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2A Single Input I°C, Standalone Switch-Mode Li-lon Battery Charger with Power-Path
Management
Check for Samples: bq24250, bq24251, bq24253
FEATURES
« High-efficiency Switch-mode Charger with e« Complete System Level Protection
Separate Power Path — Input UVLO, Input Over-voltage Protection
e Start up System from Deeply Discharged or (OVP), Battery OVP, Sleep Mode, VIN_DPM
Missing Battery — Input Current Limit
+ USB Charging Compliant — Charge Current Limit
— Selectable Input Current Limit of 100 mA, — Thermal Regulation

500 mA, 900 mA, 1.5 A, and 2 A — Thermal Shutdown

* BC1.2 Compatible D+, D- Detection — Voltage Based, JEITA Compatible NTC
+ In Host Mode (after I°C communication starts Monitoring Input

and before watchdog timer times out)
— Programmable Battery Charge Voltage,

VBATREG
— Programmable Charge Current (Ichg)

— Programmable Input Current Limit (I )

— Programmable Input Voltage Based
Dynamic Power Management threshold,
(VIN_DPM)

— Programmable Input Overvoltage
Protection Threshold (Voyp)

— Programmable Safety Timer
e Resistor Programmable Defaults for:
— lcpg up to 2 A with Current Monitoring

Output (ISET) APPLICATIONS
— Iymup to 2 A with Current Monitoring

Output (ILIM)
~ Vin_ppu (VDPM)
e Watchdog Timer Disable Bit
e Integrated 4.9 V, 50 mA LDO

— Safety Timer

e 20V Maximum Input Voltage Rating

e 10.5V Maximum Operating Input Voltage

* Low Rpg(eny Integrated Power FETs for up to 2
A Charging Rate

e Open Drain Status Outputs

e Synchronous Fixed-frequency PWM Controller
Operating at 3MHz for Small Inductor Support

 AnyBoot Robust Battery Detection Algorithm

e Charge Time Optimizer for improved charge
times at any given charge current

e 2.4x2.0mm 30-ball WCSP Package

* Mobile Phones and Smart Phones
 MP3 Players

» Portable Media Players

» Handheld Devices

DESCRIPTION

The bg24250, 1, 3 is a highly integrated single-cell Li-lon battery charger and system power-path management
device targeted for space-limited, portable applications with high capacity batteries. The single cell charger has a
single input that operates from either a USB port or AC wall adapter for a versatile solution.

The power path management feature allows the bg24250, 1, 3 to power the system from a high efficiency DC/DC
converter while simultaneously and independently charging the battery. The charger monitors the battery current
at all times and reduces the charge current when the system load requires current above the input current limit.
This allows for proper charge termination and enables the system to run with a defective or absent battery pack.
Additionally, this enables instant system turn-on even with a totally discharged battery or no battery. The power-
path management architecture also permits the battery to supplement the system current requirements when the
adapter cannot deliver the peak system currents. This enables the use of a smaller adapter.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

NanoFree is a trademark of Texas Instruments.

All other trademarks are the property of their respective owners.

PRODUCTION DATA information is current as of publication date. Copyright © 2012-2013, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas !

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.

DESCRIPTION (CONTINUED)

The battery is charged in four phases: trickle charge, pre-charge, constant current and constant voltage. In all
charge phases, an internal control loop monitors the IC junction temperature and reduces the charge current if
the internal temperature threshold is exceeded. Additionally, a voltage-based, JEITA compatible battery pack
thermistor monitoring input (TS) is included that monitors battery temperature for safe charging.

Typical Application

} : - _JE;F'M\D }
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Vino ) IN K T System Load i
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224 ! i
I ] VDPM 3 MHz S —
PWM
Ro
1LDO
1 STAT
BATL
scL SCL
SDA SDA TSL
GPIO1 INT
ost
GPIO2 ICE
GPIO3 EN1
GPIO4 EN2
---------------- ILIM  ISET
AVAILABLE OPTIONS
. D+/D- or Default . I2C or Stand | »
Device Default OVP EN1/EN2 INT or PG Voreo MINSYS TS Profile Alone 1“C Address
bq24250 10.5vV EN1/EN2 INT 4.2V 3.5V JEITA 12C + SA Ox6A
bg24251 10.5V D+/D- PG 4.2V 3.5V JEITA I2C + SA Ox6A
bq24253 10.5vV D+/D- PG 4.2V 3.5V JEITA SA Only N/A
and
EN1/EN2
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ORDERING INFORMATION®®)

Part Number IC Marking Package Ordering Number Quantity
DSBGA-YFF®) bq24250YFFR 3000
DSBGA-YFF®) bq24250YFFT 250
bq24250 bg24250

QFN-RGE bg24250RGER 3000
QFN-RGE bq24250RGET 250
DSBGA-YFF®) bq24251YFFR 3000
DSBGA-YFF®) bq24251YFFT 250

bq24251 bg24251 3
QFN-RGE® bq24251RGER 3000
QFN-RGE® bq24251RGET 250
DSBGA-YFF®) bq24253YFFR 3000
DSBGA-YFF®) bq24253YFFT 250

bq24253 bg24253 3
QFN-RGE® bq24253RGER 3000
QFN-RGE® bq24253RGET 250

(1) This product is RoOHS compatible, including a lead concentration that does not exceed 0.1% of total product weight, and is suitable for
use in specified lead-free soldering processes. In addition, this product uses package materials that do not contain halogens, including
bromine (Br) or antimony (Sb) above 0.1% of total product weight.

(2) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl

website at www.ti.com.
(3) Preview

ABSOLUTE MAXIMUM RATINGS®

over operating free-air temperature range (unless otherwise noted)

VALUE UNIT
MIN MAX

IN -0.3 20 \Y,

SwW -0.7 12 \Y,
Pin Voltage Range (with | BOOT -0.3 20 \%
respect to GND) LDO,STAT, INT, /CHG, /PG, EN1, EN2, EN3, /CE, D+, D-, ILIM, ISET, VDPM, | o . v

TS )

SYS, BAT -0.3 \Y
BOOT relative to SW -0.3 \Y
%;ﬁg;ﬁj;’m IN, SW, SYS, BAT 2 A
Output Sink Current STAT, /ICHG, /PG 5 mA
Operating free-air temperature range -40 85 °C
Junction temperature, T, —-40 125 °C
Storage temperature, Tgtg —65 150 °C
Input Power ‘ IN 15 w
Lead temperature (soldering, 10 s) 300 °C
ESD Rating®@ ‘ Human body model 2 kv

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under recommended operating
conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The human body model is a 100-pF capacitor discharged through a 1.5-kQ resistor into each pin.

Copyright © 2012-2013, Texas Instruments Incorporated
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RECOMMENDED OPERATING CONDITIONS

All voltages are with respect to PGND if not specified. Currents are positive into, negative out of the specified terminal.
Consult Packaging Section of the data book for thermal limitations and considerations of packages

MIN MAX UNITS
Vi IN voltage range 4.35 18M Y
IN operating voltage range 4.35 10.5
N Input current 2 A
IcHG Current in charge mode, BAT 2 A
IpiscHG Current in discharge mode, BAT 4 A
RiseT Charge current programming resistor range 75 Q
Rium Input current limit programming resistor range 105 Q
Pin Input Power 12 w
T; Operating junction temperature range 0 125 °C

(1) The inherent switching noise voltage spikes should not exceed the absolute maximum rating on either the BOOT or SW pins. Small
routing loops for the power nets in layout minimize switching noise.

THERMAL INFORMATION

1 bq24250/1/3
THERMAL METRIC® UNITS
YFF RGE
03a Junction-to-ambient thermal resistance 76.5 32.9
Bctop Junction-to-case (top) thermal resistance 0.2 32.8
038 Junction-to-board thermal resistance 44 10.6
°C/W
Wit Junction-to-top characterization parameter 1.6 0.3
Wis Junction-to-board characterization parameter 43.4 10.7
B3chot Junction-to-case (bottom) thermal resistance N/A 2.3

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

4 Submit Documentation Feedback Copyright © 2012-2013, Texas Instruments Incorporated
Product Folder Links: bg24250 bq24251 bq24253


http://www.ti.com/product/bq24250?qgpn=bq24250
http://www.ti.com/product/bq24251?qgpn=bq24251
http://www.ti.com/product/bq24253?qgpn=bq24253
http://www.ti.com
http://www.ti.com/lit/pdf/spra953
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUSBA1B&partnum=bq24250
http://www.ti.com/product/bq24250?qgpn=bq24250
http://www.ti.com/product/bq24251?qgpn=bq24251
http://www.ti.com/product/bq24253?qgpn=bq24253

13 TEXAS
INSTRU

www.ti.com

MENTS

bq24250
bq24251
bq24253

SLUSBA1B —~OCTOBER 2012—-REVISED MAY 2013

ELECTRICAL CHARACTERISTICS

Viuvio < Vin < Vove and Vi > VgartVgp, Ty = 0°C-125°C and T; = 25°C for typical values (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX ‘ UNIT
INPUT CURRENTS
Vppm < ViN < Voyp AND Vi > 13
VeattVs p PWM switching, CE Enable
Vppm < ViN < Vovp AND Vi > mA
N Supply current from IN Vaar+VsLp PWM switching, CE 5
Disable
0°C< T, < 85°C, High-Z Mode 170 225 MA
Battery discharge current in °C< T < 85° -
high impedance mode, (BAT, ?/I(N: _-I;)JV 855\?’ :B':TZ M4-§ Vi 16 22
SW, SYS) = 0V or 5V, High-Z Mode
‘BT Battery discharge current in HA
SYSOFF mode, (BAT, SW, | 0.C< Ty < 85°C, VBAT =4.2V, 1
VIN < UVLO, SYSOFF Mode
SYS)
POWER-PATH MANAGEMENT
MINSYS stage (no DPM or DPPM) -1% 3.52 1%
: VMiNsYs
— 0, 0,
MINSYS stage (DPM or DPPM active) 1.50% —200mV 1.50%
V System Regulation Voltage \
SYSREG y g g BATREG stage Veat
+ ICHG Ron
VeaTREG  VBATREG  VBATREG
SYSREG stage +2.1% +3.1% +4.1%
Enter supplement mode _ VBat —
Vspim voltage threshold Vear = 3.6V 40mvV v
Exit supplement mode current _
IspLy threshold Vear = 3.6V 20 mA
Deglitch Time, OUT Short _
tbeL(scy) Circuit during Discharge or m\e/asured from (Veat - Vsys) = 300 740 us
Supplement Mode
Recovery Time, OUT Short
trec(sc1) Circuit during Discharge or 64 ms
Supplement Mode
BATTERY CHARGER
Measured from BAT to SYS, Vgat = 20 30
R Internal battery charger 4.2V (WCSP) ma
ON(BAT-SYS) | MOSFET on-resistance Measured from BAT to SYS, Vgar = 30 40
4.2V (QFN)
2 Operating in voltage regulation,
1“C host mode Programmable Range 35 4.44 Y
VBATREG SA mode or I2C default mode 4.2
. T;=25°C -0.5% 0.5%
Voltage Regulation Accuracy
T;=0°Cto 125°C -0.75 0.75
IcHG Fast Charge Current Range Viowv < VeaT < VBAT(REG) 500 2000 mA
Fast Charge Current Accuracy I2C mode —7% 7%
IcHG-Low Low Charge Current Setting Set via I°C 297 330 363 mA
K
Programmable Fast Charge || _ _ISET
KiseT Current Factor CHG R 2325 250 267.5 AQ
ISET
Maximum ISET pin voltage (in
Viser regulation) 042 v
Short circuit resistance
RiseT-sHORT threshold 45 55 75 Q
Pre-charge to fast charge Rising 29 3 31 v
Viowv threshold
Hysteresis for V| owv Battery voltage falling 100 mV
Copyright © 2012-2013, Texas Instruments Incorporated Submit Documentation Feedback 5
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ELECTRICAL CHARACTERISTICS (continued)
Viuvio < Vin < Vove and Vi > VgartVgp, Ty = 0°C-125°C and T; = 25°C for typical values (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
| Pr-charge current (VgaTtuvLo < | Ipre-chg is a precentile of the external 8 10 12 %
PRECHG Vgat < Viowy) fast charge settings. °
Deglitch time for pre-charge to
tbeLLowy) fast charge transition 32 ms
Battery Under voltage lockout -
VBAT UVLO teestiold 9 Vpar fising 2.37 25 2.63 v
Battery UVLO hysteresis 200 mvV
Trickle charge to pre-charge
VBATSHRT threshold 19 2 21 v
Hysteresis for VBATSHRT Battery voltage falling 100 mVv
Trickle charge mode charge
| 25 35 50 mA
BATSHRT current (Veat < VBaTSHRT)
Deglitch time for trickle charge
IDGLBATSHRT) | 1o pre-charge transition 256 us
Termination Current Threshold | Termination current on SA only 10 %ICHG
I . .
TERM Termination Current Threshold _10 10 %
Tolerance
t Deglitch time for charge Both rising and falling, 2-mV over- 64 ms
DGL(TERM) termination drive, trisg, teau = 100 ns
VRcH Recharge threshold voltage Below VgaTrEG 70 115 160 mV
tDGL(RCH) Deglltch time VeaT falllng below VReHs traLL = 100 ns 32 ms
BATTERY DETECTION
Battery Detection High
VBATREG_HI Regulrgtion Voltage 9 Same as VeaTrREG VBATREG \%
Battery Detection Low VBATREG
VBATREG_LO Regulation Voltage 360 mV offset from Vearrec —480mV v
VBATDET Hi Battery detection comparator | Vgatreg = VBATREG_HI \_/%SBF;E\‘; \Y
. V
VBATDET LO Battery detection comparator VBATREG = VBATREG_LO +5§6F\;E\G/ \Y%
IbETECT Battery Detection Current Sink | Always on during battery detection 7.5 mA
toeTECT Battery detection time For both VBATREGiHI and VBATREGiLO 32 ms
Tsafe Safety Timer Accuracy -10 +10 %
6 Submit Documentation Feedback Copyright © 2012-2013, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS (continued)
Viuvio < Vin < Vove and Vi > VgartVgp, Ty = 0°C-125°C and T; = 25°C for typical values (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX ‘ UNIT
INPUT PROTECTION
IINiLIMIT =100 mA 90 95 100 mA
IINiLIMIT =150 mA 135 142.5 150
IINiLIMIT =500 mA 450 475 500
IINiLIMIT =900 mA 810 860 910
hin Input current limiting I Lt = 1500 mA 1400 1475 1550
IINiLIMIT =2000 mA 1850 1950 2050
e K
I|N_L|M|T = External LIM — R
ILIM
Maximum input current limit
ILim programmable range for IN 500 2000 mA
input
Maximum input current factor _
K|L|M for IN input ILlM =500 mAto 2.0 A 240 270 300 AQ
Vi Mammgm ILIM pin voltage (in 0.42 v
regulation)
Short circuit resistance
RiLIM-SHORT threshold 65 83 105 Q
v threshold SA mode 4.2 10
reshold range
INDPM 9 2C mode 42 476
USB100, USB150, USB500, USB900,
Vin_ppw threshold for USB current limit selected. Also 1°C register 4.27 4.36 4.45 v
Input in SA mode
VIN_pPM default.
Vin_ppwm threshold with adaptor | Must set to external resistor settings VIN_DPM VIN_DPM
current limit and VDPM via the EN1/EN2 pins or the I°C VIN_pPM
shorted to GND register interface. 2% +2%
Vin_ppw threshold Accuracy | Both 12C and SA mode -2 2 %
VREF_DPM DPM regulation voltage External resistor setting only 1.15 1.2 1.25 \%
If VDPM is shorted to ground, V|y ppm
VoPM_SHRT VIN_DPM short threshold threshold will use internal default value 03 v
v IC active threshold voltage V) rising 3.15 3.35 35 Y
uvo IC active hysteresis V) falling from above Vyy o 175 mV
Sreep-mode entry threshold: |5 0 v/ < Vgar < Vaarres, Vin falling 0 50 100 mv
IN-VBAT
Vatp Sleep-mode exit hysteresis
P y " 2.0 V£ Vaar < Vaarres 40 100 160 mv
ViN-vBAT
t Deglitch time for IN rising Rising voltage, 2-mV over drive, trisg = 32 ms
DGL(SLP) above VIN+VSLP_EXIT 100 ns
Input supply OVP threshold - Input OVP Input OVP
Vovp voltage IN rising —-200mV Input OVP +200mV v
VOVP hysteresis IN falling from Voyp 100 mV
Deglitch time for IN Rising - _
tDGL(OVP) above VOVP IN rsing VOItage, trRiSE = 100 ns 32 ms
0,
Battery OVP threshold voltage | YBAT thréshold over Vgargeg to turn off 1025 105 1075 %
v charger during charge VBATREG
BOVP - .
0,
VBOVP hysteresis Lower limit for Vgt falling from above 1 %
VBove VBATREG
toeL(BOVP) BOVP Deglitch Battery entering/exiting BOVP 1 ms
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ELECTRICAL CHARACTERISTICS (continued)
Viuvio < Vin < Vove and Vi > VgartVgp, Ty = 0°C-125°C and T; = 25°C for typical values (unless otherwise noted)

PARAMETER | TEST CONDITIONS | MIN TYP MAX| UNIT
PWM CONVERTER
RoN®LK) Lr;t;grtl;;\rllé)(leockmg MOSFET on- ggisured from IN to PMID (WCSP & 60 100 ma
Rons) Ionr:irenseillspalgge&de MOSFET ggz‘;ured from PMID to SW (WCSP & 100 150 ma
Ron(s) :'re]ts?gt];‘rlulz(()ew side MOSFET on Z(—:C‘Qalzs’l:l;ed from SW to PGND (WCSP 110 165 ma
lebe Cycle-by-cycle current limit VSYS shorted 2.6 3.2 3.8 A
fosc Oscillator frequency 2.7 3 3.3 MHz
Dmax Maximum duty cycle 95%
Dmin Minimum duty cycle 0%
Thermal trip 150 °C
TsHTOWN Thermal hysteresis 10
Trec Thermal regulation threshold | Charge current begins to cut off 125
LDO
Vipo LDO Output Voltage Vin=5.5V, Il po=0to 50 mA 4.65 4.85 5.04 \%
ILoo Maximum LDO Output Current 50 mA
Voo LDO Dropout Voltage (Vin = |\ =50, I, po = 50 mA 200 300 mv
Vipo)
BATTERY-PACK NTC MONITOR (1)
Vhot High temperature threshold Vs falling 29.6 30 304
Vhys(HoT) Hysteresis on high threshold Vg rising 1
VwARM Warm temperature threshold | Vg falling 37.9 38.3 38.7
Vi) | emperature threshold Vrs rising L
VecooL Cool temperature threshold Vs rising 56.1 56.5 56.9
VecoLp Low temperature threshold V7s rising 59.6 60 60.4
VHys(coLb) Hysteresis on low threshold Vs falling 1
VERz Freeze temperature threshold | Vg rising 62 62.5 63
VHys(Frz) Hysteresis on freeze threshold | Vg falling 1
Vrs pis TS disable threshold 70 73
toeL(Ts) Deglitch time on TS change 32 ms
INPUTS (EN1, EN2, EN2, CE, CE1, CE2, BATREG, SCL, SDA, DBP)
\m Input high threshold 1 Y
VL Input low threshold 0.4 \%
STATUS OUTPUTS (CHG, PG, STAT, INT, BATRDY)
VoL \I;g;;v;geevel output saturation lo =5 mA, sink current 0.4 \%
Iy High-level leakage current Hi-Z and 5V applies 1 HA
TIMERS
45 min safety timer 2700
tsaFeTY 6 hr safety timer 21600 S
9 hr safety timer 32400
tWATCH-DOG Watch dog timer 50 S
8 Submit Documentation Feedback Copyright © 2012-2013, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS (continued)
Viuvio < Vin < Vove and Vi > VgartVgp, Ty = 0°C-125°C and T; = 25°C for typical values (unless otherwise noted)

PARAMETER | TEST CONDITIONS | MIN TYP MAX| UNIT
D+/D- DETECTION
Ipp src D+ current source for DCD DCD 7 13 HA
Rou bui D- pull-down resistance for DCD 14.95 24.8 KO
- DCD
D+ low comparator threshold
Vpp_Low for DCD DCD 0.85 0.9 0.95 \%
D+ source voltage for Primary ) )
Vbp_src Detection Primary Detection 0.5 0.6 0.7 \%
D+ source voltage output ) )
op_src_pp current for Primary Detection Primary Detection 200 KA
D- sink current for Primary " )
Ipm_sINK Detection Primary Detection 50 100 150 HA
VDAT REF Primary Detection threshold Primary Detection 250 325 400 mV
Vice Primary Detection threshold Primary Detection 0.85 0.9 0.95 \%
D- source voltage for .
VbM_src Secondary Detection Secondary Detection 0.5 0.6 0.7 \%
D- source voltage output
Ipm_src_pD current for Secondary Secondary Detection 200 HA
Detection
D+ sink current for Secondary .
Ipp_sink Detection Secondary Detection 50 100 150 MA
VpAT REF Secondary Detection threshold | Secondary Detection 250 325 400 mV
VATT Lo Apple/TomTom detection low | x50 omTom Detection 18 1.85 1.975 v
- threshold
Apple/TomTom detection high )
VATT HI threshold Apple/TomTom Detection 3.2 3.5 4.05 \%
. D—, switch open 4.5
C Input Capacitance - pF
D+, switch open 4.5
. D—, switch open -1
Ib kG Leakage Current into D+/D— - pA
- D+, switch open -1 1
Copyright © 2012-2013, Texas Instruments Incorporated Submit Documentation Feedback 9
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PIN DESCRIPTIONS

PIN
NAME

bg24250

bg24250

bg24251

bg24251

bg24253

bg24253

YFF

RGE

YFF

RGE

YFF

RGE

110

DESCRIPTION

A5,B5,C5

19

A5,B5,C5

19

A5,B5,C5

19

Input power supply. IN is connected to the
external DC supply (AC adapter or USB port).
Bypass IN to PGND with >2uF ceramic capacitor

PMID

D5

20

D5

20

D5

20

Connection between blocking FET and high-side
FET.

SW

A4, B4
ca

17-18

A4, B4
ca4

17-18

A4, B4,
ca

17-18

Inductor Connection. Connect to the switching
side of the external inductor.

BOOT

ES

21

ES

21

E5

21

High Side MOSFET Gate Driver Supply. Connect
a 0.033pF ceramic capacitor (voltage rating >
15V) from BOOT to SW to supply the gate drive
for the high side MOSFETS.

PGND

A3, B3,
C3,F3

15-16

A3, B3,
C3,F3

15-16

A3, B3,
C3,F3

15-16

Ground terminal. Connect to the ground plane of
the circuit.

SYS

A2, B2,
c2

13-14

A2, B2,
Cc2

13-14

A2, B2,
Cc2

13-14

System Voltage Sense and SMPS output filter
connection. Connect SYS to the system output at
the output bulk capacitors. Bypass SYS locally
with >20uF.

BAT

Al, B1,
C1

11-12

Al, B1,
C1

11-12

Al, B1,
C1

11-12

110

Battery Connection. Connect to the positive
terminal of the battery. Additionally, bypass BAT
with a >1uF capacitor.

TS

F1

F1

F1

Battery Pack NTC Monitor. Connect TS to the
center tap of a resistor divider from LDO to GND.
The NTC is connected from TS to GND. The TS
function provides 4 thresholds for JEITA or PSE
compatibility. See the NTC Monitor section for
more details on operation and selecting the
resistor values.

VDPM

E4

23

E4

23

E4

23

Input DPM Programming Input. Connect a resistor
divider between IN and GND with VDPM
connected to the center tap to program the Input
Voltage based Dynamic Power Management
threshold (Vin ppwm)- The input current is reduced
to maintain the supply voltage at V5 ppm. The
reference for the regulator is 1.23V. Short pin to
GND if external resistors are not desired—this
sets a default of 4.36V for the input DPM
threshold.

ISET

D1

10

D1

10

D1

10

Charge Current Programming Input. Connect a
resistor from ISET to GND to program the fast
charge current. The charge current is
programmable from 300mA to 2A.

ILIM

F5

22

F5

22

F5

22

Input Current Limit Programming Input. Connect a
resistor from ILIM to GND to program the input
current limit for IN. The current limit is
programmable from 0.5A to 2A. ILIM has no
effect on the USB input. If an external resistor is
not desired, short to GND for a 2A default setting.

D4

D4

D4

Charge Enable Active-Low Input. Connect CE to
a high logic level to place the battery charger in
standby mode.

EN1

D3

F2

EN2

D2

E2

Input Current Limit Configuration Inputs. Use
EN1, and EN2 to control the maximum input
current and enable USB compliance. See Table 1
for programming details.

CHG

E3

Charge Status Open Drain Output. CHG is pulled
low when a charge cycle starts and remains low
while charging. CHG is high impedance when the
charging terminates and when no supply exists.
CHG does not indicate recharge cycles.
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PIN DESCRIPTIONS (continued)

PIN | bq24250 | bq24250 | bq24251

bg24251

bg24253

bg24253

NAME

YFF RGE YFF

RGE

YFF

RGE

110

DESCRIPTION

El

Power Good Open Drain Output. PG is pulled low
when a valid supply is connected to IN. A valid
supply is between Vgat+Vg p and Voyp. If Nno
supply is connected or the supply is out of this
range, PG is high impedance.

STAT E3 7 E3

Status Output. STAT is an open-drain output that
signals charging status and fault interrupts. STAT
pulls low during charging. STAT is high
impedance when charging is complete or the
charger is disabled. When a fault occurs, a 256us
pulse is sent out as an interrupt for the host.
STAT is enabled/disabled using the EN_STAT bit
in the control register. STAT will indicate recharge
cycles. Connect STAT to a logic rail using an LED
for visual indication or through a 10kQ resistor to
communicate with the host processor.

INT El

Status Output. INT is an open-drain output that
signals charging status and fault interrupts. INT
pulls low during charging. INT is high impedance
when charging is complete or the charger is
disabled. When a fault occurs, a 256us pulse is
sent out as an interrupt for the host. INT will
indicate recharge cycles. Connect INT to a logic
rail through a 10kQ resistor to communicate with
the host processor.

SCL E2 6 E2

I°C Interface Clock. Connect SCL to the logic rail
through a 10kQ resistor.

SDA F2 5 F2

/10

I2C Interface Data. Connect SDA to the logic rail
through a 10kQ resistor.

D3

D2

BC1.2 compatible D+/D— Based Adapter
Detection. Detects DCP, SDP, and CDP. Also
complies with the unconnected dead battery
provision clause. D+ and D- are connected to the
D+ and D- outputs of the USB port at power up.
Also includes the detection of Apple™ and
TomTom™ adapters where a 500mA input
current limit is enabled. The PG pin will remain
low until the detection has completed.

LDO F4 24 F4

24

F4

24

LDO output. LDO is regulated to 4.9V and drives
up to 50mA. Bypass LDO with a 1uF ceramic
Capacitor. LDO is enabled when Vyy o < V|n
<18V.

AGND - 4 -

Analog Ground for QFN only. Connect to the
thermal pad and the ground plane of the circuit.

Copyright © 2012-2013, Texas Instruments Incorporated
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TYPICAL APPLICATION CIRCUITS
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Figure 1. bg24250 Typical Application Circuit
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Figure 2. bg24251 Typical Application Circuit
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Figure 3. bg24253 Typical Application Circuit
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TYPICAL CHARACTERISTICS

Battery Detection

LeCroy|

vBaT |

Measure P1:freq(C2) P2:duty(C2) P3--- P4 - -

status a a
5.00 Vidiv 1.00 Addiv
10.20 V offset -1.970 A ofst)

Figure 4.

Battery Removal

LeCroy|

VBAT |

2 |
VIN |

|

Vgar =38V |

: Vi =6V |

BAT Vreg =42V |

" lepg = 1A |

‘ﬂ Lm=1A |
4| r
cz |
T I

Measwre P1:freq(C2) P2:duty(C2) P3--- P4- - - PS5~ - - PE:- - -

value - -
status a A

5.00 Vidiv 5.00 Vidiv 1.00 Addiv 100 ms/div [Normal 320 mA

100 mV offset 10.20 V offset| -1.970 A ofst 250 kS 250 kSis | Edge Negative

Figure 5.
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