximum Servo Voltage Full Scale (1, 1,1, 1) (Note 7) 0.78 0.80 0.82 v
VEsLow? Minimum Servo Voltage Zero Scale (0, 0, 0, 0) (Note 7) 0.405 0.425 0.445 Y
Visg2 Vg2 Servo Voltage Step Size 25 mV

Burst Mode is a registered trademark of Linear Technology Corporation.
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GLGCT“ICHL CHHRHCTGRISTICS The @ denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vgys = 5V, BAT = 3.8V, DV = 3.3V, Rprog = 1k, ReLprog = 3k,

unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
Rpo PMOS Rps(on) 0.6 Q
Rno NMOS RDS(ON) 0.7 Q
Ripo_cL2 LDO Mode Closed-Loop Royrt 0.25 Q
RLpo_oL2 LDO Mode Open-Loop Royrt (Note 8) 2.5 Q
General Purpose Switching Regulator 3
lving Pulse Skip Mode Input Current louTs = OpA (Note 6) 225 HA
Burst Mode Input Current louts = OpA (Note 6) 35 60 HA
Forced Burst Mode Input Current louTs = OpA (Note 6) 20 35 pA
LDO Mode Input Current louts = OpA (Note 6) 20 35 pA
Shutdown Input Current louts = OpA, FB3 = 0V 1 pA
ILivs PMOS Switch Current Limit Pulse Skip/Burst Mode Operation 1500 2000 2800 mA
louTs Available Output Current Pulse Skip/Burst Mode Operation (GBNT) 1000 mA
Forced Burst Mode Operation (GBNT) 150 mA
LDO Mode (GBNT) 50 mA
VEBHIGH3 Maximum Servo Voltage Full Scale (1, 1,1, 1) (Note 7) 0.78 0.80 0.82 V
VEBLOW3 Minimum Servo Voltage Zero Scale (0, 0, 0, 0) (Note 7) 0.405  0.425 0.445 v
Visg3 Vg Servo Voltage Step Size 25 mV
Rp3 PMOS RDS(ON) 0.18 Q
Rns NMOS RDS(ON) 0.30 Q
RipocLs LDO Mode Closed Loop Royt 0.25 Q
RipooLs LDO Mode Open Loop Royt (Note 8) 2.5 Q
tRSTS Power On Reset Time for Switching | Vrgg Within 92% of Final Value to RST3 Hi-Z 230 ms
Regulator

Note 1: Stresses beyond those listed under Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to any Absolute
Maximum Rating condition for extended periods may affect device
reliability and lifetime.

Note 2: The LTC3555E is guaranteed to meet performance specifications
from 0°C to 85°C. Specifications over the —40°C to 85°C operating
temperature range are assured by design, characterization and correlation
with statistical process controls.

Note 3: The LTC3555E includes overtemperature protection that is
intended to protect the device during momentary overload conditions.
Junction temperature will exceed 125°C when overtemperature protection
is active. Continuous operation above the specified maximum operating
junction temperature may impair device reliability.

Note 4: Total input current is the sum of quiescent current, lygysq, and
measured current given by:

VeLproa/ReLproa ® (NcLprog +1)
Note 5: h/1g is expressed as a fraction of measured full charge current
with indicated PROG resistor.

Note 6: FBx above regulation such that regulator is in sleep. Specification
does not include resistive divider current reflected back to Vyy.

Note 7: Applies to Pulse Skip, Burst Mode operation and Forced Burst
Mode operation only.
Note 8: Inductor series resistance adds to open-loop Royr.
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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LTC3555

PIN FUNCTIONS

LDO3V3 (Pin 1): 3.3V LDO Qutput Pin. This pin provides
a regulated always-on 3.3V supply voltage. LDO3V3
gets its power from Voyr. It may be used for light loads
such as a watch dog microprocessor or real time clock.
A 1pF capacitor is required from LDO3V3 to ground. If
the LDO3V3 output is not used it should be disabled by
connecting it to Voyr.

CLPROG (Pin 2): USB Current Limit Program and Moni-
tor Pin. A resistor from CLPROG to ground determines
the upper limit of the current drawn from the Vgyg pin.
A fraction of the Vpys current is sent to the CLPROG pin
whenthe synchronous switch of the PowerPath switching
regulatoris on. The switching regulator delivers power until
the CLPROG pinreaches 1.188V. Several Vs current limit
settings are available via user input which will typically
correspond to the 500mA and 100mA USB specifications.
A multi-layer ceramic averaging capacitor or R-GC network
is required at CLPROG for filtering.

NTC (Pin 3): Input to the Thermistor Monitoring Circuits.
The NTC pin connects to a battery’s thermistor to deter-
mine if the battery is too hot or too cold to charge. If the
battery’s temperature is out of range, charging is paused
until it re-enters the valid range. A low drift bias resistor
is required from Vgys to NTC and a thermistor is required
from NTC to ground. If the NTC function is not desired,
the NTC pin should be grounded.

FB2 (Pin 4): Feedback Input for Switching Regulator 2.
Whenregulator2’s controlloop is complete, this pin servos
to 1 of 16 possible set-points based on the commanded
value from the 12C serial port. See Table 4.

Vin2 (Pin 5): Power Input for Switching Regulator 2. This
pin will generally be connected to Voyr. A 1uF MLCC
capacitor is recommended on this pin.

SW2 (Pin 6): Power Transmission Pin for Switching
Regulator 2.

EN2 (Pin 7): Logic Input. This logic input pin indepen-
dently enables switching regulator 2. This pin is logically
OR-ed with its corresponding bit in the 12C serial port.
See Table 2.

DV (Pin 8): Logic Supply for the I2C Serial Port. If the
serial port is not needed it can be disabled by grounding
DVgc. When DV is grounded, chip control is automati-
cally passed to the individual logic input pins.

SCL (Pin 9): Clock Input Pin for the I2C Serial Port. The
12C logic levels are scaled with respect to DVge. If DVeg
is grounded, the SCL pin is equivalent to the B5 bit in the
12C serial port. SCL in conjunction with SDA determine
the operating modes of switching regulators 1, 2 and 3
when DV is grounded. See Tables 2 and 5.

SDA (Pin 10): Data Input Pin for the 12C Serial Port. The
12C logic levels are scaled with respect to DVge. If DVeg
is grounded, the SDA pin is equivalent to the B6 bit in the
12C serial port. SDA in conjunction with SCL determine
the operating modes of switching regulators 1, 2 and 3
when DV is grounded. See Tables 2 and 5.

Vins (Pin 11): Power Input for Switching Regulator 3.
This pin will generally be connected to Voyt. A 1uF MLCC
capacitor is recommended on this pin.

SW3 (Pin 12): Power Transmission Pin for Switching
Regulator 3.

EN3 (Pin 13): Logic Input. This logic input pin indepen-
dently enables switching regulator 3. This pin is logically
OR-ed with its corresponding bit in the °C serial port.
See Table 2.

FB3 (Pin 14): Feedback Input for Switching Regulator 3.
When regulator 3’s control loop is complete, this pin servos
to 1 of 16 possible set-points based on the commanded
value from the 12C serial port. See Table 4.

RST3 (Pin 15): Logic Output. This in an open-drain output
which indicates that switching regulator 3 has settled to
its final value. It can be used as a power-on reset for the
primary microprocessor or to enable the other switching
regulators for supply sequencing.

EN1 (Pin 16): Logic Input. This logic input pin indepen-
dently enables switching regulator 1. This pin is logically

OR-ed with its corresponding bit in the 1°C serial port.
See Table 2.
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LTC3555

PIN FUNCTIONS

SW1 (Pin 17): Power Transmission Pin for Switching
Regulator 1.

Vin1 (Pin 18): Power Input for Switching Regulator 1.
This pin will generally be connected to Voyt. A 1uF MLCC
capacitor is recommended on this pin.

FB1 (Pin 19): Feedback Input for Switching Regulator 1.
Whenregulator1’s controlloop is complete, this pin servos
to a fixed voltage of 0.8V.

PROG (Pin 20): Charge Current Program and Charge
Current Monitor Pin. Connecting a resistor from PROG
to ground programs the charge current. If sufficient in-
put power is available in constant-current mode, this pin
servos to 1V. The voltage on this pin always represents
the actual charge current.

CHRG (Pin 21): Open-Drain Charge Status Output. The
CHRG pin indicates the status of the battery charger. Four
possible states are represented by CHRG: charging, not
charging, unresponsive battery and battery temperature
out of range. CHRG is modulated at 35kHz and switches
between a low and a high duty cycle for easy recogni-
tion by either humans or microprocessors. See Table 1.
CHRG requires a pull-up resistor and/or LED to provide
indication.

GATE (Pin 22): Analog Output. This pin controls the gate
of an optional external P-channel MOSFET transistor used
to supplement the ideal diode between Vot and BAT. The
external ideal diode operates in parallel with the internal
ideal diode. The source of the P-channel MOSFET should
be connected to Vgyt and the drain should be connected
to BAT. If the external ideal diode FET is not used, GATE
should be left floating.

BAT (Pin 23): Single Cell Li-lon Battery Pin. Depending on
available Vgyg power, a Li-lon battery on BAT will either
deliver powerto Vgyrthroughtheideal diode or be charged
from Vgyr via the battery charger.

Vour (Pin24): Output voltage of the Switching PowerPath
Controller and Input Voltage of the Battery Charger. The
majority of the portable product should be powered from
Vour. The LTC3555 will partition the available power be-
tween the external load on Vgyt and the internal battery
charger. Priority is given to the external load and any extra
power is used to charge the battery. An ideal diode from
BAT to Vgyr ensures that Vqyr is powered even if the load
exceeds the allotted power from Vgyg or if the Vgyg power
source is removed. Voyt should be bypassed with a low
impedance ceramic capacitor.

Vgus (Pin 25): Primary Input Power Pin. This pin delivers
powerto Voytviathe SW pin by drawing controlled current
from a DC source such as a USB port or wall adapter.

SW (Pin 26): Power Transmission Pin for the USB Power
Path. The SW pin delivers power from Vgyg to Vgyr via the
step-down switching regulator. A 3.3pH inductor should
be connected from SW to Voyr.

ILimo, lumt (Pins 27, 28): Logic Inputs. I w0 and I 1
control the current limit of the PowerPath switching
regulator. See Table 3. Both of the I jwo and 1 pins
are logically OR-ed with their corresponding bits in the
12C serial port. See Table 2.

Exposed Pad (Pin 29): Ground. The Exposed Pad should
be connected to a continuous ground plane on the second
layer of the printed circuit board by several vias directly
under the LTC3555.
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LTC3555
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Introduction

The LTC3555 is a highly integrated power management |C
which includes a high efficiency switch mode PowerPath
controller, a battery charger, an ideal diode, an always-
on LDO and three general purpose step-down switching
regulators. The entire chip is controlled by either direct
digital control or by an I2C serial port or both.

Designed specifically for USB applications, the PowerPath
controller incorporates a precision average input current
step-down switching regulator to make maximum use of
the allowable USB power. Because power is conserved,
the LTC3555 allows the load current on Vg to exceed
the current drawn by the USB port without exceeding the
USB load specifications.

The PowerPath switching regulator and battery charger
communicatetoensurethattheinputcurrentneverviolates
the USB specifications.

The ideal diode from BAT to Vgt guarantees that ample
power is always available to Vgyt even if there is insuf-
ficient or absent power at Vpys.

An “always on” LDO provides a regulated 3.3V from avail-
able power at Voyt. Drawing very little quiescent current,
this LDO will be on at all times and can be used to supply

up to 25maA.

The three general purpose switching regulators can be
independently enabled via either direct digital control or
by operating the 12C serial port. Under 12C control, two of
the three switching regulators have adjustable set-points
so that voltages can be reduced when high processor
performance isnotneeded. Along with constant frequency
PWM mode, all three switching regulators have a low
power burst-only mode setting as well as automatic Burst
Mode operation and LDO modes for significantly reduced
quiescent current under light load conditions.

High Efficiency Switching PowerPath Controller

Whenever Vgys is available and the PowerPath switch-
ing regulator is enabled, power is delivered from Vgys to
Vour via SW. Vqyr drives the combination of the external
load (switching regulato