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LTC35/6/LTC35/6-1
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(Notes 1.2.3)
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UFE PACKAGE
38-LEAD (4mm x 6mm) PLASTIC QFN

Tymax = 125°C, 0ya = 34°C/W

EXPOSED PAD (PIN 39) IS GND, MUST BE SOLDERED TO PCB
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oI IMEREEHF TORBIEZERT D, 2NLUINITA = 25°CTDAE, FECHE VIR D . Vgys = 5V, BAT = 3.8V, DV = 3.3V, ReLprog =3.01ko

SYMBOL | PARAMETER | CONDITIONS | MIN TYP MAX UNITS
PowerPath Switching Regulator—Step-Down Mode

VBus Input Supply Voltage 4.35 55 V

lvBUS(LIM) Total Input Current 1x Mode [ 82 90 100 mA

5x Mode ® | 440 472 500 mA

10x Mode e | 3800 880 1000 mA

Low Power Suspend Mode e | 032 0.39 0.5 mA

High Power Suspend Mode () 1.6 2.05 2.5 mA

lvsusa (Note 4) | Input Quiescent Current 1x Mode 7 mA

5x, 10x Modes 17 mA

Low/High Power Suspend Modes 0.045 mA
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LTC35/76/LTC35/6-1

O3 LEMEREHE TORBIEZTRT 5. ZNLUNIITA = 25°CTDIE, SEEEHRVIBRD ., Vpys = 5V, BAT = 3.8V, DVcc = 3.3V, ReLprog =3.01ko
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
hoLprog Ratio of Measured Vpyg Current to 1x Mode 210 mA/mA
(Note 4) CLPROG Program Current 5x Mode 1160 mA/mA
10x Mode 2200 mA/mA
Low Power Suspend Mode 9.6 mA/mA
High Power Suspend Mode 56 mA/mA
|VOUT(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
Low Power Suspend Mode 0.26 0.31 0.41 mA
High Power Suspend Mode 1.6 2 2.4 mA
VeLrrog CLPROG Servo Voltage in Current Limit | Switching Modes 1.18 \
Suspend Modes 100 mV
VuvLo Vpuys Undervoltage Lockout Rising Threshold 4.30 4.35 v
Falling Threshold 3.95 4.00 v
VbuvLo Vys to BAT Differential Undervoltage Rising Threshold 200 mV
Lockout Falling Threshold 50 mvV
Vour Vour Voltage 1x, 5x, 10x Modes, OV < BAT < 4.2V,
lyout = OmA, Battery Charger Off 34 BAT + 0.3 4.7 \
USB Suspend Modes, lygyt = 250pA 4.5 4.6 4.7 v
fosc Switching Frequency 1.8 2.25 2.7 MHz
Remos_ PMOS On-Resistance 0.18 Q
POWERPATH
Rnmos_ NMOS On-Resistance 0.30 Q
POWERPATH
Ipeak_powerpaTH | Peak Inductor Current Limit 1x Mode (Note 5) 1 A
5x Mode (Note 5) 2 A
10x Mode (Note 5) 3 A
Rsusp Suspend LDO Output Resistance Closed Loop 10 Q
PowerPath Switching Regulator—Step-Up Mode (USB On-the-Go)
VBus Output Voltage 0mA < lygyg < 500mA, Vout > 3.2V 4.75 5.25 \
Vout Input Voltage 2.9 5.5 \
lvsus Output Current Limit ® 550 680 mA
IpEAK Peak Inductor Current Limit (Note 5) 1.8 A
loTga Vout Quiescent Current Vout = 3.8V, lygys = 0mA (Note 6) 1.38 mA
VeLPRoG Output Current Limit Servo Voltage 1.15 \
VOUT(UVLO) VOUT UVLO—VQUT FaIIing 2.5 2.6 V
Vout UVLO—Vgyr Rising 2.8 2.9 \
tscrauLT Short-Circuit Fault Delay Vpys < 4V and PMOS Switch Off 7.2 ms
Bat-Track Switching Regulator Control
VwaLL Absolute WALL Input Threshold Rising Threshold 4.2 43 4.4 v
Hysteresis 1.1 v
AVyarL Differential WALL Input Threshold WALL-BAT Falling 0 30 45 mV
Hysteresis 60 mV
Vour Regulation Target Under Vg Control 3.55 BAT + 0.3 \
lwaLLQ WALL Quiescent Current 400 HA
Racer ACPR Pull-Down Strength 150 Q
VHACPR ACPR High Voltage Vout v
VIACPR ACPR Low Voltage 0 \
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LTC35/76/LTC35/6-1

BT

oI EMEREHFE TORBMEZERT 2. 2NN Ty = 25°CTDE, FECHE VIR D . Vgys = 5V, BAT = 3.8V, DV = 3.3V, Rerprog =3.01ko

SYMBOL | PARAMETER | CONDITIONS | MIN YP MAX UNITS
Overvoltage Protection
VovcuTore Overvoltage Protection Threshold With 6.2k Series Resistor 6.1 6.35 6.7 V
VoveaTe OVGATE Output Voltage Vovsens < VoveuTore 1.88Voysens 12 V
Vovsens > Vovcurorr 0 v
tRISE OVGATE Time to Reach Regulation OVGATE Cigap = 1nF 2.2 ms
Battery Charger
VELoaT BAT Regulated Output Voltage LTC3576 4179 4.200 4.221 V
4.165 4.200 4.235 v
LTC3576-1 4.079 4,100 4121 Vv
4.065 4.100 4135 v
IcHg Constant Current Mode Charger Current | Rprog = 1k 980 1030 1065 mA
Rprog = 9k 185 206 223 mA
IgaT Battery Drain Current Vgus > VuyLo, Suspend Mode, 3.6 6 HA
lyout = OHA
Vgus = 0V, lygyt = OpA 28 45 pA
(deal Diode Mode)
VProg PROG Pin Servo Voltage 1.000 v
VPROG_TRKL PROG Pin Servo Voltage in Trickle Charge | BAT < Vitrki 0.100 V
Vero G/10 Threshold Voltage at PROG 100 mV
hproG Ratio of Igat to PROG Pin Current 1030 mA/mA
ITRKL Trickle Charge Current BAT < VgL, Rerog = 1k 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 oar =75 -100 -125 mV
tTERM Safety Timer Termination Period Timer Starts When Vgat = VL oaT 3.3 4 5 Hour
teADBAT Bad Battery Termination Time BAT < VpkL 04 05 0.6 Hour
hero End of Charge Current Ratio (Note 7) 0.085 0.1 0.112 mA/mA
VCHRG CHRG Pin Output Low Voltage IchRG = 5MA 65 100 mv
IchRG CHRG Pin Leakage Current VehRg = 5V 1 LA
Ron_cHg Battery Charger Power FET On- 0.18 Q
Resistance (Between Voyt and BAT)
Tum Junction Temperature in Constant 110 °C
Temperature Mode
NTC
Veotn Cold Temperature Fault Threshold Voltage | Rising Threshold 75 76.5 78 %NTCBIAS
Hysteresis 1.6 %NTCBIAS
VHort Hot Temperature Fault Threshold Voltage | Falling Threshold 33.4 34.9 36.4 %NTCBIAS
Hysteresis 1.5 %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
Ideal Diode
Vewp Forward Voltage lyout = 10mA 15 mV
Rpropout Internal Diode On-Resistance Dropout lyout = 200mA 0.18 Q
IMAX_DIODE Diode Current Limit 2 A
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LTC35/76/LTC35/6-1

oI L ENEREHE CORBEEZRNET 2. ZNUMNIT = 25°CTDE ELHRVRD . Vpys = 5V, BAT = 3.8V, DV¢c = 3.3V, ReLprog =3.01ko
SYMBOL | PARAMETER | CONDITIONS | MIN YP MAX UNITS
Always On 3.3V LDO Supply
Vipoavs Regulated Output Voltage 0mA < I ppav3 < 20mA 3.1 3.3 3.5 V
ReL_Lboava Closed-Loop Output Resistance 2.7 Q
RoL_Lposva Dropout Qutput Resistance 23 Q
Logic (||_|Mg, Iuim1, EN1, EN2, EN3, ENOTG, and SCL, SDA when DV¢e = ov)
Vi Logic Low Input Voltage 04 V
\um Logic High Input Voltage 1.2 V
Ipp1 ILimos L1, ENT, EN2, EN3, ENOTG, SCL, 2 HA
SDA Pull-Down Current
12C Port
DVee Input Supply 1.6 55 V
Ipvee DVee Current SCL/SDA = OkHz, DV =3.3V 0.5 HA
VDVCC(UVLO) DVCC UvLO 1.0 V
ADDRESS 12C Address 0001001[0]
Viy, SDA, SCL | Input High Threshold 70 %DV
Vi, SDA, SCL Input Low Threshold 30 %DV
Ipp2, SDA, SCL | Pull-Down Current 2 pA
VoL Digital Output Low (SDA) Ispa = 3mMA 0.4 V
fsoL Clock Operating Frequency 400 kHz
tRuF Bus Free Time Between Stop and Start 1.3 ys
Condition
tHD_STA Hold Time After (Repeated) Start 0.6 Hs
Condition
tsu_sTA Repeated Start Condition Setup Time 0.6 s
tsy_sTo Stop Condition Setup Time 0.6 Hs
thp_paT(0) Data Hold Time Output 0 900 ns
thp_pat() Data Hold Time Input 0 ns
tsu_par Data Setup Time 100 ns
tLow SCL Low Period 1.3 s
thigH SCL High Period 0.6 us
tf SDA/SCL Fall Time 20 300 ns
tr SDA/SCL Rise Time 20 300 ns
tsp Input Spike Suppression Pulse Width 50 ns
General Purpose Switching Regulators 1, 2 and 3
Vint 23 Input Supply Voltage (Note 8) 2.7 5.5 V
Vout(uvLo) Vout UVLO—Vqyr Falling Vin1.2,3 Connected to Voyr Through 2.5 2.6 V
Vout UVLO—VgyT Rising Low Impedance. Switching 2.8 2.9 V
Regulators are Disabled in UVLO
fosc Switching Frequency 1.8 2.25 2.7 MHz
IFg1,23 FBx Input Current Veg123=0.85V -50 50 nA
D1,2,3 Maximum Duty Cycle 100 %
Rsw1,23 PD SWx Pull-Down in Shutdown 10 kQ
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LTC35/76/LTC35/6-1

BT

oI EMEREHFE TORBMEZERT 2. 2NN Ty = 25°CTDE, FECHE VIR D . Vgys = 5V, BAT = 3.8V, DV = 3.3V, Rerprog =3.01ko

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
lvint 2.3 Pulse-Skipping Mode Input Current lout1,2,3 = OpA (Note 9) 90 pA
Burst Mode® Input Current lout1,2,3 = OpA (Note 9) 20 35 pA
LDO Mode Input Current lout1,2,3 = OpA (Note 9) 15 25 pA
Shutdown Input Current Limit lout1,2,3 = OpA, FB1,2,3 = OV 1 pA
VEBHIGH1 2,3 Maximum Servo Voltage Full Scale (1,1,1,1) (Note 10) 0.78 0.80 0.82 V
VeBLOW 2.3 Minimum Servo Voltage Zero Scale (0,0,0,0) (Note 10) 0.405 0.425 0.445 V
VisB123 Vg1 2 Servo Voltage Step Size 25 mV
Ripo_cL123 LDO Mode Closed-Loop Royt Vrg123=Vour123=0.8V 0.25 Q
Ripo oL123 LDO Mode Open-Loop Royt (Note 11) 2.5 Q
General Purpose Switching Regulator 1 and 2
lLim1.2 PMOS Switch Current Limit Pulse-Skipping/Burst Mode 600 900 1300 mA
Operation (Note 5)
louTi 2 Available Output Current LDO Mode 50 mA
Rp12 PMOS Ros(on) 0.6 Q
Rn12 NMOS RDS(ON) 0.7 Q
General Purpose Switching Regulator 3
ILim3 PMOS Switch Current Limit Pulse-Skipping/Burst Mode 1300 1800 2800 mA
Operation (Note 5)
louTs Available Output Current LDO Mode 50 mA
Rps PMOS RDS(ON) 0.18 Q
Rns NMOS Ros(on) 0.3 Q
tRsT3 Power-On Reset Time for Switching Vg3 Within 92% of Final Value to 230 ms
Regulator RST3 Hi-Z

Burst Modeld) =774/ 09 —# DB RFIETT,

Note 1: i8I RAEIR IS ZNZBZ D & T/\1 RITKIRMNBRIEEZ 5 2 THIENH D
B, T MENBRAREBRREDRBRER & TN\ ROEREEEFMICBLEEZEZ D
BnhH s,

Note 2:LTC3576E/LTC3576E-1(£0°C~85°C DREFEF TIEREARICHEE I 2 Z EAMRRES
NTWN3,-40°C~85°COENMEREHE T ORI RE BT L OHEENR 70
TZ-aAyhO—-)LEDEETHEREIN TV,

Note 3:LTC3576E/LTC3576E-1(C (Z AR E DB EFREDE 7/ R ZRET B/ DB
BEREBRELED > TWSBRERERENT T « TR E SEAIREIR125C
EHBZ B HRESNICRREFESIHEEZBX CEBENIHRRT B L. T/ RDER
HZBRSBNHB S,

Note 4: BEt AN BRIEHEER. lvpuso. RETRKOSNZBEBROMTH %0
VeLproa/ReLProg ® (heLprog +1)

Note 5: Z D7 /\+ A DERGIPRIEHE (S ERE F B RIG 7 4 — )L MREH S TN
A RAERETDHDEDTH D HMESNRAL VERERZBI LEMEL RIS
28 TINA ZADLHLE I IEHENE L ZBNDH %,

Note 6: XA B R A v F v DHEEERIIVpusEVICT— R ANV TSN 77U T —
> 3 > Tld (VusNout) * 1B FVouTic RIRE . BEHHEER & VouTE > ICiith
RABERERRESNICEBROMTH S,

Note 7:hc/1old RENTWBPROGENZ > TAES NIcB&AREERICH I 2EE
ELTERDEND,

Note 8:VouTlZUVLOIREE Tld 7R\,

Note9: L ¥ aL—9DRU—TRETHZLS5BLFaL— 3V ElBA DB Tk
ITIRVinIE RIRE NIBE D BIRBRIFE T NGB,

Note 10: /X)L R X ¥ v 7 & & U'Burst ModeBNEICTE (T BRI N5,
Note 11: 1 > %' 7 5 DEFUEHHFIL— FRouTiC i1 %0
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LTC35/6/LTC35/6-1
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