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What is eCall?

* EU Regulations:

REGULATION (EU) 2015/758 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 29 April 2015

concerning type-approval requirements for the deployment of the eCall in-vehicle system based on the 112 service and amending Directive
2007/46/EC

» Definitions:

Definitions

For the purposes of this Regulation and in addition to the definitions laid down in Article 3 of Directive 2007/46/EC, the following definitions apply:

(1)  “112-based eCall in-vehicle system’ means an emergency system, comprising in-vehicle equipment and the means to trigger, manage and enact
the eCall transmission, that 1s activated either automatically via in-vehicle sensors or manually, which carries, by means of public mobile
wireless communications networks, a minimum set of data and establishes a 112-based audio channel between the occupants of the vehicle and

an eCall PSAP;

* Schedules:

(12) The equipping of vehicles of existing types to be manufactured after 31 March 2018 with the 112-based eCall in-vehicle system should be
promoted in order to increase penetration. In respect of types of vehicles type-approved before 31 March 2018, an eCall system may be
retrofitted on a voluntary basis.
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Basic Functional Blocks

* GSM Modem

MCU for System Control, Housekeeping

Positioning System GPS, GLONASS

Audio

Battery
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Power Requirements

Functional block | Typical supply Required power | Required power
voltage for operatlon in stand by

GSM Modem 3.3V-4V 10mW-20mwW
MCU 1.8V <2W can be OmW
GPS, GLONASS 5V <5W can be Omw
Audio oV 10W ow
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Power Requirements — Battery

* Individual specifications drive battery requirements
— Talk time during backup power
— Temperature requirements
— Rechargeable ?

» Popular chemistries and configurations:
— NiMH 3-55xP
— LiFePO 1-25xP
— Lilon 1-2SxP
— Li primary cells

» Backup battery configuration defines power tree

Wip TEXAS INSTRUMENTS



Power Supply Reference Designs —
PMP9768 and PMP9769
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Automotive E-Call Power Supply Reference Design
with low Intermediate Voltage — PMP9769 TIDési

Solution Features

= Complete power solution for an automotive e-call system

= Operating input voltage range up to 40-V

= Provides supply voltage for all required e-call functional
blocks

= Up to 87% total efficiency while operating at backup
power

= Up to 90% total efficiency in standby at backup power

= All DCDC converters used can operate at switching
frequencies above 2-MHz

Tools & Resources

] - PMP9769 Tools Folder

» Design Files: Schematics, BOM,
Gerbers, Software, and more

+ Device Datasheets:
TPS63020-Q1
TPS61175-Q1
TPS62290-Q1

Solution Benefits

Simple & very low-cost design, small BOM

Ideal for one cell LiFePO4 or powering from 12V SLI
battery

Out of AM radio range, small inductors

Automotive packages, AEC-Q100

LM43603 TPS63020
Supply Voliage | n it DEDC |— — 1 Buck-Boost |—GSMModule
Converter Converter
]
BQ25071 - Power Path . TPSﬁE&QO MCuU
Battery Control Converter
Charger
BQ28Z610
Battery Uizesary GPS Module
Protector ¢ Buck-Boost [ —="
Converter
Battel
& TPS61175
COHVBHGT uaio Ampliher
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http://www.ti.com/tool/pmp9769.1?HQS=pwr-alps-lpdc-tps63020q1-null-null-pmp9769-eu
http://www.ti.com/tool/pmp9769.1?HQS=pwr-alps-lpdc-tps63020q1-null-null-pmp9769-eu
http://www.ti.com/product/tps63020-q1
http://www.ti.com/product/tps63020-q1
http://www.ti.com/product/tps63020-q1
http://www.ti.com/product/tps61175-Q1
http://www.ti.com/product/tps61175-Q1
http://www.ti.com/product/tps61175-Q1
http://www.ti.com/product/tps62290-q1
http://www.ti.com/product/tps62290-q1
http://www.ti.com/product/tps62290-q1

Automotive E-Call Power Supply Reference Design
with High Intermediate Voltage — PMP9768 TIDés

Solution Features Solution Benefits
» Complete power solution for automotive e-call systems » Simple & very low-cost design, small BOM
» Operating input voltage range up to 40-V * ldeal for two cell LiFePO4 or powering from 12V SLI
* Provides supply voltage for all required e-call functional battery
blocks » Out of AM radio range, small inductors
* Up to 87% total efficiency when operating from the * Automotive packages, AEC-Q100
backup power
+ Up to 84% total efficiency in standby when operating from oty votage | OVeT TRSG2130A |
the backup power protocion | | | convertr
Tools & Resources F
PMP9768 Tools Folder Batt | PowerPath | _ TPSEEQSO MCU
‘ 58 ] Control T
. Tl R Design Files: Schematics, BOM, Charger Converter
Gerbers, Software, and more
DeV|ce Datasheets: Battery TPS62160 | o
TPS62130A-Q1 P ek [
TPS61175-Q1
TPS62160-Q1
TAS5421-Q1
CSD25402Q3A L | TPeeaT® | massan
TL331-Q1 Converter Audio Amplifier
TLVH431A-Q1 9
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http://www.ti.com/tool/pmp9768.1?HQS=pwr-alps-lpdc-tps63020q1-null-null-pmp9768-eu
http://www.ti.com/tool/pmp9768.1?HQS=pwr-alps-lpdc-tps63020q1-aut-rd-pmp9768-eu
http://www.ti.com/product/tps62130a-q1
http://www.ti.com/product/tps62130a-q1
http://www.ti.com/product/tps62130a-q1
http://www.ti.com/product/tps61175-Q1
http://www.ti.com/product/tps61175-Q1
http://www.ti.com/product/tps61175-Q1
http://www.ti.com/product/tps62160-q1
http://www.ti.com/product/tps62160-q1
http://www.ti.com/product/tps62160-q1
http://www.ti.com/product/tas5421-q1
http://www.ti.com/product/tas5421-q1
http://www.ti.com/product/tas5421-q1
http://www.ti.com/product/csd25402q3a
http://www.ti.com/product/TL331-Q1
http://www.ti.com/product/TL331-Q1
http://www.ti.com/product/TL331-Q1
http://www.ti.com/product/tlvh431a-q1
http://www.ti.com/product/tlvh431a-q1
http://www.ti.com/product/tlvh431a-q1

Block Diagrams

Low voltage configuration High voltage configuration

LM43603 TPS63020 Over — TPS62130A
Supply Voltage | Input DCDC [— BV Buck-Boost | GSM Module Supply Voltage Voltage | — 14V - 16V Buck GSM Module
Converter Converter 3 . 8V Protection Converter 3.8V
BQ25071 | | Power Path TPS62290 | weu L power Path TPSG2160 | o,
Battery Control Converter Battery Control c ucrt e
Charger 1.8V Charger onverter 1.8V
3.5V 9V
BQ28Z2610
TPS63020 TPS62160
Batte
Protecrlzr Buck-Boost —SFSMedule Battery Buck | GPS Module
Converter 5V Converter 5V
Battery
TPS61175 TASS411 TPS6 1_1 75
— Boost o Sepic TAS5411
Converter Audio Amplifier Con I';' o Audio Amplifier
9V Vv 9V
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Power and Efficiency — Standby Operation

Low voltage configuration

Voltage Rail
Main Input

GSM Module
GPS Module
MCU and Logic
Audio Amplifer

Efficiency

Input current at no load 1 mA

Voltage [V] Current [A] Power [W]

14

3.8
5
1.8
9

0.003

0.005
0
0
0

0.04

0.02
0.00
0.00
0.00
0.02
45%

Voltage Rail
Main Input

GSM Module
GPS Module
MCU and Logic
Audio Amplifer

Efficiency

High voltage configuration

Voltage [V] Current [A] Power [W]

14

3.8
5
1.8
9

0.004 0.05
0.005 0.02
0 0.00

0 0.00

0 0.00
0.02

36%

Input current at no load 1.5 mA
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Power and Efficiency — Light Load Operation

Low voltage configuration High voltage configuration
Voltage Rail Voltage [V] Current [A] Power [W] Voltage Rail Voltage [V] Current [A] Power [W]
Main Input 14 0.225 3.15 Main Input 14 0.214 3.00
GSM Module 3.8 0.2 0.76 GSM Module 3.8 0.2 0.76
GPS Module 5 0.1 0.50 GPS Module 5 0.1 0.50
MCU and Logic 1.8 0.1 0.18 MCU and Logic 1.8 0.1 0.18
Audio Amplifer 9 0.1 0.90 Audio Amplifer 9 0.1 0.90
2.34 2.34
Efficiency 74% Efficiency 78%
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Power and Efficiency — Light Load on Backup

Low voltage configuration High voltage configuration
Voltage Rail Voltage [V] Current [A] Power [W] Voltage Rail Voltage [V] Current [A] Power [W]
Main Input 3.5 0.747 2.61 Main Input 7 0.399 2.79
GSM Module 3.8 0.2 0.76 GSM Module 3.8 0.2 0.76
GPS Module 5 0.1 0.50 GPS Module 5 0.1 0.50
MCU and Logic 1.8 0.1 0.18 MCU and Logic 1.8 0.1 0.18
Audio Amplifer 9 0.1 0.90 Audio Amplifer 9 0.1 0.90
2.34 2.34
Efficiency 90% Efficiency 84%
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Power and Efficiency — Nominal Load Operation

Low voltage configuration High voltage configuration
Voltage Rail Voltage [V] Current [A] Power [W] Voltage Rail Voltage [V] Current [A] Power [W]
Main Input 14 1.13 15.77 Main Input 14 0.95 13.32
GSM Module 3.8 0.5 1.90 GSM Module 3.8 0.5 1.90
GPS Module 5 0.8 4.00 GPS Module 5 0.8 4.00
MCU and Logic 1.8 0.5 0.90 MCU and Logic 1.8 0.5 0.90
Audio Amplifer 9 0.5 4.50 Audio Amplifer 9 0.5 4.50
11.30 11.30
Efficiency 72% Efficiency 85%
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Power and Efficiency — Nominal Load on Backup

Low voltage configuration High voltage configuration
Voltage Rail Voltage [V] Current [A] Power [W] Voltage Rail Voltage [V] Current [A] Power [W]
Main Input 3.5 3.71 13.00 Main Input 7 1.85 12.98
GSM Module 3.8 0.5 1.90 GSM Module 3.8 0.5 1.90
GPS Module 5 0.8 4.00 GPS Module 5 0.8 4.00
MCU and Logic 1.8 0.5 0.90 MCU and Logic 1.8 0.5 0.90
Audio Amplifer 9 0.5 4.50 Audio Amplifer 9 0.5 4.50
11.30 11.30
Efficiency 87% Efficiency 87%
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Power Path Control — Low Voltage — PMP9769

Input DCDC Converter Sl el Sl hag Intermediate Rail
Li il _—
Supply Voltage | | -M43603 TPS63020 M/ D e
2UPPY YORA% | |nput DCDC |— 5V /BCU@OOSI/—M“"’
Converter | _— onverter 3.8V oo R17
— s
[
JES&E??U// RS, %
BQ25071 oot Mcu l> :
Battery Converter e ! )
Charger 1.8v R23 .
3.5V oo L
R21 GND
3%282610 TPS63020
attery Buck-Boost | —CGFS Medule
Protector Backup Battery Qz "
|_Converter | —&yx/—1~ . °
I &— | 3= w0 adB
Battery R22
TPS61175 TAS5411
R24
C;]T;?ter Audio Amplifier as
Y hl
GND
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Measurements — Power Path Control

Low Voltage — PMP9769

i |

k

-

LM43603 TPS63020 Supply Voltage 10V/div, DC
Supply Vollage | putBEDe—— 5V Buck-Boost | oM moaue
Converter Converter 3.8V
BQ25071 TPS62290 MCU Output Voltage of Input DCDC 2V/div, DC
Buck —
Batbery Converter
Charger 1.8v
35V
BQ28Z610 = Battery Voltage 2V/div, DC
Battery Module
Protector Bé-'CK'B?tOSt &
onverter 5V
Battery Intermediate Voltage 2V/div, DC
TPS61175 TASS411
C;‘ﬁter | Audio Amplifier
Qv

Time 100ms/div V,, = 14V, 1, = 0.2A
17
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Power Path Control — High Voltage - PMP9768
Main Battery ™ x'w‘"“imm % . Intermediate Voltage
24 41 g
- Je Kinkmasrs 1 ol
MVMBTRO0ETTIG - /
mm V e
&t _ TPS62130A il ;
Sueply VRIBGET™ \tage 14V - 16V Buck | GSM Module gi—;ik‘mmmm. ,e
Protection T Converter 3.8V .
PS62160
Battery Buck ey ;
Charger Converter | 1 8V S g i | .
= L  indt i
%V\\ : | = & =
e s .
Battery {g&ﬂi GPS Module - l s "
Converter \5\\ - IS‘N = 53
Y, -
TS | Lw .
e Audio Amplifier B ' PMP 9768
9V High Voltage e-call Power supply - 1
i
® = @ 18
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Measurements — Power Path Control
High Voltage — PMP9768

Supply Vo\tagg

Supply Voltage 10V/div, DC

—_—

TPS61175

Sepic
Converter

TAS5411
Audio Amplifier

Over | 14V —16V ISE2130A e |

Protection _{ Converter 3 8V L

- //—-"""Intermediate Voltége 5V/div, DC
Battery Buck el
Charger Converter 1.8V e
9V Battery Voltage 5V/div, DC
Battery \Tpggigﬁu GPS Maodule 9

Converter 5V

J-;Comparator Output 500mV/div, DC

Vv

Time 500ms/div Vi =14V, I, = 0.1A

AN
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Low Voltage — PMP9769 GSM Modem Supply

Supply Voltage

LM43603
Input DCDC
Converter —J SV
BQ25071 L Power Path
Battery Control
Charger
3.5V
BQ28Z610
Battery
Protector
Battery

GSM Module
3.8V
562290 c
Buck | _MCU
Converter | 1.8V
TPS63020
Buck-Boost |—2PS Module
Converter 5V
TPS61175 TAS5411
Boost Audio Amplifier
Converter
AV

/lntermediate Voltage 200mV/div, AC

Output Voltage of Buckl Boost Converter 200mVidiv, AC

h"iuﬂmﬂuﬂw_-w.'."HH#mHTWhM%WiWFW“ﬂ"’*WWWWIMM;_[#W'WWWWW'M

Inductor Current 2A/div, DC

Output Current 2A/div, DC

.

Time 1ms/div Ve = 5V
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High Voltage — PMP9768 GSM Modem Supply

Supply Voltage

Over —
Voltage 14V - 16V
Protection T

L Power Path
\— Battery Control
Charger

PS62160
Buck
Converter

Battery

TPS62160
Buck
Converter

TPS61175
Sepic
Converter

GSM Module

3.8

MCU

1.8V

GPS Module

5V

TAS5411

Audio Amplifier

Vv

\Gulput Voltage of Bucy : Converler S0mVidiv, AC

0 S O o BN S

Inductor Current 248/div, DG

- -
|
e SR
Output Current 2A/div, DC

W = 14V

Time 1ms/div A
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Low Voltage — PMP9769 Audio Supply

Supply Voltage

LM43603

Input DCDC
Converter _J SV
BQ25071 L Power Path
Battery Control
Charger
3.5V
BQ28Z610
Battery
Protector
Battery

TPS63020 s
Buck-Boost |—=SM Module
Converter
3.8V
/
Buck | _MCU
Converter
1.8v
TPS63020
Buck-Boost |—CFS Module
Converter
5V

Audio Amplifier

Vv

Intermediate Voltage 100m\V/div, AC

Output Voltage of Boost Converter 100mV/div, AC

Inductor Current 2A/div, DC
Time 100ps/div Ve =5V f,.=2kHz, R, =8.70
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High Voltage — PMP9768 Audio Supply

Supply Voltage

Over
Voltage
Protection

:

14V - 16V

TPS62130A
Buck
Converter

N

Battery
Charger

Power Path
Control

PS62160
Buck
Converter

Battery

TPS62160
Buck
Converter

GSM Module /
3.8V

S5411
Audio Amplifier

Vv

Intermediate age 50mV/div, AC

Output Voltage of Sepic Converter 100mV/div, AC

Inductor Current L4a 500mA/div, DC

uctor Current L4b 500mA/div, DC

me 100'—'5"(:"\’ VINTERMEDIATE = 14V= fAndio =2k L= 8.7Q
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LPDCDC Application Support on E2E

http://e2e.ti.com/support/power management/non-isolated dcdc/f/196
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http://e2e.ti.com/support/power_management/non-isolated_dcdc/f/196
http://e2e.ti.com/support/power_management/non-isolated_dcdc/f/196
http://e2e.ti.com/support/power_management/non-isolated_dcdc/f/196
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http://www.ti.com/lsds/ti/power-management/battery-fuel-gauge-overview.page

bq27441

IT Pre-programmed profiles
Power: 93/21/0.6uA

200 — 8000 mAhr battery capacity
-40C to 85C operating temp range
12p SON 2.5x4mm

CEDV+

Pre-programmed selectable profiles
Power: 50/9/0.6uA

100 — 29000 mAhr battery capacity
-40C to 85C operating temp range
9p CSP 1.6x1.6mm

1 Series battery

Key battery gauges for automotive

bq28z610

Gauge + Protector

IT Fuel gauge

High NFET Drive

100 — 14000 mAhr battery capacity
-40C to 85C operating temp range
12p SON 4x2.5 mm

1-2 Series battery

26
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0g28z610:Battery gauge + integrated protector for 1-2s cells

QO Li lon/LiFePO4 Pack with 1s to 2s cell O Reduce space and cost with integrated gauge and protector function

O Operational modes; Normal, Sleep and Shipmode in single package

O Operates Down to 2.2V QO Intelligent charging control for a wide variety of chargers/bg24773

O Accurate Cell Measurement +1mV O Supports high current applications with low voltage drop across the

U Current sense with 1mQ sense resistor low value 1mQ sense resistor

U Cell balancing for 2s with internal switches O Low voltage operation supports wider variety of cells

Q Protection for : Over/Under Voltage, Over Current Q Ability to communicate to MCU with fault condition and protection
Charging/Discharging, Short Circuit Charge/Discharge, Over FETs OFF

Temperature
O Ex. Thermistor biasing output and monitor
Q Battery Trip Point Alert
Q4 12C Interface
O Works with 1.8V 1/0

O SON 12pin Package (2.5mmx4mmx0.9mm) : - - .
R Typical Application Schematic
Applications e
O Automotive Telematics, eCall Lﬁ WE\;%
Q Tolling ‘ J\’f::: e v |4

Lifetime data supports warranty claim verification
Authenticates legitimate battery pack (SHA-1)
Low BOM (less than 27 — 2s system)

Lower total solution area footprint

[ W Wy W

Q Insurance Tracking o
O Fleet management
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http://www.ti.com/product/BQ28Z610?HQS=pwr-alps-lpdc-tps63020q1-null-null-bq28z610-eu

bg27220 - 1S System/Pack-Side Fuel Gauge

+ Single Cell Li-ion/LiFePO4 Fuel Gauge
= Powered directly from battery
= Supports embedded /removable battery
= Flexible to be placed in system/pack side
» Ultra low power Normal/Sleep/Shutdown of 50/9/0.6uA
+ Accumulated passed charge counter
+ CEDV algorithm Technology
= Remaining Capacity and State of Charge
= State of Health (SOH) reporting battery age estimation

= Auto-compensation for aging, temperature, rate of
charge/discharge

= Multiple selectable pre-programmed profiles for 4.2V,
4.35V & 4.4V cells

= OTP open space for 3 additional CEDV profiles
» Configurable Alert Interrupt to Host
» External sense resistor supports high chg/dsg currents

* Internal temperature sensor/External thermistor
_o plications

+ Keyfob

+ Current sensing

* Automotive eCall

* Insurance tracking

Benefits

. Selectable chemistry profiles:

= Extremely easy to setup and go to production

= Solve customer inventory management across multiple
projects

= Additional CEDV profile parameters self-tuned by
customer without needing TI's support

= Quick time to market with no added development

. Accumulated passed charge used as current sensor for tracking
passed charge

. Configurable interrupts save system power and frees up host from
continuous polling

. External sense resistor supports high chg/dsg currents

. External thermistor supports accurate gauging over temp

400KHz 12C enables faster configuration

T nical Application Schematic

- _ AN :
2% —se a < NEYE
Bus,  SDA_ ¢ Doulord :\;I,
ounbe W
-~ 1
- cAu Bafiary Pack
— ! aoc o BAT packp T
| Li-ers
BN T Cel

| D.. Prfedion T
18V _'D"m__hi.:r ==1 uF Ea -
. _um_:|7' — e[ e

-
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http://www.ti.com/product/BQ27220?HQS=pwr-bms-gauge-tps63020q1-null-null-bq27220-eu

bg27441 1S System Side Fuel Gauge

» Single Cell Li-ion Fuel Gauge . Temperature sensing without extra component

« Power directly from battery . Easy to use with minimum configuration

. SOH provides battery age estimation

. 400KHz 12C enables faster pack maker production line
configuration

. QFN package supports easier production line handling

* Impedance Track Technology
* Remaining Capacity and State of Charge
» State of Health (SOH) reporting

» Auto-compensation for aging, temperature, rate of
charge/discharge

* Pre-programmed profiles 4.2V & 4.35V cells
* Internal temperature sensor Typical App ||CatIOn Schematic

* 12C 400KHz serial mterface) e ——— A

e 12 pln QFN (25mm X 4mm i T 27411 i :
. . E ) 1.0 MO |D:|Ita | 2;;;? :Ig Jome

Applications B e el S

+  Keyfob " e

* Automotive eCall , =

* Insurance tracking

Wip TEXAS INSTRUMENTS



Battery Charger for Automotive
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http://www.ti.com/lsds/ti/power-management/battery-charger-ic-overview.page

Key Linear Chargers for Automotive

bq24030/1-Q1

Power Path

bgq2407x-Q1

1S, 1.5A charge current, 6.4V Vin
4.1/4.2V battery charge, SYSOFF
2 charge status outputs

Power path

bq24081-Q1

1S, 1A charge current, 6.5V Vin,
4.2V battery charge,
2 charge status options

bg25071-Q1

1S, 1A charge current, 8V Vin
3.5V battery charge
LiFePO4 chemistry

Performance

1A 1.5A Max charge current

31
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bg25071-0O1
Automotive, 1A, Single Cell LiFePO4, 30V Input Rating, Integrated LDO

+ AEC-Q100 qualified » Automotive grade product

« Single cell LiFePO, charging algorithm « Safety

« 30V input rating, with 10.5V OVP * Supports low-cost unregulated adapters
*  50mA integrated LDO * Integration for space-limited applications
* Programmable ICHG through ISET and EN * Flexibility

* Thermal regulation and protection
« Charging status indication

« 2-mm x 3-mm SON10 Package T T i : o
e =

Applications N l =

« Tolling I j%}i_

« Insurance Tracking ji | ik

« Fleet Management ] ey i

- eCall = 1 i iﬁﬁﬁ

O DISpIay Key ] — GPIO

32
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http://www.ti.com/product/BQ25071-Q1
http://www.ti.com/product/BQ25071-Q1
http://www.ti.com/product/BQ25071-Q1

bg25071-Q1 Typical Application Circuit

Charge Indication Output for

8V Max Input with 10.2V drlvmg' D or host S|g'naI|ng'
over voltage protection Pull-Up
USB or TA — % STATUS
CHG
WBLUS L IN VDD
GND ouT
or | L 1 |
D- :I: I Temperature ABB
= onitorin
Program to —_ bg25071-Q1 L / 9
USB500 mode ——= e BAT
TS TEMFP PAIIH‘
ISET ::T
Programmable Charge i
current =
GND
= LDD T VCHG DET
PWRPD
T I USB DET
/ L VUSBIN
50mA LDO to 1 ACDET
drive external low T
power circuitry — GPIO

Wip TEXAS INSTRUMENTS



bq24081-01

Automotive, 1A, Li-ion and Li-polymer charger

Features

« AEC-Q100 qualified 0

* Integrated power FET and current sensor forup
to 1-A charge applications from AC adapter .

» Pre-charge conditioning with safety timer .

* Charge and power-good status output .

Integrated charge-current monitor
Fixed 7-Hour fast charge safety timer
Small 3-mm x 3-mm VSON10 Package

Applications

Tolling

Insurance Tracking
Fleet Management
eCall

Display Key

Automotive grade product

Small and low cost solution

Maximizes battery capacity, cycle life and safety
Ideal for Low-Dropout Charger Designs
Automatic Sleep Mode for Low Power
Consumption

PACK+ | Battery Pack |

1

|

2 I |

~01pF | |
PACK | | System

— |

— |

— |
| System
t Interface

34
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http://www.ti.com/product/BQ24081-Q1
http://www.ti.com/product/BQ24081-Q1
http://www.ti.com/product/BQ24081-Q1

0g24081-Q1 Typical Application Circuit

Integrated FET and

— Adapter
vDC PACK+ | Battery Pack

|
|
0.1 uF IN ouT |
GNP [ | System
pp— |
|
NC n | System
s Interface

i

[

Connect LEDs or directly /
to system to report

i Ext. R set the
chargvlngvstatus

charging current
35
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ba24030/1-01
Automotive, 1.59A, System Power-Path

« AEC-Q100 qualified « Automotive grade product
* Integrated Dynamic Power-Path Management * Reduces the impact of charge and discharge
« AC Adapter or USB port to simultaneously cycles on the battery, allows for proper charge
power the system and charge the battery termination, and allows the system to run with an
« Autonomous power source selection (AC absent or defective battery pack
Adapter or USB) « Selects priority of the input sources
» Integrated USB charge control with selectable » Allows the use of one input connector
100-mA and 500-mA maximum input current * Allows the selection of a lower current rated
regulation limits adapter based on the average load, rather than a
« Dynamic total current management for USB high peak transient load

e 3.5-mm x 4.5-mm OFN Package

Applications

vDC

USB Port GND

« Tolling 3

* Insurance Tracking oo |

« Fleet Management i

« eCall

« Display Key 36
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0g24030/1-Q1 Typical Application Circuit

18V MAX, 16V OVP

AC adapter ‘

AC Adapter /

VDC

bq24030-Q1/bq24031-Q1

GND |

USB Input
7V MAX, 6V OVP

Build in 3.3V LDO

-

Power Path
Management

T 10 pF

Control and
Status Signals

System
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bg2407x-Q1
Automotive Qualified Li-lon Battery Charger with NTC Monitoring & Power Path

Automotive AEC-Q100 qualified .
Input current limiting: 100 or 500 mA for USB, .
user-programmable for non-USB applications .
28V max Vin with OVP at 6.5V, 2A max input

and output currents, 1.5A max charge current .
Dynamic Power Management with integrated .

input and charge FETs
Programmable timers which can be disabled
3x3mm 16pin QFN package

Tolling

Insurance Tracking
Fleet Management
eCall

Display Key

Support mini-USB interface

Protects against voltage transients
Maximize use of input power; save cost in AC
adapters; allows instant turn-on

More safety and flexibility

Small integrated solution

Available Options

Part Number

VREG

OoVvP

VOUT

SYSOFF

bq24075-Q1

4.2V

6.6V

5.5V

Yes

bq24079-Q1*

6.6V

5.5V

Yes

*RTM 1Q17
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bg2407x-Q1 Typical Application Circuit

VIN based current

Power Path

/ Management
r— 1

Veatreg = 4.2V

) 1kQ
reduction loop for — AN
USB charging AAR, el
s
AC adapter or USB L o]
\51 |
28V MAX5.6.5V OVP S |% I SYSTEM I
Adaptor IN o
bC 23] p— U 10
luF_T_ L4 Elpza s
GNDf— T o Tarur
L[sjvss bq24079-Q1 -
System ON/ -

OFF Control

Input Current
Limit Control

or]|SET

BATLL /:/ lens = 1.5A MAX
I4.7ui |

[EN2 | EN1 | I, MAX
L L |100 mA
~L | H>|500mA
H L Resistor Programmable
H H  Chip disable, USB suspend

- | I

__;l{;’

= Flexible voltage-based

battery NTC monitoring 5
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For more information visit Tl.com/power
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