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bg25100B 250-mA Single Cell Li-lon Battery Chargers, 1-mA Termination,
75-nA Battery Leakage

1 Features

» Charging
— 1% Charge Voltage Accuracy
— 10% Charge Current Accuracy

— Supports Applications for Very Low Charge
Currents - 10 mA to 250 mA

— Supports Minimum 1-mA Charge Termination
Current

— Ultra Low Battery Output Leakage Current -
Maximum 75 nA

— Adjustable Termination and Precharge
Threshold

— High voltage Chemistry Support: 4.30 V
» Protection

— 30-V Input Rating; with 6.5-V Input
Overvoltage Protection

— Input Voltage Dynamic Power Management

— 125°C Thermal Regulation; 150°C Thermal
Shutdown Protection

— OUT Short-Circuit Protection and ISET Short
Detection

— Fixed 10 Hour Safety Timer
e System

— Automatic Termination and Timer Disable
Mode (TTDM) for Absent Battery Pack

— Available in Small 1.60 mm x 0.90 mm
DSBGA Package

2 Applications

e Fitness Accessories

e Smart Watches

 Bluetooth® Headsets

» Low-Power Handheld Devices

3 Description

The bg25100B device is a highly integrated Li-lon
and Li-Pol linear charger targeted at space-limited
portable applications. The high input voltage range
with input overvoltage protection supports low-cost
unregulated adapters.

The bg25100B has a single power output that
charges the battery. A system load can be placed in
parallel with the battery as long as the average
system load does not keep the battery from charging
fully during the 10 hour safety timer.

The battery is charged in three phases: conditioning,
constant current and constant voltage. In all charge
phases, an internal control loop monitors the IC
junction temperature and reduces the charge current
if an internal temperature threshold is exceeded.

The charger power stage and charge current sense
functions are fully integrated. The charger function
has high accuracy current and voltage regulation
loops and charge termination. The pre-charge current
and termination current threshold are programmed
via an external resistor on the bg25100B. The fast
charge current value is also programmable via an
external resistor.

References to other devices in the bg25100B family
are included in this document. For more information
on those devices, please see their respective
datasheets. This includes references to the CHG pin
and the JEITA temperature functionality.

Device Information®
PACKAGE BODY SIZE (NOM)
DSBGA (6) 1.60 mm x 0.90 mm

PART NUMBER
b(251008

(1) For all available packages, see the orderable addendum at
the end of the data sheet.
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5 Device Comparison Table

PART NUMBER VoRes) Vovp PreTerm /CHG TS
bg25100 420V 6.5V PreTerm TS (JEITA)
bq25101 420V 6.5V CHG TS (JEITA)

bg25100A 430V 6.5V PreTerm TS
bg25100BM 4.284V 6.5V PreTerm TS

bq25100H 435V 6.5V PreTerm TS (JEITA)

bq25101H 435V 6.5V CHG TS (JEITA)
bg25100L @ 4.06 V 6.5V PreTerm TS

(1) The bg25100B is part of the bg25100 family of devices. Please see Device Support for viewing other devices.
(2) Product preview. Contact the local Tl representative for device details.

6 Pin Configuration and Functions

YFP Package
6-Pin DSBGA
Top View

B TS

Pin Functions

PIN

NAME

NUMBER

I/O

DESCRIPTION

A2

Input power, connected to external DC supply (AC adapter or USB port). Expected range of bypass
capacitors 1 pF to 10 pF, connect from IN to Vgs.

ISET

B2

Programs the fast-charge current setting. External resistor from ISET to VSS defines fast charge
current value. Recommended range is 13.5 kQ (10 mA) to 0.54 kQ (250 mA).

ouT

Al

Battery Connection. System Load may be connected. Expected range of bypass capacitors 1 pF to
10 pF.

PRE-TERM

C1

Programs the current termination threshold ( 1% to 50% of loyt, 1 MA minimum). The pre-charge
current is twice the termination current level.

Expected range of programming resistor is 600 Q to 30 kQ (6k: Icyc/10 for term; lcpg/5 for
precharge)

TS

Bl

Temperature sense pin connected to 10k at 25°C NTC thermistor, in the battery pack. Floating TS
pin or pulling high puts part in TTDM Charger mode and disables TS monitoring, Timers and
Termination. Pulling pin low disables the IC. If NTC sensing is not needed, connect this pin to VSS
through an external 10-kQ resistor. A 250-kQ resistor from TS to ground will prevent IC entering
TTDM mode when battery with thermistor is removed.

VSS

Cc2

Ground pin

Copyright © 2016, Texas Instruments Incorporated

Submit Documentation Feedback 3
Product Folder Links: bg25100B



13 TEXAS
INSTRUMENTS
bg25100B

SLUSCG5A —MAY 2016—-REVISED JULY 2016 www.ti.com

7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
IN (with respect to VSS) -0.3 30 \Y,
Input voltage OUT (with respect to VSi -0.3 7 \%
PRE-TERM, ISET, TS, CHG 03 7 v
(with respect to VSS)
Input current IN 300 mA
Output current (continuous) | OUT 300 mA
Output sink current CHG 15 mA
T; Junction temperature -40 150 °C
Tstg Storage temperature -65 150 °C

(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. All voltage
values are with respect to the network ground terminal unless otherwise noted.

7.2 ESD Ratings

VALUE | UNIT
v Electrostatic IEC61000-4-2 contact discharge Pins A1, A2, B1® +8000
(ESD)  discharge IEC61000-4-2 air-gap discharge® Pins Al, A2, B1® +15000

\Y

(1) The test was performed on IC pins that may potentially be exposed to the customer at the product level. The bg2510x IC requires a
minimum of the listed capacitance, external to the IC, to pass the ESD test.
(2) 1 pF between IN (pin A2) and GND,
1 pF between TS (pin B1) and GND,
2 pF between OUT (pin Al) and GND,
Xx5R ceramic or equivalent

7.3 Recommended Operating Conditions

see @
MIN NOM | UNIT
Vin IN voltage 3.5 28 \%
IN operating voltage, restricted by Vppy and Voyp 4.45 6.45 \%
N Input current, IN pin 250 mA
lout Current, OUT pin 250 mA
RpPRE-TERM Programs precharge and termination current thresholds 0.6 30 kQ
RiseT Fast-charge current programming resistor 0.54 135 kQ
Rrs 10k NTC thermistor range without entering BAT_EN or TTDM 1.66 258 kQ
T; Junction temperature -5 125 °C
(1) Operation with V,y less than 4.5V or in drop-out may result in reduced performance.
4 Submit Documentation Feedback Copyright © 2016, Texas Instruments Incorporated
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7.4 Thermal Information

bg25100B
THERMAL METRIC® YFP (DSBGA) UNIT
6 PINS
Rgia Junction-to-ambient thermal resistance 132.9 °C/W
Rojctop Junction-to-case (top) thermal resistance 1.3 °C/W
Rgis Junction-to-board thermal resistance 21.8 °C/W
WIT Junction-to-top characterization parameter 5.6 °C/W
viB Junction-to-board characterization parameter 21.8 °C/W
Rgichot Junction-to-case (bottom) thermal resistance — °C/W

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

7.5 Electrical Characteristics
Over junction temperature range —5°C < T; < 125°C and recommended supply voltage (unless otherwise noted)

PARAMETER \ TEST CONDITIONS | MIN TYP MAX | UNIT
INPUT
UVLO Undervoltage lockout exit Vi OV — 4V 3.15 3.3 3.45 \%
Vhvs uvio Hysteresis on Vyyi o rise falling Vin: 4 V_>0_V; 263 mvV
- - Vuvio_ratL = Vuvio_rise = VHys-uvio
Input power good detection Input power good if V5 > Vour + VinoT:
Vinot threshold is Vour * Vinor Vour = 3.6 Vi Viy: 3.5V — 4 V 15 60 1301 mv
VHys-INDT Hysteresis on Vypr falling Vour=36V; VN4V > 35V 31 mV
. . - Time measured from Viy: 0V — 5V 1-ps rise-
tooLPG_PWR) Deglitch time on exiting sleep time to charge enables; Voyr = 3.6 V 29 ms
b Deglitch time on Vyys not power | Time measured from Viy: 5V — 3.2 V 1-ps fall- 29 ms
DGL(PG_NO-PWR) down. Same as entering sleep. | time to charge disables; Voyr = 3.6 V
Input over-voltage protection .
Vovp threshold Vi BV — 12V 6.50 6.65 6.84 \Y
toeL(ovP-SET) Input over-voltage blanking time | Vj\:5V — 12V 113 us
VHys-ovp Hysteresis on OVP Vi 11V -5V 110 mV
i - - Time measured from Viy: 12V — 5V 1-ps fall-
toeL(ovP-REC) Deglitch time exiting OVP time to charge enables 450 us
Low input voltage protection. Limit input source current to 50 mA;
Vin-opm Restricts lout at Vi\.ppm Vour = 3.5 V; Riger = 1.35 kQ 425 431 4.87 v
ISET SHORT CIRCUIT TEST
R Highest resistor value considered | Riset: 540 Q — 250 Q, lout latches off; 426 470 0
ISET_SHORT a fault (short). Cycle power to reset
t Deglitch time transition from ISET | Clear fault by disconnecting IN or cycling (high / 1 ms
DGL_SHORT short to lout disable low) TS/BAT_EN
Maximum OUT current limit Vin =5 V; Vour = 3.6 V; Risgr: 540 Q — 250 Q;
lou_ct regulation (Clamp) lout latches off after tpg .srorT 550 600 650 | mA
BATTERY SHORT PROTECTION
OUT pin short-circuit detection . X i
Voutsc) threshold/ precharge threshold Vour:3 V — 0.5 V; No deglitch 075 08 0.85 v
N . Ricing-
VouT(sc-Hys) OUT pin Short hysteresis Eggﬁ\éﬁw 2 Voursc) * Voursc-hvs); Rising; No 77 mv
Source current to OUT pin during
lout(sc) short-circuit detection 10 12 141 mA
QUIESCENT CURRENT
| Batt ¢ into OUT bi Viy =0V; 0°C to 125°C 80 A
attery current into in n
OUTIPDWN) v P Viy = 0 V; 0°C to 85°C 50
OUT pin current, chargin .
louT(poNE) termir?ated ging Vin =6 V; Vout > Vout(rec) 6 pA
IinsTDBY) Standby current into IN pin TS=GND; Vys6V 125 pA
TS = open, Vin =6 V;
lec Active supply current, IN pin TTDM - no load on OUT pin; Voyr > Vourreoy 0.75 1 mA
IC enabled

Copyright © 2016, Texas Instruments Incorporated
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Electrical Characteristics (continued)

Over junction temperature range —5°C < T; < 125°C and recommended supply voltage (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
BATTERY CHARGER FAST-CHARGE
Ty = -5°C to 125°C; loyr = 0 MA to 250 mA;
Vin = 5.0 V; Vs 450 Vs < Vrs.oc (0g25100B) 425 4.284 4.305
VourRrea) Output voltage \%
Ty =-5°C to 55°C; Ioyt = 10mA to 75 mA; 4.266 4.084 4.305
Vin = 5.0 V; Vrs 45:cS Vs < Vrs.oc (0g25100B) ) ) )
| Programmed output “fast charge” | Vourres) > Vout > Vioww; Vin =5V, 10 250 mA
OUT(RANGE) current range Riser = 0.54 kQ to 13.5 kQ
. _ Adjust V5 down until gyt = 0.2 A; Vour = 4.15 V,
Vpo(n-ouT) Drop-Out, VIN — VOUT Rier = 680 Q; T, < 100°C 240 400 mV
lout Output “fast charge” formula Vourres) > Vour > Viowy: Vin=5V Kiset/RiseT A
R =K NouT; 20 < | <250 mA 129 135 145
Kiset Fast charge current factor ISET ISET ouT ouT AQ
Riser = Kiset /lout; 5 < lout < 20 mA 125 135 145
PRECHARGE — SET BY PRETERM PIN
Pre-charge to fast-charge
Viowy transition threshold 24 25 26 v
t Deglitch time on pre-charge to 57 s
DGLL(LOWY) fast-charge transition K
Deglitch time on fast-charge to
toeLaowy) pre-charge transition 32 ms
IpRE-TERM Refer to the Termination Section
Pre-charge current, default Vout < Viowv; Riset = 2.7 kQ; Rpre-term= High Z 18 20 22 %louyt-
YOpRECHG setting or for bg25101/101H cc
Pre-charge current formula Rpre-TerM = Kpre-crg (/%) X %pre.che (%) Rpre-TerM/KpRE-CHG%
Vout < Viowy; Vin=5V;
Rpre-TERM = 6 KQ t0 30 kQ;
Riser = 1.8 kQ; 280 300 320| Q%
Rpre-TerM = Kpre-chg * %lpre-cHe:
where %lpre.cHe is 20 to 100%
KpRE-CHG % Pre-charge Factor
Vout < Viowy; Vin =5V,
Rpre-term = 3 kQ t0 6 kQ;
Riset = 1.8 kQ; 265 305 347 | Q%
Rere-term = Kpre-che X %lpre-che,
where %lpre.cHg IS 10% to 20%
TERMINATION — SET BY PRE-TERM PIN
Termination threshold current, Vout > Vren: Riser = 2.7 kQ; Rpre.term = High Z 9 10 11| %lour-
default setting or for bq25101/101H cc
Yorerm Termination current threshold
Rere-Term = Krerm (Q/%) x %TERM (%) Rpre-term/ K1ERM
formula
Vout > VreH; \QN =5 V;kQ
Rpre-Tery = 6 k2 10 30 k() 575 600 640
Riset = 1.8 kQ, Rpre-TermM=KreRM * %lTERM,
where %ltgry is 10 to 50%
Vout > VreH; \QN =5 VliQ
R =3kQto6 ;
K % Term factor PRE-TERM ' 555 620 685 | Q/%
TERM ° Riser = 1.8 KQ, Rpre-Term= Krerm X %lrerRMm, ’
where %liggy is 5 to 10%
Vout > VreH; VIN(:) 5V, o
Rpre-term = 750 Q to 3 kQ;
352 680 1001
Riser = 1.8 KQ, Rpre-Term= Krerm X %lrerm,
where %lrgry is 1.25% to 5%
Current for programming the
term. and pre-chg with resistor, _ i _
IpRE-TERM by IS the initial PRE-TERM | RPRETERM = 6 kQ; Vour = 4.15V 24.25 26.25 28.25| pA
current
ITERM Termination current range Minimum absolute termination current 1 mA
%TERM Termination current formula Rrerm/ K1erM %
Deglitch time, termination
toaL(TERM) detected 29 ms
6 Submit Documentation Feedback Copyright © 2016, Texas Instruments Incorporated
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Electrical Characteristics (continued)

Over junction temperature range —5°C < T; < 125°C and recommended supply voltage (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX | UNIT
RECHARGE OR REFRESH
Recharge detection threshold — _ . _ . . Vo(reg) Vo(rea) Vo(rea)
VrH normal temp Vin=5V; Vs = 0.5 V; Vour: 4.35 V = Veen -0.125 -0.101 -0.075 v
. . ViN=5V;Vs=05V,;
toeLier) Deglitch time, recharge threshold Vour: 4.25V — 3.5V in 1 ps; 29 ms
detected =
toeL(reh) IS time to ISET ramp
¢ Deglitch time, recharge threshold x'” = :.:, ;/SV\}FSIHZSSTISEX 29 ms
DGL2(RCH) detected in OUT-Detect Mode out = 99 X ’
toeL(reh) IS time to ISET ramp
BATTERY DETECT ROUTINE — (NOTE: In Hot mode Vo reg) becomes Vo wrres))
VREG-BD VOUT reduced regulation during _ . _ . Vorea) Vo(rea) VoRreey \
battery detect Vin =5 V; Vs = 0.5 V; Battery absent 0.550 0.500 0.450
IBD-sINK Sink current during Vrec.sp Vin =5 V; Vis = 0.5 V; Battery absent 2 mA
tGLHILOW REG) Regulation fime at Vres 0T VRes- |y, = 5v: Viyg = 0.5 V: Battery absent 25 ms
BD
’ ’ e _ . Voree) - Vorec) Vo(ree)
VBp.HI High battery detection threshold | V\y =5 V; V15 = 0.5 V; Battery absent 0.120 0.100 0.050 \
. _cy _ ) VREG-8D VREG-8D VREG-8D
Vep.Lo Low battery detection threshold Vin =5 V; Vis = 0.5 V; Battery absent +0.05 +0.1 +0.15 \%
BATTERY CHARGING TIMERS AND FAULT TIMERS
. Restarts when entering pre-charge;
tPRECHG Pre-charge safety timer value Always enabled when in pre-charge. 1700 1940 2250 s
. Clears fault or resets at UVLO, TS disable, OUT
tMAXCH Charge safety timer value Short, exiting LOWV and Refresh 34000 38800 45000 s
BATTERY-PACK NTC MONITOR (see ®); TS pin: 10k NTC
INTC-10k NTC bias current V1g=0.3V 50.5 52.5 545| pA
10k NTC bias current when _
InTe-pis-10¢ charging is disabled Vrs =0V 28 81 34| WA
INTC is reduced prior to entering
INTC-FLDBK-10k TTDM to keep cold thermistor Vrs: Setto 1.525 V 4 5 6.5 pA
from entering TTDM
v Termination and timer disable |\, . 5 _, 1.7 v; Timer held in reset 1550 1600 1650 | mv
TTOM(TS) mode Threshold — Enter TS H S
Vhys-TTOM(TS) Hysteresis exiting TTDM V1s: 1.7 V — 0.5 V; Timer enabled 100 mvV
VeLamp(rs) TS maximum voltage clamp V1g = Open (float) 1900 1950 2000 mvV
Deglitch exit TTDM between 57 ms
. states
DOLTTOM Deglitch enter TTDM between 8
us
states
TS voltage where INTC is reduce | INTC adjustment (90 to 10%; 45 to 6.6 uA) takes
V1s_1-FLDBK to keep thermistor from entering | place near this spec threshold; 1475 mV
TTDM Vs 1425V — 1,525V
Crs Optional capacitance — ESD 0.22 uF
Low temperature, charge Low temperature charging to pending;
Vr1s.00C pending Vie 1V - 15V 1225 1250 1275 mv
At 0°C;
Vhys-ooc Hysteresis Charge pending to low temperature charging; 100 mvV
Vig:15V > 1V
Normal charging to low temperature charging;
V1s.10°C Low temperature, half charge Vrs: 0.5V — 1V 775 800 830| mV
At 10°C;
Vhys-10°c Hysteresis Low temperature charging to normal charging; 55 mV
Vis:1V—> 05V
At 4.1V (bq25100/101) or 4.2V (bg25100H/101H);
Vs 45°C High temperature Normal charging to high temperature charging; 255 267 279 mvV
Vis: 0.5V —> 0.2V
(1) InHot mode Voreg) becomes Vo prrec)
Copyright © 2016, Texas Instruments Incorporated Submit Documentation Feedback 7
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Electrical Characteristics (continued)

Over junction temperature range —5°C < T; < 125°C and recommended supply voltage (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
At 45°C;
. High tempemperature charging to normal
VHys.45°C Hysteresis charging; 20 mV
V1502V —> 0.5V
bg25100/01/100H/101H/100L;
V1s.60°C High temperature disable High temperature charge to pending; 160 170 180 mvV
V1g: 02V — 0.1V
At 60°C (bg25100/01/100H/101H/100L);
VHys-60°C Hysteresis Charge pending to high temperature charging; 20 mV
V1g: 0.1V — 0.2V
. Normal to cold operation; V15: 0.6 V— 1V 50
toeL(rs_10c) Deglitch for TS thresholds: 10C - ms
N Cold to normal operation; V1s: 1V — 0.6 V 12
Deglitch for TS thresholds: .
toeL(rs) 0/45/60C Battery charging 30 ms
Vs EN-10k ﬁ?gge enable threshold, (10k 1y, .5y _, 0.175 v 83 91 99| mv
HYS below Vrs.gn.10k tO disable,
V1s.Dis_HYS-10k (10k NTC) TS-EN-10k V1s:0.125V - 0V 12 mv
THERMAL REGULATION
TiREG) Temperature regulation limit 125 °C
Ti0FF) Thermal shutdown temperature 155 °C
T3 (OFF-HYS) Thermal shutdown hysteresis 20 °C
LOGIC LEVELS ON /CHG
Vo Output low voltage Isink =5 MA 0.4 \%
ILEAK Leakage current into IC Vche=5V pA
8 Submit Documentation Feedback Copyright © 2016, Texas Instruments Incorporated
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7.6 Typical Characteristics

Setup: Typical Applications Schematic; Vi =5V, Vgar = 3.6 V (unless otherwise noted)

VIN
VIN 2 V/div
. 2 Vidiv
VOUT 2 V/div
vouT
2 Vidiv - ‘
ot i 10UT 60 mA/div
IOUT 60 mA/div -
VISET 1 V/div
ol TR z TR |- I :
t-time — 10 ms/div t-time — 20 ms/div
No Battery, No Load Hot Plug
Figure 1. Power Up Timing Figure 2. OVP 7-V Adaptor
i VIN 2 V/div
VIN 2 V/div
: VTS 500 mV/div
- VOUT 2 V/div > = .
I0UT 60 mA/div
i 10UT 60 mA/div
§
 simbabtndiinseatictisungpatiidits el tal st MO il sl e
! VISET 1 V/div VISET 1 V/div |
= |1
t-time — 50 ms/div t-time — 50 ms/div
ViNOV-5V-7V-5V
Figure 3. OVP from Normal Power-Up Operation Figure 4. TS Enable and Disable
VIN 1 V/div
\ VIN 5 V/div
\ - "
- 10UT 60 mA/div : 4
- B E
VOUT 2 V/div ! s T I S R
VOUT 2 V/div - —
[rrmsahplpmramp oo ot -
S b B 1
- 10UT 100 mA/div
4 VISET 1 V/div H
\ VISET 1 V/div -
B AN A ARSI g AL A AV T
L - L

t-time — 5 ms/div

V|n Regulated

Figure 5. DPM-Adaptor Current Limits

t-time — 20 ms/div

Figure 6. Hot Plug Source  with No Battery - Battery

Detection

Copyright © 2016, Texas Instruments Incorporated

Submit Documentation Feedback

Product Folder Links: bg25100B

9



bg25100B
SLUSCG5A —MAY 2016—REVISED JULY 2016

13 TEXAS
INSTRUMENTS

www.ti.com

Typical Characteristics (continued)

Setup: Typical Applications Schematic; V\y =5V, Vgar = 3.6 V (unless otherwise noted)

- -
B VIN 5 V/div VIN 5 V/div
- IOUT 100 mA/div
i ] ‘ ' ]
- VOUT 2 V/div
R e e IR SR o N b VOUT 2 V/div ]
> ] b ]
Ww,.w‘ R WWM}
- { VISET 1 V/div - (\M VISET 1 V/div
s " ’ R ——— C N TR B b o ) i e
i I0UT 100 mA/div
lig - R
N ! L -

t-time — 20 ms/div t-time — 200 ps/div
No Load
Figure 7. Battery Removal

Figure 8.

VIN 5 V/div

ISET Shorted During Normal Operation

YT

VIN 5 V/div

B
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Typical Characteristics (continued)

Setup: Typical Applications Schematic; V\y =5V, Vgar = 3.6 V (unless otherwise noted)

Output Voltage (V)

Figure 15. Current Regulation Over Temperature

bg25100 charge cycle, ICHG =75 mA, VBAT_REG =4.2V

Figure 16. Battery Voltage vs Charge Current
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8 Detailed Description

8.1 Overview

The bg25100B is a highly integrated family of single cell Li-lon and Li-Pol chargers. The charger can be used to
charge a battery, power a system or both. The charger has three phases of charging: pre-charge to recover a
fully discharged battery, fast-charge constant current to supply the charge safely and voltage regulation to safely
reach full capacity. The charger is very flexible, allowing programming of the fast-charge current and Pre-
charge/Termination Current. This charger is designed to work with a USB connection (100-mA limit) or Adaptor
(DC output). The charger also checks to see if a battery is present. The following discussion reviews all products
in the bg25100B family. Not all features apply to the bq25100B.

The charger also comes with a full set of safety features: JEITA Temperature Standard
(bg25100/01/100H/101H), Over-Voltage Protection, DPM-IN, Safety Timers, and ISET short protection. All of
these features and more are described in detail below.

The charger is designed for a single power path from the input to the output to charge a single cell Li-lon or
Li-Pol battery pack. Upon application of a 5-V DC power source the ISET and OUT short checks are performed
to assure a proper charge cycle.

If the battery voltage is below the LOWV threshold, the battery is considered discharged and a preconditioning
cycle begins. The amount of precharge current can be programmed using the PRE-TERM pin which programs a
percent of fast charge current (10 to 100%) as the precharge current. This feature is useful when the system load
is connected across the battery “stealing” the battery current. The precharge current can be set higher to account
for the system loading while allowing the battery to be properly conditioned. The PRE-TERM pin is a dual
function pin which sets the precharge current level and the termination threshold level. The termination "current
threshold" is always half of the precharge programmed current level.

Once the battery voltage has charged to the VLOWYV threshold, fast charge is initiated and the fast charge
current is applied. The fast charge constant current is programmed using the ISET pin. The constant current
provides the bulk of the charge. Power dissipation in the IC is greatest in fast charge with a lower battery voltage.
If the IC reaches 125°C, the IC enters thermal regulation, slows the timer clock by half, and reduces the charge
current as needed to keep the temperature from rising any further. Figure 17 shows the charging profile with
thermal regulation. Typically under normal operating conditions, the IC’s junction temperature is less than 125°C
and thermal regulation is not entered.

Once the cell has charged to the regulation voltage the voltage loop takes control and holds the battery at the
regulation voltage until the current tapers to the termination threshold. The termination can be disabled if desired.

Further details are described in the Operating Modes section.
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Overview (continued)
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Figure 17. Charging Profile With Thermal Regulation
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8.2 Functional Block Diagram
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8.3 Feature Description

8.3.1 Overvoltage-Protection (OVP) — Continuously Monitored

If the input source applies an overvoltage, the pass FET, if previously on, turns off after a deglitch, tg kove). The
timer stops counting. Once the overvoltage returns to a normal voltage, the timer and charge continues.

8.3.2 CHG Pin Indication (bq25101, bg25101H)

The charge pin has an internal open drain FET which is on (pulls down to VSS) during the first charge only
(independent of TTDM) and is turned off once the battery reaches voltage regulation and the charge current
tapers to the termination threshold set by the PRE-TERM resistor. The bg25101/01H terminates at 10% of the
programmed charge current. The charge pin is high impedance in sleep mode and OVP and returns to its
previous state once the condition is removed. Cycling input power, removing and replacing the battery, pulling
the TS pin low and releasing or entering pre-charge mode causes the CHG pin to go reset (go low if power is
good and a discharged battery is attached) and is considered the start of a first charge.

8.3.3 CHG Pin LED Pull-up Source (bg25101, bq25101H)

For host monitoring, a pull-up resistor is used between the CHG pin and the VCC of the host and for a visual
indication a resistor in series with an LED is connected between the /CHG pin and a power source. If the CHG
source is capable of exceeding 7 V, a 6.2-V zener should be used to clamp the voltage. If the source is the OUT
pin, note that as the battery changes voltage, and the brightness of the LEDs vary.

8.3.4 IN-DPM (V,\-DPM or IN-DPM)

The IN-DPM feature is used to detect an input source voltage that is folding back (voltage dropping), reaching its
current limit due to excessive load. When the input voltage drops to the V|\.ppm threshold the internal pass FET
starts to reduce the current until there is no further drop in voltage at the input. This would prevent a source with
voltage less than Vy.ppm to power the out pin. This is an added safety feature that helps protect the source from
excessive loads. This feature is not applicable for bq25100B.

8.3.5 OUT

The Charger's OUT pin provides current to the battery and to the system, if present. This IC can be used to
charge the battery plus power the system, charge just the battery or just power the system (TTDM) assuming the
loads do not exceed the available current. The OUT pin is a current limited source and is inherently protected
against shorts. If the system load ever exceeds the output programmed current threshold, the output will be
discharged unless there is sufficient capacitance or a charged battery present to supplement the excessive load.

8.3.6 ISET

An external resistor is used to Program the Output Current (10 to 250 mA) and can be used as a current monitor.
Riser = Kiser * lout @)

Where:

lout is the desired fast charge current;
KiseT is a gain factor found in the electrical specification

For greater accuracy at lower currents, part of the sense FET is disabled to give better resolution. Going from
higher currents to low currents, there is hysteresis and the transition occurs around 50 mA.

The ISET resistor is short protected and will detect a resistance lower than #420 Q. The detection requires at
least 50 mA of output current. If a “short” is detected, then the IC will latch off and can be reset by cycling the
power or cycling TS pin. The OUT current is internally clamped to a maximum current of 600 mA typical and is
independent of the ISET short detection circuitry.

For charge current that is below 50 mA, an extra RC circuit is recommended on ISET to acheive more stable
current signal. More detail is available in 9.1 Application Information.
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Feature Description (continued)

10C 0C
Programmed VBAT_REG

No Operation I

During Cold Fault I
I
I
I
I
I

(100%)

50%

Cold Fault

I
I
I
I
| Programmed ICHG
!
I
I
|

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
VHOT VWARM VCOOL VCOLD Termination

Disable
TS Voltage-V
Figure 18. JEITA Operation Over TS Bias Voltage - bg25100, bq25100H, bg25101, bq25101H
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Feature Description (continued)

e P d \1/CB)(A:IT REG oc
rogramme a
I Hot Fault | No Operation I
harge Disable I During Cold Fault I
I
| | : I
| L |
| - |
| - |
I | Programmed ICHG I I
(100%) |
I I |
I 50% I |
: Cold Fault
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
VHOT VWARM VCOOL VCOLD Termination

Disable

TS Voltage-V
Figure 19. Standard Operation Over TS Bias Voltage — bq25100B, bq25100A, bg25100L

8.3.7 PRE_TERM - Pre-Charge and Termination Programmable Threshold

Pre-Term is used to program both the pre-charge current and the termination current threshold. The pre-charge
current level is a factor of two higher than the termination current level. The termination can be set between 5
and 50% (recommended range) of the programmed output current level set by ISET. If left floating the
termination and pre-charge are set internally at 10/20% respectively. The Rpge-term IS ranged from 600 Q to 30
kQ and the minimum termination current can be programmed to 1 mA. The pre-charge-to-fast-charge, Vg
threshold is set to 2.5 V.

Rere.term = %0TermM X Kygpy = %Pre-CHG X Kpge.che (2

Where:
%Term is the percent of fast charge current where termination occurs;
%Pre-CHG is the percent of fast charge current that is desired during precharge;
Krerm @and Kpre.che are gain factors found in the electrical specifications.

8.3.8 TS

The TS function for the bg25100B/bg25100A cuts the charge current level in half between 0°C and 10°C and
disables charging when the NTC temperature is above 45°C. The TS function for the
bg25100/bg25100H/bg25101/bq25101H is designed to follow the new JEITA temperature standard for Li-lon and
Li-Pol batteries. There are now four thresholds, 60°C, 45°C, 10°C, and 0°C. Normal operation occurs between
10°C and 45°C. If between 0°C and 10°C the charge current level is cut in half and if between 45°C and 60°C
the regulation voltage is reduced to 4.1 V max for bgq25100 and 4.2 V max for bq25100H, see Figure 18.
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Feature Description (continued)

The TS feature is implemented using an internal 50puA current source to bias the thermistor (designed for use
with a 10-k NTC = 3370 (SEMITEC 103AT-2 or Mitsubishi TH05-3H103F) connected from the TS pin to Vgs. If
this feature is not needed, a fixed 10-k can be placed between TS and Vgg to allow normal operation. This may
be done if the host is monitoring the thermistor and then the host would determine when to pull the TS pin low to
disable charge.

The TS pin has two additional features, when the TS pin is pulled low or floated/driven high. A low disables
charge and a high puts the charger in TTDM.

Above 45°C (60°C for bg25100/bgq25100H/bq25101/bg25101H) or below 0°C the charge is disabled. Once the
thermistor reaches *-10°C the TS current folds back to keep a cold thermistor (between —10°C and —50°C) from
placing the IC in the TTDM mode. If the TS pin is pulled low into disable mode, the current is reduce to #30 pA.
Since the I curent is fixed along with the temperature thresholds, it is not possible to use thermistor values
other than the 10-k NTC (at 25°C).

8.3.9 Timers

The pre-charge timer is set to 30 minutes. The pre-charge current, can be programmed to off-set any system
load, making sure that the 30 minutes is adequate.

The fast charge timer is fixed at 10 hours and can be increased real time by going into thermal regulation or IN-
DPM. The timer clock slows by a factor of 2, resulting in a clock than counts half as fast when in these modes. If
either the 30 minute or ten hour timer times out, the charging is terminated and for bq25101/1H the CHG pin
goes high impedance if not already in that state. The timer is reset by disabling the IC, cycling power or going
into and out of TTDM.

8.3.10 Termination

Once the OUT pin goes above VRCH, (reaches voltage regulation) and the current tapers down to the
termination threshold, a battery detect route is run to determine if the battery was removed or the battery is full. If
the battery is present, the charge current will terminate. If the battery was removed along with the thermistor,
then the TS pin is driven high and the charge enters TTDM. If the battery was removed and the TS pin is held in
the active region, then the battery detect routine will continue until a battery is inserted. The termination current
can be programmed down to 625 uA, however, the accuracy will reduce acoordingly when the termination
current is below 1 mA.

8.4 Device Functional Modes

8.4.1 Power-Down or Undervoltage Lockout (UVLO)

The bg25100B family is in power down mode if the IN pin voltage is less than UVLO. The part is considered
“dead” and all the pins are high impedance. Once the IN voltage rises above the UVLO threshold the IC will
enter Sleep Mode or Active mode depending on the OUT pin (battery) voltage.

8.4.2 Power-up

The IC is alive after the IN voltage ramps above UVLO (see sleep mode), resets all logic and timers, and starts
to perform many of the continuous monitoring routines. Typically the input voltage quickly rises through the
UVLO and sleep states where the IC declares power good, starts the qualification charge at 22 mA, sets the
charge current base on the ISET pin, and starts the safety timer.

8.4.3 Sleep Mode

If the IN pin voltage is between Vqyt+Vpr and UVLO, the charge current is disabled, the safety timer counting
stops (not reset). As the input voltage rises and the charger exits sleep mode, the safety timer continues to count
and the charge is enabled. See Figure 20.

8.4.4 New Charge Cycle

A new charge cycle is started when a good power source is applied, performing a chip disable/enable (TS pin),
exiting Termination and Timer Disable Mode (TTDM), detecting a battery insertion or the OUT voltage dropping
below the VRCH threshold.
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Device Functional Modes (continued)
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Figure 20. bg25100B Power-Up Flow Diagram
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Device Functional Modes (continued)
8.4.5 Termination and Timer Disable Mode (TTDM) - TS Pin High

The battery charger is in TTDM when the TS pin goes high from removing the thermistor (removing battery
pack/floating the TS pin) or by pulling the TS pin up to the TTDM threshold.

When entering TTDM, the 10 hour safety timer is held in reset and termination is disabled. A battery detect
routine is run to see if the battery was removed or not. For bg25101/1H, if the battery was removed then the
CHG pin will go to its high impedance state if not already there. If a battery is detected the CHG pin does not
change states until the current tapers to the termination threshold, where the CHG pin goes to its high
impedance state if not already there (the regulated output will remain on).

The charging profile does not change (still has pre-charge, fast-charge constant current and constant voltage
modes). This implies the battery is still charged safely and the current is allowed to taper to zero.

When coming out of TTDM, the battery detect routine is run and if a battery is detected, then a new charge cycle
begins.

If TTDM is not desired upon removing the battery with the thermistor, one can add a 237-kQ resistor between TS
and Vgg to disable TTDM. This keeps the current source from driving the TS pin into TTDM. This creates #0.1°C
error at hot and a #3°C error at cold.

8.4.6 Battery Detect Routine

The battery detect routine should check for a missing battery while keeping the OUT pin at a useable voltage.

The battery detect routine is run when entering and exiting TTDM to verify if battery is present, or run all the time
if battery is missing and not in TTDM. On power-up, if battery voltage is greater than Vgcy thereshold, a battery
detect routine is run to determine if a battery is present.

The battery detect routine is disabled while the IC is in TTDM, or has a TS fault. See Figure 21 for the Battery
Detect Flow Diagram.

8.4.7 Refresh Threshold

After termination, if the OUT pin voltage drops to VgcH (100mV below regulation) then a new charge is initiated.

8.4.8 Starting a Charge on a Full Battery

The termination threshold is raised by #14% for the first minute of a charge cycle so if a full battery is removed
and reinserted or a new charge cycle is initiated, that the new charge terminates (less than 1 minute). Batteries
that have relaxed many hours may take several minutes to taper to the termination threshold and terminate
charge.
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Device Functional Modes (continued)
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Figure 21. Battery Detect Routine
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9 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information

The bg25100B series of devices are highly integrated Li-lon and Li-Pol linear chargers targeted at space-limited
portable applications. The fast charge current can be programmed from 10 mA to 250 mA through an external
resistor on ISET pin. The pre_charge and termination current can also be programmed through the resistor
connected on PRETERM pin. The device has complete system-level protection such as input under-voltage
lockout (UVLO), input over-voltage protection (OVP), sleep mode, thermal regulation, safety timers, and NTC
monitoring input.

9.2 Typical Application

This typical application shows a charger application design example.

|
| SYSTEM |
USB Port or |
Adapter I |
J
VBUS
L IN ouT | :
D+ 1uF |
D- } vss I :
GNDf— - |
- _ ™ I HOST !
| 'i ISET | :
| |
Optional |27k : 3.4kQ PRETERM ' :
| I |
|10 nF oK L | |
| | bq25100B ' |
L__1 | CE |
= = : |
| |
| |
|
L ___
Copyright © 2016, Texas Instruments Incorporated
9.2.1 Design Requirements
e Supply voltage =5V
» Fast charge current: loyt.rc = 40 MA,;
e Termination Current Threshold: %,oy1.rc = 10% of Fast Charge or ~4 mA
» Pre-Charge Current by default is twice the termination Current or ~8 mA
* TS — Battery Temperature Sense = 10-k NTC (103AT)
* CE is an open drain control pin
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Typical Application (continued)

9.2.2 Detailed Design Procedures

« The regulation voltage is set to 4.2 V, the input voltage is 5 V and the charge current is programmed to 40
mA.

» For charge current that is below 50 mA, an extra RC circuit is recommended on ISET to acheive more stable
current signal. For applications that need higher charge current, the RC circuit is not needed.

» For applications that use more than 200-mA current, there could be a very low level ~1% of charge current
ringing in the output. The ringing can be removed by increasing the input capacitance.

9.2.2.1 Calculations

9.2.2.1.1 Program the Fast Charge Current, ISET:

Riser = [Kgsem / loun]

from electrical characteristics table. . . Ksgry = 135 AQ

Riser = [135 AQ/0.04 A] = 3.4 kQ

Selecting the closest standard value, use a 3.4-kQ resistor between ISET and Vss.

9.2.2.1.2 Program the Termination Current Threshold, ITERM:

Rpre-TerM = Ktermy X Yi0ut-Fe

RPRE-TERM =600 Q/% x 10% = 6 kQ

Selecting the closest standard value, use a 6-kQ resistor between PRETERM and Vss.

One can arrive at the same value by using 20% for a pre-charge value (factor of 2 difference).

RPRE—TERM = K(PRE—CHG) X %IOUT—FC
RPRE-TERM =300 Q/% x 20%= 6 kQ

9.2.2.1.3 TS Function
Use a 10-k NTC thermistor in the battery pack (103AT).
To Disable the temp sense function, use a fixed 10-kQ resistor between the TS and VSS.

9.2.2.1.4 Selecting IN and OUT Pin Capacitors

In most applications, all that is needed is a high-frequency decoupling capacitor (ceramic) on the power pin, input
and output pins. Using the values shown on the application diagram is recommended. After evaluation of these
voltage signals with real system operational conditions, one can determine if capacitance values can be adjusted
toward the minimum recommended values (DC load application) or higher values for fast, high amplitude, pulsed
load applications. Note if designed for high input voltage sources (bad adaptors or wrong adaptors), the capacitor
needs to be rated appropriately. Ceramic capacitors are tested to 2x their rated values so a 16-V capacitor may
be adequate for a 30-V transient (verify tested rating with capacitor manufacturer).
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Typical Application (continued)
9.2.3 Application Performance Plots
VIN
VIN 2 V/div
2 V/div . VOUT 2 V/div
% VOUT 2 Vidiv i
I0UT 60 mA/div
I0UT 60 mA/div | s ——
| VISET 1 Vidiv
VISET 1 V/div il
I
t-time — 20 ms/div t-time — 50 ms/div
Hot Plug VinOV -5 V-7V-5V
Figure 22. OVP 7-V Adaptor Figure 23. OVP from Normal Power-Up Operation
VIN 2 V/div
VIN 2 V/div I
i VTS 500 mV/div i VISET 2 Vidiv |
- " 2 ¥ y
ILOAD 70 mA/div |
I0UT 60 mA/div i i
> b
e ! I rammmsm e mimmne
VISET 1 V/div i k
. { b 10UT 70 mA/div 1 !
t-time — 50 ms/div t-time — 10 ms/div
90-mA Load, 120-mA IOUT
Figure 24. TS Enable and Disable Figure 25. Power Up

10 Power Supply Recommendations

10.1 Leakage Current Effects on Battery Capacity

To determine how fast a leakage current on the battery will discharge the battery is an easy calculation. The time
from full to discharge can be calculated by dividing the Amp-Hour Capacity of the battery by the leakage current.
For a 0.1-AHr battery and a 75-nA leakage current (100 mAHr/75 nA = 250000 Hours), it would take 1333k hours
or 152 years to discharge. In reality the self discharge of the cell would be much faster so the 75-nA leakage
would be considered negligible.
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11 Layout

11.1 Layout Guidelines

To obtain optimal performance, the decoupling capacitor from IN to GND and the output filter capacitors from
OUT to GND should be placed as close as possible to the bq25100B, with short trace runs to both IN, OUT and
GND.

» All low-current GND connections should be kept separate from the high-current charge or discharge paths
from the battery. Use a single-point ground technique incorporating both the small signal ground path and the
power ground path.

» The high current charge paths into IN pin and from the OUT pin must be sized appropriately for the maximum
charge current in order to avoid voltage drops in these traces

11.2 Layout Example

5.2 mm x 5.7 mm

Figure 26. Board Layout
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11.3 Thermal Considerations

The most common measure of package thermal performance is thermal impedance (6;5 ) measured (or
modeled) from the chip junction to the air surrounding the package surface (ambient). The mathematical
expression for 0,4 is:

Roua=(Ty=Ta) /P
where
e T, = chip junction temperature
e T, = Ambient temperature
* P =device power dissipation 3)
Factors that can influence the measurement and calculation of Rg;, include:
Whether or not the device is board mounted
Trace size, composition, thickness, and geometry
Orientation of the device (horizontal or vertical)
Volume of the ambient air surrounding the device under test and airflow
5. Whether other surfaces are in close proximity to the device being tested

HAowbdhpeE

Due to the charge profile of Li-lon and Li-Pol batteries the maximum power dissipation is typically seen at the
beginning of the charge cycle when the battery voltage is at its lowest. Typically after fast charge begins the pack
voltage increases to #3.4 V within the first 2 minutes. The thermal time constant of the assembly typically takes a
few minutes to heat up so when doing maximum power dissipation calculations, 3.4 V is a good minimum voltage
to use.

The device power dissipation, P, is a function of the charge rate and the voltage drop across the internal
PowerFET. It can be calculated from the following equation when a battery pack is being charged :

P = [Vin) — Vioun] * loun 4)

The thermal loop feature reduces the charge current to limit excessive IC junction temperature. It is
recommended that the design not run in thermal regulation for typical operating conditions (nominal input voltage
and nominal ambient temperatures) and use the feature for non typical situations such as hot environments or
higher than normal input source voltage. With that said, the IC will still perform as described, if the thermal loop
is always active.
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12 Device and Documentation Support

12.1 Device Support

12.1.1 Third-Party Products Disclaimer

TI'S PUBLICATION OF INFORMATION REGARDING THIRD-PARTY PRODUCTS OR SERVICES DOES NOT
CONSTITUTE AN ENDORSEMENT REGARDING THE SUITABILITY OF SUCH PRODUCTS OR SERVICES
OR A WARRANTY, REPRESENTATION OR ENDORSEMENT OF SUCH PRODUCTS OR SERVICES, EITHER
ALONE OR IN COMBINATION WITH ANY TI PRODUCT OR SERVICE.

12.2 Related Links

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

Table 1. Related Links

PARTS PRODUCT FOLDER SAMPLE & BUY D-I-(I)E(C‘,:SI\,\IIIE:I\)IATLS S-(I-)(ID:('I?\II_VSAgE gg;':ﬂ%%}%
bg25100 Click here Click here Click here Click here Click here
bg25101 Click here Click here Click here Click here Click here
bg25100A Click here Click here Click here Click here Click here
bg25100H Click here Click here Click here Click here Click here
bg25101H Click here Click here Click here Click here Click here
bg25100L Click here Click here Click here Click here Click here

12.3 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

12.4 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™ Online Community TlI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TlI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

12.5 Trademarks

E2E is a trademark of Texas Instruments.
Bluetooth is a registered trademark of Bluetooth SIG, Inc..

12.6 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘%'\ during storage or handling to prevent electrostatic damage to the MOS gates.

12.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@) Drawing Qty @ ©) @ (/5)
BQ25100BYFPR ACTIVE DSBGA YFP 6 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -5to0 125 25100B
& no Sh/Br)
BQ25100BYFPT ACTIVE DSBGA YFP 6 250 Gg[eens('s/?aH)S SNAGCU Level-1-260C-UNLIM -5t0 125 25100B
no r
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant

(mm) |W1(mm)

BQ25100BYFPR DSBGA YFP

3000 180.0 8.4 0.98 | 1.68 | 0.59 4.0 8.0

Q1

BQ25100BYFPT DSBGA YFP

250 180.0 8.4 0.98 | 1.68 | 0.59 4.0 8.0

Q1
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
BQ25100BYFPR DSBGA YFP 6 3000 210.0 185.0 35.0
BQ25100BYFPT DSBGA YFP 6 250 210.0 185.0 35.0
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% PACKAGE OUTLINE

YFPOOO06 DSBGA - 0.5 mm max height
DIE SIZE BALL GRID ARRAY
W E—=
BALL AlL—" |
CORNER
D
0.5 MAX
0.19
0.13
LOTYP
‘ SYMM |
¢
I | I
N
C |
- — +
! D: Max = 1.608 mm, Min =1.547 mm
TYP fBA £2 | @SEMM E: Max = 0.91 mm, Min = 0.85 mm
TYP !
A I
025 |
6x¢0_21 1 i ‘
|4 [0.015( [c|A[B]
4223410/A 11/2016
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YFPOOO06 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

r (0.4) TYP

D &

LAND PATTERN EXAMPLE
SCALE:50X

(0.23) 0.05 MAX 0.05 MIN METAL UNDER
METAL f SOLDER MASK
f/ \\

SN G029

SOLDER MASK et

OPENING SOLDER MASK
OPENING
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4223410/A 11/2016

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SNVAO009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN

DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

6X (10.25)

0.4) TYP
e

(R0.05) TYP

(0.4) TYP

B ) N SYMM
DS
METAL/ I
TYP |

TN I 7T
cl 1 J

\ / \ /

\\7/// i \\\7‘//

SYMM

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:50X

4223410/A 11/2016

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest issue. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.

TI's published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that Tl has qualified and released to market. Additional terms may apply to the use or sale of other types of Tl products and
services.

Reproduction of significant portions of Tl information in Tl data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such reproduced
documentation. Information of third parties may be subject to additional restrictions. Resale of Tl products or services with statements
different from or beyond the parameters stated by Tl for that product or service voids all express and any implied warranties for the
associated TI product or service and is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Buyers and others who are developing systems that incorporate Tl products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all Tl products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include TI products, Designer will
thoroughly test such applications and the functionality of such Tl products as used in such applications.

TI's provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to
assist designers who are developing applications that incorporate Tl products; by downloading, accessing or using Tl Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer's company) agrees to use any particular TI Resource
solely for this purpose and subject to the terms of this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its Tl Resources. Tl has not conducted any testing other than that specifically
described in the published documentation for a particular TI Resource.

Designer is authorized to use, copy and modify any individual Tl Resource only in connection with the development of applications that
include the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL Tl BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER Tl HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Unless Tl has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), Tl is not responsible for any failure to meet such industry standard requirements.

Where TI specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Tl products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.qg., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class Ill devices and equivalent classifications outside the U.S.

Tl may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
reguirements in connection with such selection.

Designer will fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated
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