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BRI
oI ENMEREHFEDRBMEZERT D, ZNLUIEITy = 25°CTDIEEEH AR VEE D Vpys = 5V. BAT = 3.8V, DV¢c = 3.3V, Rprog = 1.02k.
ReLprrog = 3.01ko

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
Input Power Supply

VBus Input Supply Voltage ® | 435 55 \

lBUS(LIM) Total Input Current 100mA Mode o 88 93 100 mA

500mA Mode ® | 460 485 500 mA

620mA Mode 580 620 650 mA

790mA Mode 725 790 850 mA

1A Mode 920 965 1000 mA

1.2A Mode 1150 1220 1295 mA

Low Power Suspend Mode ® | 030 0.37 0.5 mA

High Power Suspend Mode ° 1.6 2.05 25 mA

lvgusq (Note 4) | Input Quiescent Current 100mA Mode 6 mA

500mA, 620mA, 790mA, 1A, 1.2A Modes 15 mA

Low Power Suspend Mode 0.039 mA

High Power Suspend Mode 0.037 mA

4099fd




LTCA4099

BT
oI ENMERESHF DR BMEZERT 5, FNLUIITy = 25°CTDIEEL A VERD . Vgys = 5V, BAT = 3.8V, DV¢c = 3.3V, Rprog = 1.02k.
RecLprog = 3.01ko

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
hcLPROG Ratio of Measured Vgyg Current to 100mA Mode 220 mA/mA
(Note 4) CLPROG Program Current 500mA Mode 1200 mA/mA
620mA Mode 1540 mA/mA
790mA Mode 1980 mA/mA
1A Mode 2420 mA/mA
1.2A Mode 3080 mA/mA
Low Power Suspend Mode 10.9 mA/mA
High Power Suspend Mode 65 mA/mA
lvout Vout Current Available Before Discharging | 100mA Mode, BAT = 3.3V 135 mA
Battery 500mA Mode, BAT = 3.3V 672 mA
620mA Mode, BAT = 3.3V 840 mA
790mA Mode, BAT = 3.3V 1080 mA
1A Mode, BAT = 3.3V 1251 mA
1.2A Mode, BAT = 3.3V 1550 mA
Low Power Suspend Mode 0.23 0.30 0.41 mA
High Power Suspend Mode 1.6 2.16 2.46 mA
VeLrrog CLPROG Servo Voltage in Current Limit | Switching Modes 1.18 v
Suspend Modes 102 mV
Vuvio Vgys Undervoltage Lockout Rising Threshold 4.30 4.35 V
Falling Threshold 3.90 4.00 V
VbuvLo Vgys to BAT Differential Undervoltage Vgus-gar Rising Threshold 200 mV
Lockout Vus-gar Falling Threshold 50 mV
Vour Vour Voltage Switching Modes, BAT = 4.2V, 4.3 45 4.7 vV
lyout = O0mA, Battery Charger Off
Switching Modes, BAT < 3.0V, 3.5 3.6 3.75 V
lyout = OmA, Battery Charger Off
USB Suspend Modes, lygyt = 250pA 45 4.6 47 V
fosc Switching Frequency 1.96 2.25 2.65 MHz
Remos PMOS On-Resistance 0.18 Q
Rnmos NMOS On-Resistance 0.30 Q
lpEAK Peak Inductor Current Clamp 500mA to 1.2A Input Limit Modes 3 A
Rsusp Suspend LDO Output Resistance 16 Q
Battery Charger
VELoaT BAT Regulated Output Voltage 4.200V Setting Selected by 12C 4179 4.200 4.221 V
® | 4165 4.200 4.235 V
4,100V Default Setting 4.079 4.100 4121 v
® | 4.065 4.100 4135 V
ICHG_RANGE Constant-Current Mode Charge Current lLim2s1/0 = 101, Selectable by 12C 500-1200 mA
Range
IcHG500mA Zero-Scale Battery Charge Current [Lim2/1/0 = 101, IgHaRGE2/1/0 = 000 475 500 525 mA
IcHG1200mA Full-Scale Battery Charge Current [Lim2s1/0 = 101, lgarge2/1/0 = 111 1100 1200 1300 mA
IcHG_STEP Charge Current I2C Step Size [Lim2s1/0 = 101 100 mA
lgaTa Battery Drain Current VBus > VyyLo, Battery Charger Off, 3.7 5 pA
lvout = OpA
Vgys = 0V, lypyt = OpA 23 35 WA
(Ideal Diode Mode)
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B
oI 2 EMEREHE DRBEZRRT Do ZNLIIETA = 25°CTODE, SFEFEEH VAR LIBRD  Vgys = 5V, BAT = 3.8V, DV¢c = 3.3V, Rprog = 1.02k,
RcLprrog = 3.01ko

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VPROG, TRKL PROG Pin Servo Voltage in Trickle Charge | BAT < Virpki 0.100 \
hproG Ratio of Iga7 to PROG Pin Current 1030 mA/mA
VirRKL Trickle Charge Threshold Voltage BAT Rising 2.7 2.85 3 \
AVrRkL Trickle Charge Hysteresis Voltage 130 mV
VRECHRG Recharge Battery Threshold Voltage Threshold Voltage Relative to Ve gar -75 -100 -125 mV
trerm_Range | Safety Timer Termination Period Range Selectable by I2C, Timer Starts When 1-8 Hour
BAT =V oar
tBADBAT Bad Battery Termination Time BAT < VyrkL 0.4 0.5 0.6 Hour
Vo Full Capacity Charge Indication PROG COVERX1/0 =00 90 100 110 mv
Voltage (Note 5) COVERX1/0 = 01 40 50 60 mv
COVERX1/0=10 190 200 210 mvV
COVERX1/0 = 11 490 500 510 mV
Ron_cHe Battery Charger Power FET Igar = 200mA 0.18 Q
On-Resistance (Between Voyt and BAT)
Tum Junction Temperature in Constant Selectable by I2C 85,105 °C
Temperature Mode
Bat-Track External Switching Regulator Control
VWALL Absolute WALL Input Threshold Rising Threshold 415 43 4.45 V
Falling Threshold 3.2 v
AVpwaLL Differential WALL Input Threshold WALL-BAT Rising Threshold 90 mV
WALL-BAT Falling Threshold 0 37 50 mV
Vour Regulation Target Under V¢ Control 35 BAT + 0.3 \
lwaLLa WALL Quiescent Current 130 pA
RACPR ACPR Pull-Down Strength 150 Q
VHacer ACPR High Voltage IxcPR = OMA Vout v
VLacPr ACPR Low Voltage IacPR = OmA 0 Vv
Overvoltage Protection
VovcuTorr Overvoltage Protection Threshold Rising Threshold, Roysens = 6.2k 6.10 6.35 6.70 \
VoveaTe OVGATE Output Voltage Input Below VoyguTors 1.88 ¢ Voysens 12 V
Input Above VoycuTorr 0 v
VoveateLoap | OVGATE Voltage with 1pA Load 5V Through 6.2k into OVSENS 8 8.6 \
lovsensa OVSENS Quiescent Current Vovsens = 5V 40 HA
tRiSE OVGATE Time to Reach Regulation Covgate = 1nF 2.5 ms
Overtemperature Battery Conditioner
IDISCHARGE Overtemperature Battery Discharge Only When Enabled via 12C Control, 180 mA
Current BAT = 4.2V
VaLLow Maximum Allowed Overtemperature Only When Enabled via 12C Control 3.85 \
Battery Voltage
4099fd
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oI ENMFRESEEDMIBEZ BRI Do TNLUINITA = 25'CTDIE EFHEVIBRD . Vpys = 5V, BAT = 3.8V, DVcc = 3.3V, Rprog = 1.02k.

RcLprog = 3.01ko

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
NTC
Vr00_coLb Cold Temperature Fault Threshold Voltage | Rising Threshold 72.3 73.8 75.3 |%NTCBIAS
Hysteresis 3.6 %NTGBIAS
VT00_WARM Hot Temperature Fault Threshold Voltage | Falling Threshold 31.3 32.6 33.9 [%NTCBIAS
Hysteresis 3.3 %NTCBIAS

VoVERTEMP Critically High Temperature Fault Falling Threshold 21.9 22.8 23.7 | %NTCBIAS

Threshold Voltage Hysteresis 50 mV
INTC NTC Leakage Current NTC = NTCBIAS -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 Current Limit 2 A
12C Port
DVee 12C Logic Reference 16 55 Vv
Ipvcea DV Current SCL/SDA = 0kHz 0.2 HA
Vovee_uvo | DVeg UVLO 1 v
ADDRESS 12C Address R

0001001 [:]
w
ViRa IRQ Pin Output Low Voltage iR = 5MA 65 100 mv
IRa IRQ Pin Leakage Current Virg =5V 0 1 HA
Viy, SDA, SCL | Input High Threshold 0.7 V
DVge
V)., SDA, SCL | Input Low Threshold 03 v
DVee

I, SDA, SCL | Input Leakage High SDA, SCL = DV -1 1 HA
i, SDA, SCL | Input Leakage Low SDA, SCL =0V -1 1 HA
Voo Digital Output Low (SDA) Ispa = 3mA 0.4 V
fsoL Clock Operating Frequency 400 kHz
tBUF Bus Free Time Between Stop and Start 1.3 us

Condition
tHD_SDA Hold Time After (Repeated) Start 0.6 Hs

Condition
tsu_spA Repeated Start Condition Set-Up Time 0.6 us
tsy_sto Stop Condition Time 0.6 ys
tHD_paT(OUT) Data Hold Time 0 900 ns
tHD_DAT(IN) Input Data Hold Time 0 ns
tsu_par Data Set-Up Time 100 ns
tLow Clock Low Period 1.3 Hs
tHIGH Clock High Period 0.6 Hs
tsp Spike Suppression Time 50 ns
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EZERMEBESEFYE 528 HV\BRD . Ta = 25°C. Vpus = 5V BAT = 3.8V, Rerog = 1.02k. ReLpRog = 3.01ko
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MOIERDRDENDT 7V —2 2 TIE LTC4099D T
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v

CLEAR EVENT TIMER

/ INDICATE CHARGING /

YES

INHIBIT CHARGING

NTC OUT-OF-RANGE

BAT < 2.85V
BATTERY STATE

BAT > Vi paT— € l

A4

v

PAUSE EVENT TIMER

/ INDICATE NTC FAULT /

¥

BAT FALLING
THROUGH VRECHRG

YES

BAT > 2.85V

v 2.85V < BAT < VFLpaT— € v |
CHARGE WITH CHARGE WITH CHARGE WITH
103V/ReRog CONSTANT-CURRENT FIXED VOLTAGE
RUN EVENT TIMER PAUSE EVENT TIMER RUN EVENT TIMER
NO SAFETY TIMER
EXPIRED
JES
INHIBIT CHARGING l STOP CHARGING
] ]
! BAT RISING YES {
THROUGH VRecHRG
/ INDICATE BATTERY FAULT / 'ND'nggﬁé\gG'NG / / INDICATE C/x REACHED /

‘ |

BAT < VRECHRG
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T F Y — 2 v IZHBINICE IR Z ST L) IRAEDID
DT HEDT TV — a it LTT—A N —ADSE
HECIF B EEDOSRMI > TRBEERZHETHI LT
EEXP

AT =% CHAT3kI I =< LF¥alL—Tayv
DXy FEA Y MEPCE—F2HHLTF 7 4V PR EED
105°C585°CE Tl T2 LN TEE T,

BEERE

LTC4099(%, NF * % )LMOSFET & 6.2k T D241 D A+ 1T
2 27217 T VRBUs PWALL N K722 B L5 > T
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Ny T Fr—YryDEMREMITRIDEEDICTa—F
INFT ATV -Fr—YrDERKEMEIZ. PROGEY D
8ODY —REHEDILDIDZIBINT I LICL>THEEL
FI,.RERBEMIIRATROEND LR DL KL
S,

Yeros . 1030
Rprog

Ny TV F 2= X DEFDT 7 4 )V MRIEEDFEEIZ000
TURLE500mVOY —REERESNET,

COVERXIEY FECOVERXOE Y MIFR4DEBDIZTa—
FINFET,C/ROBEMEICED  LTC4099DC/x a7 —%
P 7IVFEED@HNAE T SPROGE Y DL )L 23l fHl X
NFET, 72E 21X, 100m VDR EMEZIEIR L 72556 LTC4099
IZPROGE Y DEHED100mVE FE-> T3S I EZ2EAIL

1. LTC4099D A AT —% < IXA ~

9, 50mVOREMEDY . LTC4099/FPROGE v DEH
M50mVE FHoTRE I EZWHIL 9, C/xDRENEIX,
PROGE Y DR ERMNTRNTEZ LT 5 Z LI K> T
SNFET,C/xDT 74NV FEREEIZ00T, 100mV DR DM T
HNET,

P77 RFLRAOX01ICHE2FEHD A I 32Dy T
JeFr =Yy L2y A{<-EY FTIMER2~TIMERO,
DISABLE CHARGERE Y F,ENABLE BATTERY
CONDITIONERE Y b, VELoaT = 4 2VOHIHIE Y F . TreG =
85°COIHIE Y M2 HIHIL 9,

£y FTIMER2~TIMEROIZ Ny TV « F ¥ =P v DL LS
A2 DR Z G L 9, L2514 <1E, LTC4099254.100V
F7:134.200V0 70— MNEIEICETAERHLET, ASJE
NP INTO B KRB L RIS T TEHETY

3. IcHaree2~IcHARGEOD 7" —R

SUB ADDRESS 0 | SUB ADDRESS1 | SUB ADDRESS 2 BATTERY CHARGER CURRENT LIMIT SETTINGS
COMMAND COMMAND 1RO MASK CHARGE CURRENT
REGISTER 0 REGISTER 1 REGISTER Icuarge2 | lcwarcer | lcwargeo |  Vprog Rprog = 1.02k
Bit 7 m TIMER2 USBGOOD 0 0 0 500mV” 500mA
Bt 6 ™ TIMERT WALLGOOD 8 ? ; ?ggm ?ggm
Bit 5 Lo TIMERO BADCELL 0 ] 3 200mY S00mA
Bit 4 |CHARGE? DISABLE_CHARGER | THERMAL_ REG 1 0 0 900mV 900mA
Bit 3 |CHARGET ENABLE_BATTERY_| THERMISTOR_ 1 0 1 1000mV 1000mA
CONDITIONER STATUS 1 1 0 1100mV 1100mA
Bit 2 |cHARGED VrLoar = 4.2V CHARGER_STATUS 1 1 1 1200mV 1200mA
Bit 1 COVERX1 Theg = 85°C Not Used P 7 A RESE
Bit 0 COVERX0 Not Used Not Used
F4. CxDFI—R
2. i~ ILme®7 I— K C/x INDICATION SETTINGS
USB INPUT CURRENT LIMIT SETTINGS T o ARGE
ILim2 ILim ILimo luss COVERX1 | COVERXO | Vprog Rerog = 1.02K
0 0 0 100mA* 0 0 100mV* 100mA*
0 0 1 500mA 0 1 50mV 50mA
0 1 0 620mA 1 0 200mV 200mA
0 1 1 790mA 1 1 500mV 500mA
1 0 0 1000mA ST NEEE
1 0 1 1200mA
1 1 0 Suspend Low (500pA)
1 1 1 Suspend High (2.5mA)

*FTIAINREE
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TIMER2 TIMER1 TIMERO TIMEOUT
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READ BYTE STATUS REGISTER
Bit 7 (MSB) USBGOOD
Bit 6 WALLGOOD
Bit 5 BADCELL
Bit 4 THERMAL REG
Bit 3 NTC1 See Table 7
Bit 2 NTCO
Bit 1 CHRGR1 See Table 8
Bit 0 (LSB) CHRGRO
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THERMISTOR STATUS BIT DECODE
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0 0 NO NTC FAULT
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1 1 BATTERY OVERTEMPERATURE

£%8. CHRGR1.CHRGRODF—K

BATTERY CHARGER STATUS BIT DECODE

CHRGR1 | CHRGRO CHARGER STATUS
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1 0 CONSTANT V, Igar > C/x
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INDUCTOR | L | Ipc | DCR | SIZEIN mm
TYPE H) | (A) | (@) | (LxWxH) | MANUFACTURER

LPS4018 33| 22| 0.08 |3.9x3.9x1.7|Coilcraft

www.coilcraft.com
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