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Overvoltage Protection for 2-Series to 5-Series Cell Li-lon Batteries
with Internal Delay Timer

Check for Samples: bq771800, bq771801, bq771802, bq771803

FEATURES « Small Package Footprint

e 2-, 3-, 4-, and 5-Series Cell Overvoltage — 8-pin QFN (3 mm x 4 mm)
Protection

e Internal Delay Timer APPLICATIONS

e Fixed OVP Threshold » Protection in Li-lon Battery Packs in:

e High-Accuracy Overvoltage Protection: — Power Tools
+10 mV — UPS Battery Backup

e« Low Power Consumption I 1 HA — Light Electric Vehicles (eBike, eScooter,
(Veew@aL < VeroTect) Pedal Assist Bicycles)

e Low Leakage Current Per Cell Input <100 nA

DESCRIPTION

The bq7718xy family of products is an overvoltage monitor and protector for Li-lon battery pack systems. Each
cell is monitored independently for an overvoltage condition.

In the bq7718xy device, an internal delay timer is initiated upon detection of an overvoltage condition on any cell.
Upon expiration of the delay timer, the output is triggered into its active state (either high or low depending on the
configuration). For quicker production-line testing, the bq7718xy device provides a Customer Test Mode with
greatly reduced delay time.

VDD | 1 8 [OUT
V5| 2 7 | VSS
V4| 3 6 [V1
V3| 4 5 | V2

Figure 1. bg771800 Pinout

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.
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A

‘h\ during storage or handling to prevent electrostatic damage to the MOS gates.

ORDERING INFORMATION

These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam

Package OV Hysteresis Output ) Tape and Reel | Tape and Reel
Ta Part Number Package Designator OVP (V) ) Delay Output Drive (Large) (Small)
bq771800 4.300 0.300 4s CMojgﬁCt'Ve bq771800DPJR | bq771800DPJIT
NCH Active Low,
bq771801 4.275 0.050 3s Open Drain bq771801DPJR | bq771801DPJT
-40°C to . NCH Active Low,
110°C bq771802 8-Pin QFN DPJ 4.225 0.300 1ls Open Drain bq771802DPJR | bq771802DPJT
bq771803 4.275 0.050 1s NCOH Active Low, | 1).771803DPJR | bq771803DPJT
pen Drain
(1) - NCH, Active
bq7718xy 3.850-4.650 0-0.300 1ls Low, Open Drain bq7718xyDPJR | bq7718xyDPJT
(1) Future option, contact TI.
THERMAL INFORMATION
1 bq7718xy
THERMAL METRIC® UNITS
8 PINS
03a Junction-to-ambient thermal resistance 56.6
8¢ (top) Junction-to-case(top) thermal resistance 56.4
038 Junction-to-board thermal resistance 30.6 oW
Wit Junction-to-top characterization parameter 1.0
Wip Junction-to-board characterization parameter 37.8
83c(bottom) Junction-to-case(bottom) thermal resistance 11.3

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

bq7718xy Pin Name Type /O Description
VDD P Power supply
2 V5 | Sense input for positive voltage of the fifth cell from the bottom of the stack
3 V4 | Sense input for positive voltage of the fourth cell from the bottom of the stack
4 V3 | Sense input for positive voltage of the third cell from the bottom of the stack
5 V2 | Sense input for positive voltage of the second cell from the bottom of the stack
6 V1 | Sense input for positive voltage of the lowest cell in the stack
7 VSS P Electrically connected to IC ground and negative terminal of the lowest cell in the stack
8 ouT (@) Output drive for overvoltage fault signal
PIN DETAILS

In the bq7718xy device, each cell is monitored independently. Overvoltage is detected by comparing the actual
cell voltage to a protection voltage reference, Vgy. If any cell voltage exceeds the programmed OV value, a timer
circuit is activated. When the timer expires, the OUT terminal goes from inactive to active state.

For NCH Open Drain Active Low configurations, the OUT pin pulls down to VSS when active (OV present) and is
high impedance when inactive (no OV).
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Figure 2. Timing for Overvoltage Sensing

Sense Positive Input for Vx

This is an input to sense each single battery cell voltage. A series resistor and a capacitor across the cell for
each input is required for noise filtering and stable voltage monitoring.

Output Drive, OUT

This terminal serves as the fault signal output, and may be ordered in either active HIGH or LOW options.

Supply Input, VDD

This terminal is the unregulated input power source for the IC. A series resistor is connected to limit the current,
and a capacitor is connected to ground for noise filtering.
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DC CHARACTERISTICS

Typical values stated where T, = 25°C and VDD = 18 V, MIN/MAX values stated where T, = —40°C to 110°C &fd Vpp =3V
to 25 V (unless otherwise noted).

sYmBoOL | PARAMETER CONDITION MIN TYP | MAX | UNIT
Voltage Protection Threshold VCx
bq771800 4.300 Vv
Vov V(proTeCT) OVervoltage Detection bq771801, bq771803 4.275 \%
bq771802 4.225 _ v
bq771800 250 300 400 mv
Vhys QV Detection Hysteresis bq771801, bq771803 0 50 100 \%
bq771802 250 300 400 mV
Voa OV Detection Accuracy Ta=25°C -10 10 mV
T =—-40°C -40 44 mv
v OV Detection Accuracy Across Ta=0°C -20 20 mv
OADRIFT

Temperature

T, = 60°C -24 24 mV
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TYPICAL CHARACTERISTICS
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Figure 3. Overvoltage Threshold (OVT) vs. Figure 4. Hysteresis Vyys vS. Temperature
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APPLICATION INFORMATION

CVD'L_‘I'
——1 VDD ouT ——»
V5 VSS j
Cells == TCIN
—VW \VZ! V!
cola == "N L
elld —= “CIN
V3 V2
RiN
Cell3 —= FCIN
RVVV
cer == N FCi
R \4
Celll _[ N ==cy
-

Figure 9. Application Configuration

NOTE
In the case of an Open Drain Active Low configuration, an external pull-up resistor is
required on the OUT terminal.

Changes to the ranges stated in Table 1 will impact the accuracy of the cell
measurements.

Changes to the ranges stated in Table 1 will impact the accuracy of the cell measurements. Figure 9 shows each
external component.

Table 1. Parameters

PARAMETER EXTERNAL COMPONENT MIN NOM MAX UNIT
Voltage monitor filter resistance RIN 900 1000 1100 Q
Voltage monitor filter capacitance CIN 0.01 0.1 uF
Supply voltage filter resistance RVD 100 1K Q
Supply voltage filter capacitance CVD 0.1 uF
CD external delay capacitance 0.1 1 uF
OUT Open dralntge;i:grxull up resistance 100 KO

NOTE
The device is calibrated using an R;y value = 1 kQ. Using a value other than this
recommended value changes the accuracy of the cell voltage measurements and Vgy
trigger level.
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APPLICATION SCHEMATIC

CVD‘T
—’W\/L VDD ouT

Rvp

—
V5 VSS —J_
A V4 V1
Cell4 —= IN =CN
V3 V2 MW
RIN \‘
Cell3 —= =C|N =
_Wv
Cellz == N o +
Cell1 _[ N =y
Figure 10. 4-Series Cell Configuration Figure 11. 3-Series Cell Configuration with Fixed
Delay
CVDJ_
YV - .
Rvb
—A\\W
R
Cellz—_l_— N =ciy

Figure 12. 2-Series Cell Configuration with Internal Fixed Delay

NOTE
In these application examples, an external pull-up resistor is required on the OUT terminal
to configure for an Open Drain Active Low operation.
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CUSTOMER TEST MODE

Customer Test Mode (CTM) helps to reduce test time for checking the overvoltage delay timer parameter once
the circuit is implemented in the battery pack. To enter CTM, VDD should be set to at least 10 V higher than V5
(see Figure 13). The delay timer is greater than 10 ms, but considerably shorter than the timer delay in normal
operation. To exit Customer Test Mode, remove the VDD to V5 voltage differential of 10 V so that the decrease
in this value automatically causes an exit.

CAUTION

Avoid exceeding any Absolute Maximum Voltages on any pins when placing the part
into Customer Test Mode. Also avoid exceeding Absolute Maximum Voltages for the
individual cell voltages (V5-V4), (V4-V3), (V4-V3), (V3-V2), (V2-V1), and (V1-VSS).
Stressing the pins beyond the rated limits may cause permanent damage to the
device.

Figure 13 shows the timing for the Customer Test Mode.

Figure 13. Timing for Customer Test Mode
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Figure 14 shows the measurement for current consumption for the product for both VDD and Vx.

Cells =

Celd —=

CelB —=

Cell2 =

Celll =

VDD

V5

V4

V3

PP

ouT

VSS

V1

V2

—

IIN

IIN

Figure 14. Configuration for IC Current Consumption Test
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DPJ (R—PWSON—NB) PLASTIC SMALL OUTLINE NO-LEA
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PACKAGE OPTION ADDENDUM

@ Only one of markings shown within the brackets will appear on the physical device.

Important Information and Disclaimer:The information provided on this page represents Tl'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 TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.
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TAPE AND REEL INFORMATION

"""""" e InIe e

*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)

BQ771800DPJR WSON DPJ 8 3000 330.0 124 33 43 11 8.0 12.0 Q2
BQ771800DPJT WSON DPJ 8 250 180.0 124 33 43 11 8.0 12.0 Q2
BQ771801DPJR WSON DPJ 8 3000 330.0 12.4 3.3 4.3 11 8.0 12.0 Q2
BQ771801DPJT WSON DPJ 8 250 180.0 124 3.3 4.3 11 8.0 12.0 Q2
BQ771802DPJR WSON DPJ 8 3000 330.0 124 33 4.3 11 8.0 12.0 Q2
BQ771802DPJT WSON DPJ 8 250 180.0 124 33 43 11 8.0 12.0 Q2
BQ771803DPJR WSON DPJ 8 3000 330.0 124 3.3 43 11 8.0 12.0 Q2
BQ771803DPJT WSON DPJ 8 250 180.0 124 3.3 43 11
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
BQ771800DPJR WSON DPJ 8 3000 367.0 367.0 35.0
BQ771800DPJT WSON DPJ 8 250 210.0 185.0 35.0
BQ771801DPJR WSON DPJ 8 3000 367.0 367.0 35.0
BQ771801DPJT WSON DPJ 8 250 210.0 185.0 35.0
BQ771802DPJR WSON DPJ 8 3000 367.0 367.0 35.0
BQ771802DPJT WSON DPJ 8 250 210.0 185.0 35.0
BQ771803DPJR WSON DPJ 8 3000 367.0 367.0 35.0
BQ771803DPJT WSON DPJ 8 250 210.0 185.0 35.0
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve 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. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license 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 Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or 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 altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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