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设设计计指指南南：：TIDA-050041
符符合合大大电电流流注注入入 (BCI) 标标准准的的汽汽车车尾尾灯灯参参考考设设计计

说说明明

TPS92611-Q1 参考设计适用于汽车尾灯且符合 EMC
标准。利用多个单通道器件与电池应用直接连接，而且

故障引脚通过连在一起可实现连带失效功能。TIDA-
050041 提供了一些建议，可使用 ISO11452-4 200mA
测试电流替代法通过大电流注入 (BCI) 测试，并符合

HKMC ES96200 标准。

资资源源

TIDA-050041 设计文件夹

TPS92611-Q1 产品文件夹

Search Our E2E™ support forums

特特性性

• 通过大电流注入 (BCI) 测试：

– 符合 ISO11452-4 标准，测试电流为 200mA

– 符合 HKMC ES96200 标准

• 支持连带失效功能

• 适用于非板载驱动应用

应应用用

• 尾灯

• 车内灯

该 TI 参考设计末尾的重要声明表述了授权使用、知识产权问题和其他重要的免责声明和信息。

http://www-s.ti.com/sc/techlit/TIDUEW5.pdf
http://www.ti.com.cn/tool/cn/TIDA-050041
http://www.ti.com.cn/product/cn/TPS92611-Q1
http://e2e.ti.com
http://e2e.ti.com/support/applications/ti_designs/
http://www.ti.com.cn/solution/cn/automotive-rear-light
http://www.ti.com.cn/solution/cn/automotive-interior-light
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1 System Description

In an automotive rear lamp application, long cables are used to connect the battery to a LED module. The
noise generated by RF electromagnetic fields frequently degrades the performance of the electronic
device by generating CM currents on cables. The effect of noise on rear lamp system can be simulated
well by injecting common mode current to the cables of the equipment. Several automotive standards,
such as ISO11452, define methods to evaluate the immunity levels of electronic devices. ISO11452-4
defines procedure and several different levels for conducting immunity testing of wiring harnesses in the
frequency range of 1-400MHz.

This reference design incorporates 4 single-channel LED drivers with fault bus. It can pass the ISO11452-
4 200mA level substitution method and HKMC ES96200 standard BCI test.

1.1 Key System Specifications

TIDA-050041 reference design provides a template for 8 or 12 LED off-board driving rear light applications
with 4pcs TPS92611-Q1.

表表 1. Key System Specifications

PARAMETER SPECIFICATIONS
Input Voltage 9 V-16 V

Output Current 100mA
Input capacitor 4.7uF + 100nF

Output capacitor 100nF
System level protection One-Fails-All-Fail

http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDUEW5.pdf
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2 System Overview

2.1 Block Diagram

图图 1. TIDA-050041 Block Diagram

2.2 Design Considerations

To pass BCI test, it is important to follow the three items:

• Good input filter circuit can suppress the BCI noise, TI recommends to place input capacitors as close
to device pins as possible.

• Vias will introduce parasitic noise, TI recommends to use as less vias as possible especially on power
traces.

• Large GND polygon can provide a good noise path and thermal performance, TI recommends to
merge GND together and keep it as large as possible.

2.3 Highlighted Products

TPS92611-Q1 is a simple single-channel high-side LED driver operating from an automotive car battery. It
is a simple and elegant solution, with LED diagnostics, to deliver constant current for a single LED string.
It is a one-fails–all-fail feature able to work together with other LED drivers, such as the TPS9261x-Q1,
TPS9263x-Q1, and TPS9283x-Q1 devices, to address different requirements.

http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDUEW5.pdf
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图图 2. TPS92611-Q1 Block Diagram

http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDUEW5.pdf
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3 Hardware, Testing Requirements, and Test Results

3.1 Required Hardware

This test is based on the qualified test agency, so the required hardware customer needs include:

• TIDA-050041 board

• LED board with 8 LED (2 LED per string) or 12 LED (3 LED per string)

• Test wires referencing the ISO 11452-4 request

http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDUEW5.pdf
http://www.ti.com/tool/TIDA-050041
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3.2 Testing and Results

3.2.1 Test Setup

Reference the standard of ISO11452-4.

3.2.2 Test Results

Pass the ISO11452-4 200mA level substitution method and HKMC ES96200 standard BCI test. The
formal reports are provided using the following links:

• ISO11452-4 200mA level substitution method test report

• HKMC ES96200 standard test report

http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDUEW5.pdf
https://www.iso.org/standard/74108.html
http://www.ti.com/lit/pdf/tiduew5
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4 Design Files

4.1 Schematics

To download the schematics, see the design files at TIDA-050041.

4.2 Bill of Materials

To download the bill of materials (BOM), see the design files at TIDA-050041.

4.3 PCB Layout print

To download the layer plots, see the design files at TIDA-050041.

4.4 Altium Project

To download the Altium Designer® project files, see the design files at TIDA-050041.

4.5 Gerber Files

To download the Gerber files, see the design files at TIDA-050041.

4.6 Assembly Drawings

To download the assembly drawings, see the design files at TIDA-050041.

5 Related Documentation
1. Automotive Rear Light EMC Reference Design
2. ISO11452-4

5.1 商商标标

E2E is a trademark of Texas Instruments.
Altium Designer is a registered trademark of Altium LLC or its affiliated companies.
All other trademarks are the property of their respective owners.

5.2 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.

http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDUEW5.pdf
http://www.ti.com/tool/TIDA-050041
http://www.ti.com/tool/TIDA-050041
http://www.ti.com/tool/TIDA-050041
http://www.ti.com/tool/TIDA-050041
http://www.ti.com/tool/TIDA-050041
http://www.ti.com/tool/TIDA-050041
http://www.ti.com/lit/pdf/TIDU448
https://www.iso.org/standard/74108.html


重要声明和免责声明
TI“按原样”提供技术和可靠性数据（包括数据表）、设计资源（包括参考设计）、应用或其他设计建议、网络工具、安全信息和其他资源，
不保证没有瑕疵且不做出任何明示或暗示的担保，包括但不限于对适销性、某特定用途方面的适用性或不侵犯任何第三方知识产权的暗示担
保。
这些资源可供使用 TI 产品进行设计的熟练开发人员使用。您将自行承担以下全部责任：(1) 针对您的应用选择合适的 TI 产品，(2) 设计、验
证并测试您的应用，(3) 确保您的应用满足相应标准以及任何其他功能安全、信息安全、监管或其他要求。
这些资源如有变更，恕不另行通知。TI 授权您仅可将这些资源用于研发本资源所述的 TI 产品的应用。严禁对这些资源进行其他复制或展示。
您无权使用任何其他 TI 知识产权或任何第三方知识产权。您应全额赔偿因在这些资源的使用中对 TI 及其代表造成的任何索赔、损害、成
本、损失和债务，TI 对此概不负责。
TI 提供的产品受 TI 的销售条款或 ti.com 上其他适用条款/TI 产品随附的其他适用条款的约束。TI 提供这些资源并不会扩展或以其他方式更改 
TI 针对 TI 产品发布的适用的担保或担保免责声明。
TI 反对并拒绝您可能提出的任何其他或不同的条款。IMPORTANT NOTICE

邮寄地址：Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022，德州仪器 (TI) 公司

https://www.ti.com/legal/termsofsale.html
https://www.ti.com
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