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PowerLAN™ Master Gateway Battery Management Controller
With PowerPump™ Cell Balancing Technology

Check for Samples: bq78PL116

1FEATURES • Accurate, Advanced Temperature Monitoring
of Cells and MOSFETs With up to 4 Sensors

23• bq78PL116 Designed for Managing 3- to
16-Series-Cell Battery Systems • Fail-Safe Operation of Pack Protection

Circuits: Up to Three Power MOSFETs and– Support for LCD and Electronic Paper
One Secondary Safety Output (Fuse)Displays or EPDs

• Fully Programmable Voltage, Current, Balance,– Configurable for 11-A, 26-A, or 110-A
and Temperature-Protection FeaturesOperating Currents

• External Inputs for Auxiliary MOSFET Control• Systems With More Than Four Series Cells
Require External bq76PL102 Dual-Cell • Smart Battery System 1.1 Compliant via
Monitors SMBus

• SmartSafety Features:
APPLICATIONS– Prevention: Optimal Cell Management
• Portable Medical Instruments and Test– Diagnosis: Improved Sensing of Cell Equipment

Problems
• Mobility Devices (E-Bike)

– Fail Safe: Detection of Event Precursors • Uninterruptible Power Supplies and Hand-Held
• Rate-of-Change Detection of All Important Cell Tools

Characteristics:
DESCRIPTION– Voltage

– Impedance The bq78PL116 master gateway battery controller is
part of a complete Li-Ion control, monitoring, and– Cell Temperature
safety solution designed for large series cell strings.• PowerPump Technology Transfers Charge

Efficiently From Cell to Cell During All The bq78PL116 along with bq76PL102 PowerLAN™
dual-cell monitors provide complete battery-systemOperating Conditions, Resulting in Longer
control, communications, and safety functions for aRun Time and Cell Life
structure of three up to 16 series cells. This– Includes User-Configurable PowerPump
PowerLAN system provides simultaneous,Cell-Balancing Modes synchronized voltage and current measurements

• High-Resolution 18-Bit Integrating Delta-Sigma using one A/D per-cell technology. This eliminates
Coulomb Counter for Precise Charge-Flow system-induced noise from measurements and allows

the precise, continuous, real-time calculation of cellMeasurements and Gas Gauging
impedance under all operating conditions, even• Multiple Independent Δ-Σ ADCs: One-per-Cell
during widely fluctuating load conditions.Voltage, Plus Separate Temperature, Current,

and Safety PowerPump technology transfers charge between
cells to balance their voltage and capacity. Balancing• Simultaneous, Synchronous Measurement of
is possible during all battery modes: charge,Pack Current and Individual Cell Voltages
discharge, and rest. Highly efficient charge-transfer

• Very Low Power Consumption circuitry nearly eliminates energy loss while providing
– < 300 mA Active, < 185 mA Standby, < 85 mA true real-time balance between cells, resulting in

longer run-time and improved cycle life.Ship, and < 1 mA Undervoltage Shutdown

1

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.

2PowerLAN, PowerPump, bqWizard are trademarks of Texas Instruments.
3All other trademarks are the property of their respective owners.

ADVANCE INFORMATION concerns new products in the sampling Copyright © 2010, Texas Instruments Incorporated
or preproduction phase of development. Characteristic data and
other specifications are subject to change without notice.www.BDTIC.com/TI
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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
during storage or handling to prevent electrostatic damage to the MOS gates.

DESCRIPTION (CONTINUED)
Temperature is sensed by up to 4 external sensors and one on-chip sensor. This permits accurate temperature
monitoring of each cell individually. Firmware is then able to compensate for the temperature-induced effects on
capacity, impedance, and OCV on a cell-by-cell basis, resulting in superior charge/ discharge and balancing
control.

External MOSFET control inputs provide user- definable direct hardware control over MOSFET states. Smart
control prevents excessive current through MOSFET body diodes. Auxiliary inputs can be used for enhanced
safety and control in large multicell arrays.

The bq78PL116 is completely user-configurable, with parametric tables in flash memory to suit a variety of cell
chemistries, operating conditions, safety controls, and data reporting needs. It is easily configured using the
supplied bqWizard™ graphical user interface (GUI). The device is fully programmed and requires no algorithm or
firmware development.

The bq78PL116 pin functions of LED1/SEG1–LED5/SEG5, PSH/BP/TP, and FIELD support LED, LCD, and
electronic paper displays (EPDs). The user can configure the bq78PL116 for the desired display type.

Figure 1. BQ78PL116 Internal Block Diagram

2 Submit Documentation Feedback Copyright © 2010, Texas Instruments Incorporated
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Figure 2. Example bq78PL116 System Implementation (12 Cells)

Copyright © 2010, Texas Instruments Incorporated Submit Documentation Feedback 3

Product Folder Link(s): bq78PL116www.BDTIC.com/TI

http://focus.ti.com/docs/prod/folders/print/bq78pl116.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUSAB8&partnum=bq78PL116
http://focus.ti.com/docs/prod/folders/print/bq78pl116.html


A
D

V
A

N
C

E
 IN

F
O

R
M

A
T

IO
N

P0023-25

bq78PL116
RGZ Package

(Top View)

CHG

S
D

O
0

DSG

S
D

I1

PRE

P
1
N

EFCIC

P
2
S

EFCID

P
2
N

CCBAT

S
D

O
2

CCPACK

S
D

I3

VLDO1

P
3
S

CSBAT

P
3
N

CSPACK

P
4
S

OSCI

P
4
N

OSCO

P
-L

A
N

1

2

3

4

5

6

7

8

9

10

11

12

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

LED5/SEG5

V
S

S

LED4/SEG4

V
1

LED3/SEG3

X
T

1

LED2/SEG2

X
T

2

LED1/SEG1

V
2

PSH/BP/TP

V
L
D

O
2

SPROT

V
3

FIELD

X
T

3

NC

X
T

4

NC

V
4

NC

S
M

B
D

A
T

RSTN

S
M

B
C

L
K

36

35

34

33

32

31

30

29

28

27

26

25

4
8

4
7

4
6

4
5

4
4

4
3

4
2

4
1

4
0

3
9

3
8

3
7

Thermal Pad

bq78PL116

SLUSAB8 –OCTOBER 2010 www.ti.com

Table 1. ORDERING INFORMATION

Cell Package Temperature Ordering Quantity, TransportProduct PackageConfiguration (1) Designator Range Number Media

bq78PL116RGZ 250, tape and reelTQFN-48, 7-mm ×bq78PL116 3 to 16 series cells RGZ –40°C to 85°C7-mm bq78PL116RGZ 2500, tape and reelR

(1) For configurations consisting of more than four series cells, additional bq76PL102 parts must be used.

AVAILABLE OPTIONS

Figure 3. bq78PL116 Pinout

bq78PL116 TERMINAL FUNCTIONS
NAME NO. TYPE DESCRIPTION

CCBAT 6 IA Coulomb counter input (sense resistor), connect to battery negative

CCPACK 7 IA Coulomb counter input (sense resistor), connect to pack negative

CHG 1 O Charge MOSFET control (active-high, low opens MOSFET)

CSBAT 9 IA Current sense input (safety), connect to battery negative

CSPACK 10 IA Current sense input (safety), connect to pack negative

DSG 2 O Discharge MOSFET control (active-high, low opens MOSFET)

EFCIC 4 I External charge MOSFET control input

EFCID 5 I External discharge MOSFET control input

FIELD 29 O EPD field segment

4 Submit Documentation Feedback Copyright © 2010, Texas Instruments Incorporated
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bq78PL116 TERMINAL FUNCTIONS (continued)

NAME NO. TYPE DESCRIPTION

LED1/SEG1 32 O LED1 – open-drain, active-low, LCD and EPD segment 1

LED2/SEG2 33 O LED2 – open-drain, active-low, LCD and EPD segment 2

LED3/SEG3 34 O LED3 – open-drain, active-low, LCD and EPD segment 3

LED4/SEG4 35 O LED4 – open-drain, active-low, LCD and EPD segment 4

LED5/SEG5 36 O LED5 – open-drain, active-low, LCD and EPD segment 5

N/C 26, 27 IO Connect 1-MΩ resistor to VSS

N/C 28 O No connect

OSCI 11 I External oscillator input (no connect, internal oscillator used)

OSCO 12 O External oscillator output (no connect, internal oscillator used)

P1N 15 O Charge-balance gate drive, cell 1 north

P2N 17 O Charge-balance gate drive, cell 2 north

P2S 16 O Charge-balance gate drive, cell 2 south

P3N 21 O Charge-balance gate drive, cell 3 north

P3S 20 O Charge-balance gate drive, cell 3 south

P4N 23 O Charge-balance gate drive, cell 4 north

P4S 22 O Charge-balance gate drive, cell 4 south

P-LAN 24 IO PowerLAN I/O to external bq76PL102 nodes

PRE 3 O Precharge MOSFET control (active-high)

PSH/BP/TP 31 IO Pushbutton detect for LED display, LCD backplane, EPD top plane and charge pump

RSTN 25 I Device reset, active-low

SDI1 14 I Connect to SDO0 via a capacitor

SDI3 19 I Internal PowerLAN connection – connect to SDO2 through a 0.01-mF capacitor

SDO0 13 O Requires 100-kΩ pullup resistor to VLDO1

SDO2 18 O Internal PowerLAN connection – connect to SDI3 through a 0.01-mF capacitor

SMBCLK 37 IO SMBus clock signal

SMBDAT 38 IO SMBus data signal

SPROT 30 O Secondary protection output, active-high (FUSE)

V1 47 IA Cell-1 positive input

V2 44 IA Cell-2 positive input

V3 42 IA Cell-3 positive input

V4 39 IA Cell-4 positive input

VLDO1 8 P Internal LDO-1 output, bypass with 10-mF capacitor to VSS

VLDO2 43 P Internal LDO-2 output, bypass with 10-mF capacitor to V2

VSS 48 IA Cell-1 negative input

XT1 46 IA External temperature-sensor-1 input

XT2 45 IA External temperature-sensor-2 input

XT3 41 IA External temperature-sensor-3 input

XT4 40 IA External temperature-sensor-4 input

– – P Thermal pad. Connect to VSS
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard
warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information 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.

Reproduction of TI information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI 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. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions www.ti.com/lprf Video and Imaging www.ti.com/video

Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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