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Tomax = 125°C, 84 = 43°CAW
EXPOSED PAD (PIN 21) IS GND, MUST BE SOLDERED TO PCB

HoFRER
M7 —{Hix F=TT7RU=) BMRY—x>T |I\vor—=Y i EEE
LTC4160EUDC#PBF LTC4160EUDC#TRPBF LFXY 20-Lead (3mm x 4mm) Plastic QFN -40°C to 85°C
LTC4160EUDC-1#PBF LTC4160EUDC-1#TRPBF | LFXZ 20-Lead (3mm x 4mm) Plastic QFN -40°C t0 85°C
LTC4160EPDC#PBF LTC4160EPDC#TRPBF FDRT 20-Lead (3mm x 4mm) Plastic UTQFN | -40°C to 85°C (F&m)
LTC4160EPDC-1#PBF LTC4160EPDC-1#TRPBF | FDST 20-Lead (3mm x 4mm) Plastic UTQFN | -40°C to 85°C (B&sm)
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IZEDIMN—R R OB DFMICONWTIE, I F A RIBEICEBEWEDE LS,

7 — RO BT —F 2 F OEMIC DL TIE, hitp://www.linear-tech.co.jp/leadfree/ T BELIEE W\,
T—7 7> RY—)LOARRDFEMICDULVTIZ, hitp://www.linear-tech.co.jp/tapeandreel/ & B2 S W\

BT
B X\
oI ENMEREHE DR REZRIRT 5. ZNLUINIET, = 25°CTDIE (Note 2) o ;EECHMRVIBRD  Vgys = 5V, BAT = 3.8V, RgLprog = 3.01ko
SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
PowerPath Ry F> ¥ -L¥al—% - BEE—R
VBus Input Supply Voltage 4.35 55 v
lBUS(LIM) Total Input Current 1x Mode e 82 90 100 mA
5x Mode ®| 440 480 500 mA
10x Mode ®| 900 955 1000 mA
Suspend Mode @ 032 0.43 0.5 mA
lvsusq (Note 4) | Input Quiescent Current 1x Mode 7 mA
5x, 10x Modes 20 mA
Suspend Mode 0.050 mA
hoLprog (Note 4) | Ratio of Measured Vgyg Current to 1x Mode 211 mA/mA
CLprog Program Current 5x Mode 1170 mA/mA
10x Mode 2377 mA/mA
Suspend Mode 9.6 mA/mA
41601fa
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LTC4160/LTCA4160-1
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Eopl: DR
olXLEINERELHHE DR REZELKT 3. %huﬂﬂ:TA = 25°CCODfE (Note 2) oiIEEb‘tb\FEDsVBUS =5V, BAT = 3.8V.R¢LpRrog = 3.01ko
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Ivout(powerPaTH) | Vout Current Available Before 1x Mode, BAT = 3.3V 121 mA
Discharging Battery 5x Mode, BAT = 3.3V 667 mA
10x Mode, BAT = 3.3V 1217 mA
Suspend Mode 0.26 0.34 0.43 mA
VeLPRoG CLPROG Servo Voltage in Current Limit | Switching Modes 1.183 v
Suspend Mode 100 mV
VuvLo Vpys Undervoltage Lockout Rising Threshold 4.3 4.35 v
Falling Threshold 3.95 4 V
VbuvLo Vpuys To BAT Differential Undervoltage Rising Threshold 200 mV
Lockout Falling Threshold 50 mV
Vour Vour Voltage 1x, 5x, 10x Modes, 0V < BAT < 4.2V,
lyout = OmA, Battery Charger Off 35 BAT + 0.3 47 \
USB Suspend Mode, lygyt = 250pA 45 4.6 4.7 \
fosc Switching Frequency 1.8 2.25 2.7 MHz
RPMOS_POWERPATH PMOS On-Resistance 0.18 Q
Rnmos_powerpatH| NMOS On-Resistance 0.3 Q
Ipeak_PowerpaTH | Peak Inductor Current Clamp 1x Mode (Note 5) 1 A
5x Mode (Note 5) 1.6 A
10x Mode (Note 5) 3 A
Rsusp Suspend LDO Output Resistance Closed Loop 10 Q
PowerPath Ry F> ¥ -LF¥aL—% - REE—NK (USB On-The-Go)
VBus Output Voltage 0 < lygys < 500mA, Voyt > 3.2V 4.75 5.25 \
Vour Input Voltage 2.9 4.2 v
lvsus Output Current Limit ®| 550 680 mA
lpEAK Peak Inductor Current Limit (Note 5) 1.8 A
lotga Vout Quiescent Current Vout = 3.8V, lygys = 0mA (Note 6) 1.6 mA
VeLrrog Output Current Limit Servo Voltage 1.15 \
VoutuvLo Vout UVLO - Vqyr Falling 2.5 2.6 \
Vout UVLO - Vgyr Rising 2.8 29 v
tscrauLT Short Circuit Fault Delay PMOS Switch Off 7.2 ms
BEERE
VovcuTorr Overvoltage Protection Threshold With 6.2k Series Resistor 6.1 6.42 6.7 \
VovgaTe OVGATE Output Voltage Vovsens < VovcuTorr 1.88Voysens 12 \
Vovsens > VovcuTorr 0 v
tRISE OVGATE Time To Reach Regulation OVGATE Cioap = 1nF 1.25 ms
NYT)Fr—Iv
VELoaT BAT Regulated Output Voltage LTC4160 4179 4.2 4.221 \
®| 4165 4.2 4.235 v
LTC4160-1 4.079 4.1 4121 v
® | 4065 4.1 4.135 v
IcHg Constant Current Mode Charger Current | Rprog = 845Q, 10x Mode R prog < 2.49 1120 1219 1320 mA
Rprog = 5k, 5x or 10x Mode 185 206 223 mA
lgaT Battery Drain Current VBus > VuyLo, Suspend Mode, 3.8 6 HA
lyout = OpA
Vgys = 0V, lyoyr = OpA 8 12 WA
(Ideal Diode Mode)
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BRI
oI L EMERELHBE DRBEZRKT S, %hl«)(ﬂliTA = 25°CT & (Note 2)oﬁgab‘ﬁb\mbs\’gus =5V, BAT = 3.8V.R¢prog = 3.01ko
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VPRoG PROG Pin Servo Voltage 1 V
VPROG_TRKL PROG Pin Servo Voltage in Trickle Charge | BAT < Vg 0.1 V
Verno C/10 Threshold Voltage at PROG 100 mV
hproG Ratio of Igat to PROG Pin Current 1030 mA/mA
ITRKL Trickle Charge Current BAT < VitpkL 100 mA
VITRKL Trickle Charge Threshold Voltage BAT Rising 2.7 2.85 3 v
AVTRKL Trickle Charge Hysteresis Voltage 135 mV
AVRECHRG Recharge Battery Threshold Voltage Threshold Voltage Relative to Vi gar -75 -100 -125 mV
tTERM Safety Timer Termination Period Timer Starts when Vgar = VrLoaT 3.9 43 54 Hour
tBADBAT Bad Battery Termination Time BAT < VgL 0.4 0.5 0.6 Hour
heo End of Charge Current Ratio (Note 7) 0.085 0.1 0.115 mA/mA
Ron_cHe Battery Charger Power FET 0.18 Q
On-Resistance (Between Voyt and BAT)
Tum Junction Temperature in Constant 110 °C
Temperature Mode
NTC
VeoLp Cold Temperature Fault Threshold Rising Threshold 75 76.5 78  |%NTCBIAS
Voltage Hysteresis 1.5 %NTCBIAS
VHort Hot Temperature Fault Threshold Voltage | Falling Threshold Hysteresis 334 34.9 36.4 |%NTCBIAS
1.8 %NTCBIAS
Vbis NTC Disable Threshold Voltage Falling Threshold 0.7 1.7 2.7 |%NTCBIAS
Hysteresis 50 mV
INTe NTC Leakage Current NTC = NTCBIAS = 5V -50 50 nA
BRYM1A—R
Vewd Forward Voltage Detection Vgus = 0V, lygyt = 10mA 2 mV
lyout = 10mA 15 mV
Roropout Internal Diode On-Resistance, Dropout | lygyt = 200mA 0.18 Q
IMAX_DIODE Diode Current Limit 2 A
HIFA>3.3V LDOER
Vibosvs Regulated Output Voltage 0mA < I posv3 < 20mA 3.1 3.3 3.5 v
ReL Lpo3vs Closed-Loop Output Resistance 2.7 Q
RoL_Lposva Dropout Output Resistance 23 Q
Ba<v% (Ilumos lum1- ID. ENOTG, ENCHARGER)
Vi Logic Low Input Voltage 04 V
Viy Logic High Input Voltage 1.2 V
IpD1 |LIMO7 LM, ENOTG, ENCHARGER 1.8 HA
Pull-Down Current
Ipu1 ID Pull-Up Current 2.5 HA
iR #EHH 77 (CHRG. VBUSGD, FAULT)
\VBUSED Output Low Voltage IvBUSGD = SMA, Vpys = 5V 65 100 mV
\Vcrre, VRAOT Output Low Voltage IcARG = IFaurT = SMA, Vout = 3.8V 100 150 mV
IcARG, IvBUSeD, | Leakage Current VcrRG = VVBUSED = VRAo = 5V 1 HA
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