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Small Form Factor Design for BQ25150

The BMSO013 is a small form factor design for the BQ25150. All key components for operation are laid out
ina 12 mm? area. PCB is 30mm x 18 mm (1.2” x 0.7").

The design functions as a small form factor demonstration and as a functional evaluation of the BQ25150.
Each pin on the BQ25150 has a test point on the board, (including a connector for the EV2400 to allow for
[>C communication with the charger) and a 5-kQ resistor on the TS pin.
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Figure 1. Board Front View
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Figure 2. Board Back View
Trademarks

1 Overview

The purpose of this board is to demonstrate the smallest functional solution size of the BQ25150. The
board includes capacitors on the VDD, IN, PMID, LDO, and BAT pins and a resistor from the IMAX pin to
ground. While pads for 10-kQ pullup resistors for the SDA and SCL pins are present on the board, the
pullup resistors are not included in the solution size as they are shared on the I1°C bus with the rest of the
system.

The 5-kQ resistor on the TS pin simulates an attached battery pack at 25°C, which allows for normal
operation. With the recommended setup of a 10-kQ NTC attached in parallel with a 10-kQ resistor, the
equivalent resistance at 25°C is 5 kQ. The 80-pA bias current produces a voltage of 0.4 V, which ensures
that the charger operates normally.

Most of the board uses 6-mil traces (see below). The vias for the charger solder balls are small with a
diameter of 10 mil and a hole size of 6 mil.
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1

GND

ADCIN

Figure 3. 10 mil / 6 mil Vias on the Solder Ball Pads and 6 mil Traces Away From Pads and Vias

Several higher power traces (VIN, PMID, and VBAT) have 40-mil traces to handle larger currents more
efficiently.
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Figure 4. 40-mil VIN Trace (Left) Significantly Larger Than 6 mil / PG Trace (Center Right) for Current
Capacity

1.1 Features of BQ25150

The BQ25150 charger has many useful features:

e Up to 500 mA charge current

¢ Termination current configurable down to 0.5 mA

¢ Adjustable battery voltage regulation to support different battery chemistries

* I2C communication for monitoring and control

¢ Power path allows for charging battery and powering system simultaneously

« 12-bit ADC to monitor input voltage and current, battery voltage, battery temperature (via thermistor),
and junction temperature as well as measurements from an external source

» I>)C configurable load switch or LDO (output programmable from 0.6 V to 3.7 V in 100-mV steps)

1.2 Test Results
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Schematic and Bill of Materials

Registers

U

Single-bit 12C Selection

[Jcharge CC intMask [Jcharge CVint Mask
[JCharge Done Int Mask [CJ1uM Active Int Mask
[CJVDPPM Active Int Mask [CIVINDPM Active Int Mask
[ Thermal Reg Active Int Mask []VIN PGOOD Int Mask
[CIVIN OVP Int Mask [C]BAT OCP Int Mask
[IBAT UVLO Int Mask TS COLD Int Mask
TS COOL Int Mask I TS WARM Int Mask
[JTS HOT Int Mask [JADC Ready Int Mask
[1ADC COMP1 Alarm Int Mask [] ADC COMP2 Alarm Int Mask
F1ADC COMP3 Alarm Int Mask  []IMAX Active Int Mask
EATS Open Int Mask [Watchdog Faultint Mask
[Isafety Timer Int Mask [JLDO OCP Int Mask
[J1MAX Fault Int Mask [IMR Wake1 Int Mask
MR Wake 2 Int Mask []MR Reset Warn Int Mask
[ Termination Disable EATS Enavle

[]watchdog Disable []2x Timer Enable
[JVINDPM Disable [JOPPM Disable
FALSADO Enable [JVIN gated MR Reset
[Jshipmode Enable [JADCIN Crit Monitor Enable
[]Global Int Mask [JHW Reset

[]sw Reset [1/PG GPO Control
[JHW Reset Walchdog Enable []Charge Disable

[JADC Conv Start [JEnable IIN Read
[CJEnable PMID Read [JEnable ICHARGE Read
[1Enable VIN Read []Enable VBAT Read
[JEnable TS Read [JEnable ADCIN Read

CEnable T Read

Status
CV Loop Active| NotAciive
Input Current Limit Status| Not Active
VINDPM Status | Not Active
VIN Power Status| Good
BAT OCP Status| Normal
TS Status| Normal
ADC COMP2Alarm| Not Active
TS Open Status| Normal
Charger CV Loop Enlry Flag| Yes
Input Current Limit Flag| No
VINDPM Status| No
VIN Power Good Change Flag| No
BAT OCP Flag| Normal
T8 Cold Flag| Normal
TS Warm Flag| Normal
ADC Ready Flag| No
ADC COMP2 Alarm Flag| No
IMAX Active Flag) No
Watchdog Fault Flag| No
LDO OCP Fault Flag| No
MR Wake1 Flag| No
MR Resel Wam Flag| No

Charger

ADC
ADC

Figure 7. View of Registers

Thermal Reg Status

Thermal Reg Status|

Safety Timer Fault Flag|

Save Registers || Load Registers| | Start Log || Write Register | [Read Register| | Auto Read: OFF | UpdateMede | immediate | 12C Address | D6(B) || Default View Device ACK OK

Charge Done
VDPPW Status

Yes

Not Active
Not Active
Normal

VIN OVP Status.
BAT UVLO Status

ADC COMP1 Alarm|
ADC COMP3Alarm| Not Active
CC Loop Entry Flag| No
Charge Done Flag| Yes

VDPPM Status | No
No
Normal
Fault
Normal

Normal
Not Active

VIN OVP Flag

BAT UVLO Flag

T8 Cool Flag,

TS Hot Flag
COMP1 Alarm Flag
COMP3 Alarm Flag
TS Open Flag

Normal
No
No
No
No
No
Mo

IMAX Fault Flag|
MR Wake2 Flag

2.1 Schematic

Schematic and Bill of Materials

The components in the green box are required for operation and are included in the 12 mm? solution size
(outlined by a white silkscreen box on the physical board). Components in the red box are not essential for
operation and are present to facilitate the user’s interactions with the board. Each charger pin has a
corresponding pin on the board for monitoring purposes, a connector for I°C communication with bgStudio
software, and a 5-kQ resistor on the TS pin disables the temperature monitoring function to allow for
normal operation of the charger during evaluation. While pads are available for 10-kQ pullup resistors for
SDA and SCL pins, (R2 and R3) they are not populated on this board. The connector on the right edge of
the board allows for I°C control of the charger through an EV2400 module.
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Figure 8. BQ25150 and Necessary Resistors and Capacitors
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External resistors and connectors

Figure 9. Connectors and Resistors External to Required Components

2.2 Bill of Materials

Table 1. Bill of Materials

Alternate
Qt | Valu Package Manufact | Alternate Manufacture

Designator y |e Description Reference Part Number urer PartNumber r

CAP, CERM, 4.7 uF, 10 V, +/- 20%, GRM155R61A47
C1,C5 2 |4.7uF X5R. 0402 0402 5MEAAD MuRata

CAP, CERM, 1 pF, 25 V,+/- 20%, GRM155R61E10
C2,C4 2 | 1uF X5R, 0402 0402 5MA12D MuRata

CAP, CERM, 2.2 uF, 6.3V, +/- 10%, GRM155C80J225
C3 1 |2.2uF X6S, 0402 0402 KE95D MuRata

Connector, Receptacle, 100mil, 10x1
91,02 2 10x1, Gold plated, TH Receptacle SSW-110-23-F-S | Samtec

Header (friction lock), 100mil, 4x1, 4x1 RIA
J3 1 RIA. TH Header 22/05/3041 Molex
R1 1 |5.36k | RES, 5.36 k, 1%, 0.063 W, 0402 | 0402 2"CR01MZPF536 Rohm

RCO0402FR- Yageo
0,

R4 1 |10.0k | RES, 10.0 k, 1%, 0.063 W, 0402 0402 0710KL America

BQ25150YFP, YFPOO20ACAC YFPOO20ACA Texas Texas
Ul 1 (DSBGA-20) c BQ25150YFPR gstrumen BQ25150YFPT Instruments

RCO0402FR- Yageo
0,
R2, R3 0 |10.0k | RES, 10.0 k, 1%, 0.063 W, 0402 0402 0710KL America
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PCB Layer Plots
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Small Form Factor Reference Design

Figure 10. Top Overlay
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Figure 11. Top Solder Mask

Figure 12. Top Layer

Figure 13. Bottom Layer
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Figure 14. Bottom Solder Mask

Figure 15. Bottom Overlay
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Figure 17. Board Dimensions (Image is not Actual Size)
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it 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 TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have 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. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl 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 TlI 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 TI 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 YOU 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 TI 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 TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).

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