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LTC3331

o (IR EENMFIESEREHEE DRIBEZ BRI Do ZNLUIME Ta = 25°C DfiE (Note 2)
SESEHERVRD, Vi = 5V, BAT_IN = BAT_OUT = BB_IN = 3.6V, SHIP = OV, SCAP = 0V,

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Buck Input Voltage Range ® 19 V
VBB_IN Buck-Boost Input Voltage Range (Note 7) ® 1.8 5.5 V
lvin Vin Quiescent Current
Vin Input in UVLO Vin=2.5Y, Vpg_n =0V 450 700 nA
Vin Input in UVLO Vin =16V, Vgg_n =0V 800 1400 nA
Buck Enabled, Sleeping Vin =4V, Veg_n =0V 1300 2000 nA
Buck Enabled, Sleeping Vin =18V, Vgg_in = 0V 1800 2700 nA
Buck Enabled, Not Sleeping Vin =5V, Vg v =0V, Isw = 0A (Note 4) 150 225 HA
IBB_IN BB_IN Quiescent Current (Note 6)
BB_IN Input with V}y Active Ve _in=3.6V, Viy=5V 200 300 nA
Buck-Boost Enabled, Sleeping Vg In=3.6Y, Vin =0V 950 1500 nA
Buck-Boost Enabled, Not Sleeping | Veg_n = 3.6V, Vin = 0V, Iswa = Isws = 0A (Note 4) 200 300 WA
lvout Vout Leakage Current 5V Output Selected, Sleeping 100 150 nA
V”.“ Undervoltqge Lockout Thresholds | 3V Level Selected ® 2.91 3.00 3.09 V
(Rising or Falling) 4V Level Selected o 388 400 412 v
5V Level Selected ® 4.85 5.00 515 V
6V Level Selected ® | 58 6.00 6.18 V
7V Level Selected ® | 679 7.00 7.21 V
8V Level Selected ® | 776 8.00 8.24 V
9V Level Selected ® 8.73 9.00 9.27 v
10V Level Selected ® | 970 10.0 10.30 V
11V Level Selected ® | 1067 11.0 11.33 V
12V Level Selected ® | 1164 12.0 12.36 V
13V Level Selected ® | 1261 13.0 13.39 V
14V Level Selected ® | 1358 14.0 14.42 V
15V Level Selected ® | 1455 15.0 15.45 V
16V Level Selected ® | 1552 16.0 16.48 V
17V Level Selected ® | 1649 17.0 17.51 v
18V Level Selected ® | 17.46 18.0 18.54 V
VsHUNT Vi Shunt Regulator Voltage lyin = TmA ® 19.0 20.0 21.0 v
[SHUNT Maximum Protective Shunt Current 25 mA
Internal Bridge Rectifier Loss IBRIDGE = T0pA 700 800 900 mV
(IVact = Vacz| - Vin) IBRIDGE = 50MA 1350 1550 1750 mV
Internal Bridge Rectifier Reverse VREVERSE = 18V 20 nA
Leakage Current
Internal Bridge Rectifier Reverse IREVERSE = 1A VSHUNT 30 vV

Breakdown Voltage
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ERHRHE

o IR EEFIZSEIEEHEEDRIBMEZERT Do TNLISHE Ta = 25°C DfE (Note 2),
FESCHRWBRD, Vin = 5V, BAT_IN = BAT_OUT = BB_IN = 3.6V SHIP = OV, SCAP =0V,

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vout Regulated Buck/Buck-Boost Qutput 1.8V Output Selected
Voltage Sleep Threshold ® 1.806 1.872 V
Wake-Up Threshold ® | 1728 1.794 V
2.5V Qutput Selected
Sleep Threshold ® 2.508 2.575 Vv
Wake-Up Threshold ® | 2425 2.492 Vv
2.8V Output Selected
Sleep Threshold ® 2.809 2.884 V
Wake-Up Threshold ® | 2716 2.791 V
3.0V Output Selected
Sleep Threshold ° 3.010 3.090 Vv
Wake-Up Threshold ® | 2910 2.990 Vv
3.3V Output Selected
Sleep Threshold ® 3.311 3.400 V
Wake-Up Threshold ® | 3200 3.289 Vv
3.6V Output Selected
Sleep Threshold ® 3.612 3.708 Vv
Wake-Up Threshold ® | 3492 3.588 V
4.5V Qutput Selected
Sleep Threshold ® 4515 4,635 V
Wake-Up Threshold ® | 4365 4.485 Vv
5.0V Qutput Selected
Sleep Threshold o 5.017 5.150 Vv
Wake-Up Threshold ® | 4850 4,983 V
PGVOUT Falling Threshold As a Percentage of Voyr Target (Note 5) ® 88 92 96 %
IPEAK BB Buck-Boost Peak Switch Current 250mA Target Selected 200 250 350 mA
150mA Target Selected 120 150 210 mA
100mA Target Selected 80 100 140 mA
50mA Target Selected 40 50 70 mA
25mA Target Selected 20 25 35 mA
15mA Target Selected 12 15 21 mA
10mA Target Selected 8 10 14 mA
5mA Target Selected 4 5 7 mA
Available Buck-Boost Current Ipeak_BB = 250mA 50 mA
Buck-Boost PMOS Input and Output IPK[2:0] = 111 0.8 Q
Switch On-Resistance IPK[2:0] =110 1.0 Q
IPK[2:0] = 101 14 Q
IPK[2:0] = 100 2.4 Q
IPK[2:0] = 011 45 Q
IPK[2:0] =010 73 Q
IPK[2:0] = 001 10.7 Q
IPK[2:0] = 000 20.5 Q
Buck-Boost NMOS Input and Output IPK2 =1 0.6 Q
Switch On-Resistance IPK2=0 3.9 Q
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B
o (IR EENMFIESERREFE DRIBEZ BRI Do ZNLUIE Ta = 25°C DIE (Note 2) o
FESEEDERWVED, Viy =5V, BAT_IN = BAT_OUT = BB_IN = 3.6V. SHIP = OV, SCAP =0V,
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
PMOS Switch Leakage Buck/Buck-Boost Regulators -20 20 nA
NMOS Switch Leakage Buck/Buck-Boost Regulators -20 20 nA
Maximum Buck Duty Cycle Buck/Buck-Boost Regulators ® 100 %
Ipeak Buck | Buck Peak Switch Current 200 250 500 mA
Available Buck Output Current 100 mA
Buck PMOS Switch On-Resistance 1.4 Q
Buck NMOS Switch On-Resistance 1.2 Q
Maximum Battery Shunt Current 10 mA
[BAT IN Battery Disconnect Leakage Current Battery Disconnected -10 0 10 nA
SHIP Mode Engaged -10 0 10 nA
VFLOAT Shunt Charger Float Voltage FLOAT[1:0] = 00, Igg v = 1mA 3.415 3.45 3.485 V
(BAT_OUT Voltage) FLOAT[1:0] =01, Igs_in = TmA 3.960 4.0 4.040 V
FLOAT[1:0] =10, Igg_n = TmA 4.059 4.1 4141 V
FLOAT[1:0] = 11, Ig_in = TmA 4.158 4.2 4.242 V
FLOAT[1:0] = 00, Igs_in = TmA ® | 3381 3.45 3.519 V
FLOAT[1:0] =01, Igs_in = TmA ® | 3920 4.0 4,080 V
FLOAT[1:0] =10, Igg_n = TmA ® | 4018 4.1 4.182 V
FLOAT[1:0] = 11, Ig_in = TmA ® | 4116 4.2 4.284 V
VieD Low Battery Disconnect Threshold, LBSEL = 0, FLOAT[1:0] = 00, IgaT v =-1mA (] 1.98 2.04 2.10 v
BAT_IN Voltage (Falling) LBSEL = 1, FLOAT[1:0] = 00, Igat_n=-1mA ® | 243 2.51 2.59 V
LBSEL = 0, FLOAT[1:0] = 01, 10, 11, IgaT_In=-1mA ® | 262 2.70 2.78 V
LBSEL =1, FLOAT[1:0] = 01, 10, 11, IgaT N =—1mA e | 310 3.20 3.30 v
Vigc AT In | Low Battery Connect Threshold, LBSEL = 0, FLOAT[1:0] = 00, Igat_in=-1mA 2.26 2.35 2.44 v
BAT_IN Voltage (Rising) LBSEL = 1, FLOAT[1:0] = 00, IgaT v =—-1mA 2.74 2.85 2.96 V
LBSEL = 0, FLOAT[1:0] = 01, 10, 11, IgaT_n=—1mA 2.91 3.03 3.15 V
LBSEL =1, FLOAT[1:0] = 01, 10, 11, IgaT In=-1mA 3.39 3.53 3.67 V
ViBC BAT_ Low Battery Connect Threshold, LBSEL =0, FLOAT[1:0] = 3.02 v
ouT BAT_OUT Voltage (Rising) LBSEL =1, FLOAT[1:0] = 3.52 V
LBSEL = 0, FLOAT[1:0] = 01 10, 11 3.70 V
LBSEL = 1, FLOAT[1:0] = 01, 10, 11 4.20 V
Battery Disconnect PMOS BAT_IN = 3.3V, Igat_ v =10mA 5 Q
On-Resistance
Charge Pin Current Current Out of CHARGE Pin ® 1 mA
2 mA
CHARGE Pin Voltage PMOS 2mA Qut of CHARGE Pin 60 Q
On-Resistance
Vscap Supercapacitor Balancer Input Range L 2.5 5.5 \
Iscap Supercapacitor Balancer Quiescent SCAP = 5.0V 150 225 nA
Current
Supercapacitor Balancer Source SCAP =5.0V, BAL = 2.4V 10 mA
Current
Supercapacitor Balancer Sink Current | SCAP = 5.0V, BAL = 2.6V 10 mA
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EXEVRFE

o (IR EENMFIESEREHEE DRIBEZ BRI Do ZNLUIME Ta = 25°C DfiE (Note 2)
SESEHERVRD, Vi = 5V, BAT_IN = BAT_OUT = BB_IN = 3.6V, SHIP = OV, SCAP = 0V,

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

VBAL Supercapacitor Balance Point Percentage of SCAP Voltage ® 49 50 51 %

ViH Digital Input High Voltage Pins:0UT[2:0], SHIP, FLOAT[1:0], LBSEL, IPK[2:0], ® 1.2 V
Uv[3:0]

ViL Digital Input Low Voltage Pins:0UT[2:0], SHIP, FLOAT[1:0], LBSEL, IPK[2:0], ® 0.4 V
UV[3:0]

IiH Digital Input High Current Pins:0UT[2:0], SHIP, FLOAT[1:0], LBSEL, IPK[2:0], 0 10 nA
UV[3:0]

I Digital Input Low Current Pins:0UT[2:0], SHIP, FLOAT[1:0], LBSEL, IPK[2:0], 0 10 nA
UV[3:0]

VoH PGVOUT, Output High Voltage BB_IN =5V, 1pA Out of Pin ® 4.0 V

EH_ON Output High Voltage Vin =6V, 1pA Out of Pin ® 3.8 v

VoL PGVOUT, EH_ON Output Low Voltage | BB_IN =5V, 1pA into Pin ® 04 v

Note 1: ¥ R AERICTEH SNMBEERBZ 2 AN RGT/INA RICEER AR EBEEZS
AZBAREMEDSH B, REAICOTc> TN R AEIRRKMHICIR T & T/\ 1 RDEREIEEFMIC
BHEE5Z2BNDH D,

Note 2: LTC3331 [E Ty TAICIFIFZFELWW ULREREHETTANEN S, LTC3331EIE0°C~
85°C DEFE THARITHEAE T 2 EAMRIES TS, LTC33311 1 -40°C ~125°C DENEIZS
ERERETRIESNTWS, ZhSOtRE I RABAEEE G EiRL1T7IN /Cy
TV DERRA Y E—F VAR LM OBEER & BE LA E DBERMIC K > TRE
3T EITER

Note 3: Ty &, AFRE AR KO BHIBLRPDHOSRAICH > TEHESI NS,
Ty=Ta+(Pp*6un)

Note 4: EN{ERDEBIRERIZ. A v FU I AIRETHIGENZ T — MBI Ic L > TEMI %,
Note 5:PGVOUT D LR KL ELVMEIZRY—TUEWMBEF LW, Vour DRIBEZSER,

Note 6: EDF7UT—2 3> THBAT_OUT (FBB_IN ICEER LA TNIZRSBVDT, Ins
DEEIEBTRICIE, BAT_OUT EY ORERIEFR D EIRIC L2 EBRNEEND,

Note 7: FRES/c7A—NBE, BS5WC, BBE/NY T DYIKIE S UEERDIHDER
SNIcLEWMBICE D RBEEIVN\—YOBIEBEFS SICHWEREICHIRE N5,
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