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CAN bus, Ethernet, or FPD-Link: Which is 
best for automotive communications?

Introduction
In 1915 Ford Motor Company introduced electric lights and 
an electric horn to its Model T automobile. Since then, the 
dependence on electrical and electronic systems in auto-
mobiles has been steadily increasing. The initial systems 
tended to be local and independent. For example, a switch 
that controlled the headlights was connected directly to 
the battery. Today, however, these systems are all inter-
connected. When a car’s headlights are turned on, the 
dashboard lighting, mirrors, and other systems may all 
adjust to the new conditions. For this to work properly, 
the various different systems must communicate with one 
another. As the automobile has evolved, so have the net-
works used within it to make this communication possible. 
As autonomously driven vehicles continue to be developed, 
there will be an even greater demand for data transport 
within the vehicle and between vehicles. This article 
examines three automotive communications standards—
the controller area network (CAN) bus, Ethernet, and Flat 
Panel Display Link (FPD-Link)—and explores which inter-
face best suits which system.

CAN bus
The CAN bus was initially developed by Robert Bosch 
GmbH in the 1980s. Today it is supported by several  
manufacturers of integrated circuits and subsystems and 

is used in all modern automobiles. The CAN bus allows  
different controllers or processors on the bus to communi-
cate with one another via messages that are passed on the 
bus. There is a method for prioritization so that lower- 
priority messages do not interfere with higher-priority 
messages. The CAN bus operates at speeds of less than  
1 Mbps, and message lengths (CAN frames) are typically 
50 to 100 bits in length.

Since a CAN bus can be shared by many different con-
trollers, it is generally not very good for sending messages 
that might require updates more than approximately 100 
times per second. Ideally it is suited for relaying much 
slower status updates from sensors to the engine-control 
unit. This includes applications such as communication 
about other mechanical systems (transmission, braking, 
cruise control, power steering, windows, door locks, and 
others) where the amount of data is limited and the band-
widths involved tend to be relatively low.

Further reducing the overall transmission speed is the 
fact that automotive systems have become more compli-
cated, with more sensors and processors being added to 
the network. Figure 1 shows a CAN bus being used for both 
door- and climate-control functions. Since each of these is 
a low-bandwidth application, there is little concern about 
one interfering with the other. However, if the same bus is 
also handling a higher-bandwidth, more critical function 
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Figure 1. Portion of a CAN-bus implementation图1 部分CAN总线实施

引言

1915年，福特汽车公司把电灯和电子喇叭用于其T型
汽车。自那时起，汽车对于电气和电子系统的依赖便

不断增加。初始系统往往都是局部和独立的，例如，

一个控制车头灯的开关直接连接至电池。但在今天，

这些系统都相互连接在一起。当车头灯开启时，仪表

盘照明、后视镜和其他系统可能都会转入新的工作状

态。为了实现这些功能，各种系统必须彼此相互通

信。随着汽车技术的发展，汽车拥有了许多网络，让

这种通信成为可能。由于自动驾驶汽车的不断发展，

对于汽车内部和汽车之间进行数据传输的需求日益增

长。本文为您介绍三种汽车通信标准—控制器局域网 
(CAN)、以太网和平板显示链路 (FPD-Link)，并探讨

每种接口最适合的系统。

CAN总线

CAN总线最初于20世纪80年代由Robe r t  Bosch 
GmbH制订。今天，它得到许多集成电路和子系统制

造厂商的支持，并应用于所有现代汽车中。CAN总

线允许通过总线上传输的消息，让总线上的不同控

制器或者处理器进行相互通信。它使用一种优先次序

方法，这样低优先级的消息便不会干扰高优先级的

消息。CAN总线的传输速率小于1 Mbps，消息长度

（CAN帧）通常为50到100比特。

由于许多不同控制器可以共用一条CAN总线，因此

它一般不太适合发送要求每秒进行约100次以上更新

的消息。理想情况下，它适合于转播更缓慢的状态更

新，从传感器到引擎控制单元。它所包括的应用为与

其他机械系统相关的通信（变速器、制动、巡航定速

控制、动力转向、车窗、门锁等等），其数据量有

限，并且涉及带宽往往相对较低。

由于越来越多的传感器和处理器不断被加入到这个网

络中，总传输速度进一步降低，汽车系统变得更加复

杂。图1显示了用于实现车门和温度控制功能的CAN
总线。由于所有这些都是低带宽应用，因此相互干扰

并不是一个大问题。但是，如果同一条总线还要处理

更高的带宽，如引擎控制等更重要的功能，则需要把

CAN总线、以太网还是FPD链路：哪一种最
适合车载通信？
作者：Mark Sauerwald，德州仪器 (TI) 应用工程师
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such as engine control, the priorities of door and climate 
control need to be set low enough so that these functions 
do not interfere with engine control.

The net result is that the CAN bus is well suited as a 
communications network between the mechanical sensors 
and systems within a car, but it is not readily extended to 
the higher-bandwidth requirements of applications such as 
entertainment systems or sensors for cameras or radar.

Ethernet
Ethernet is one of the most common high-speed interfaces 
found in homes and offices, and there are some automo-
biles where Ethernet is being used to transport a variety 
of high-speed data. Like the CAN bus, Ethernet is a pack-
etized system, where information is transferred in packets 
between nodes on various parts of the network. Also like 
the CAN bus, Ethernet is bidirectional, and the speed  
possible on any individual link decreases as the number of 
nodes on the system increases. Still, Ethernet can transport 
data over a link 100 times faster than a CAN bus.

Ethernet is good for midbandwidth communications in 
applications such as navigation systems and control. It can 
be used in much the same way as a CAN bus while provid-
ing much more bandwidth. Ethernet would be an ideal 
choice to replace the CAN bus, but since Ethernet’s cost 
per node is higher, it probably will not replace but rather 
will augment the CAN bus.

Some cars today are using Ethernet for data-intensive 
requirements such as backup cameras and entertainment 
systems. Of particular interest in automotive applications is 
the DP83848Q-Q1 from Texas Instruments (TI). This is an 
Ethernet PHY, screened to AEC-Q100 grade 2, and includes 
a loopback test mode for facilitating system diagnostics.

To transport video over an Ethernet network, even if 
there is only one video channel being transported, the 
video must be compressed at its source, then decom-
pressed at the destination to avoid exceeding Ethernet 
bandwidth limitations. For an application such as a backup 
camera, this implies that there needs to be a relatively 
high-power processor in the camera to compress the 
image sufficiently to get it into the Ethernet network. This 
in turn means that the camera will be physically larger and 
more expensive and will have higher power dissipation 
than a solution that doesn’t require much image process-
ing. Another disadvantage of this solution is that video 
compression and decompression add latency to the link.

If the same Ethernet network is shared by several cam-
eras or other video sources in the car, there is a trade-off 
between the amount of compression (and corresponding 
video quality) and the number of video channels that can 

be supported. This limitation could be mitigated by setting 
up multiple networks within the car in a hierarchical con-
figuration. There might be one network that deals only 
with engine control and diagnostics, a second network 
that handles backseat entertainment and the audio sys-
tem, and another network that handles driver-assist func-
tions such as vision-enhancement cameras. In the end, 
Ethernet provides greater capacity than the CAN bus, at 
the expense of greater complexity, but still struggles to 
handle the highest-bandwidth applications such as video.

FPD-Link
FPD-Link is a technology developed for point-to-point 
transport of high-bandwidth data. It has one forward  
channel with a very high speed of several gigabits per  
second and a low-speed back channel. The back channel 
can be used to transport an I2C bus at 400 kbps or it can 
control GPIO lines at rates of up to 1 Mbps. FPD-Link was 
developed to transport video data within the car. For 
example, it can be used to send uncompressed video to a 
video display while the back channel sends information 
from a touch panel on the display screen back to the proc-
essor generating the video. The physical layer for FPD-
Link is either a twisted-pair or coaxial cable. The wiring is 
dedicated, so if FPD-Link is used for a backup camera, 
one cable goes from the backup camera to a processor, 
and a second cable goes from the processor to the display 
in the cabin.

The big advantage of using FPD-Link in this application 
is that both the camera and the display can be much sim-
pler circuits, since compression and decompression are 
not required. Additionally, since the links are dedicated, 
the image quality of one video system is independent of 
what else is going on in the vehicle. The back channel can 
be used to configure a camera, operate a zoom lens, or 
send touch-screen information back to a controller with-
out interrupting video flow on the forward channel.

For autonomously driven vehicles, another important 
factor will be the amount of latency in the link. The proc-
essing required to compress and decompress an image 
adds to this latency. For an application such as backseat 
entertainment, a delay between reading the data from a 
DVD and its display on the screen is not important. 
However, if the image being transported is from a camera 
looking for pedestrians in the path of the vehicle, latency 
may have dire consequences.

FPD-Link is perfect for critical links where high band-
width and low latency are the most important factors. 
Additionally, with the ability to support a back channel 
and power over a single twisted-pair or coaxial connection, 

车门和温度控制的优先级设为足够的低，以使这些功

能不干扰引擎控制。

最终结果是，CAN总线同样适合于作为汽车机械传感

器和系统之间的一个通信网络，但它很难达到如娱乐

系统或者摄像头或雷达传感器等应用的高带宽要求。

以太网

以太网是我们家里和办公室最为常见的高速接口之

一，一些汽车通过以太网来传输各种高速数据。与

CAN总线一样，以太网是一种打包分组系统，网络各

部分上节点之间的信息以包的形式传输。同CAN总

线一样，以太网为双向网络，随着系统节点数量的增

加，所有单条链路的传输速度随之下降。但是，以太

网传输数据的链路速度是CAN总线的100倍。

以太网适合于应用中中等带宽通信，例如：导航系统

与控制等。它能够以相同的方法用作CAN总线，并同

时提供更多的带宽。以太网是代替CAN总线的一个理

想选择，但是由于以太网的每节点成本较高，因此它

可能不会取代CAN总线，而会作为CAN总线的补充。

今天，一些汽车正在将以太网用于满足大数据传

输要求，例如：车尾摄像头和娱乐系统等。汽

车应用中特别需要提及的是德州仪器公司（T I）
的D P 8 3 8 4 8 Q - Q 1。它是一种以太网P H Y（归为

AEC-Q100 2级），包括一个辅助系统诊断的回路测

试。

要想通过以太网网络传输视频，即使传输的视频通道

只有一条，也必须在其源头对视频进行压缩，然后在

目的地解压缩，以避免超出以太网带宽限制。就如车

尾摄像头等应用而言，意味着摄像头内部需要有一颗

相对高功耗的处理器，以对图像进行充分的压缩，使

其能够通过以太网传输。也就是说，摄像头的物理尺

寸更大，成本更高，并且与不要求更多图像压缩工作

的解决方案相比，它的功耗也更高。这种解决方案的

另一个缺点是，视频压缩和解压缩增加了链路的延

迟。

如果同一条以太网被汽车内数个摄像头或者其他视频

源共用，则需要在压缩量（以及相应的视频质量）和

支持视频通道数目之间做出折中与平衡。利用分层结

构，在汽车内建立起多个网络，可以缓解这个问题。

一个网络仅处理引擎控制和诊断程序，第二个网络处

理汽车后排娱乐和音频系统，而另一个网络则处理驾

驶辅助功能，例如：视线增强摄像头等。最后，以太

网拥有比CAN总线更强的功能，代价是更高的复杂

度，并且仍然很难应对最高带宽应用（例如：视频

等）。

FPD链路

FPD链路是一种专为高带宽数据点对点传输而开发的

技术。它拥有一条速度非常高（每秒几千兆比特）的

正向通道，以及一条低速反向通道。反向通道用于以

400 kbps速率传输I2C，或者以1 Mbps的最高速率控

制GPIO。开发FPD链路的目的是在汽车内部传输视

频数据。例如，它可以用于把未经压缩的视频传输至

视频显示器，而反向通道则把显示屏触摸板的信息发

回给产生该视频的处理器。FPD链路的物理层可以是

一条双绞线或者同轴线缆。布线为专用，所以，如果

FPD链路用于车尾摄像头，则一条线缆从车尾摄像头

连接至处理器，另一条线缆从处理器连接至车载显示

器。

本应用中，使用FPD链路的重要好处是，摄像头和显

示器都可以是十分简单的一些电路，因为不要求使用

压缩和解压缩。另外，由于该链路为专用，因此视频

系统的图像质量与汽车内其他部分无关。反向通道可

用于结构摄像头，操作变焦镜头，或者把触摸屏信息

发回控制器，无需中断正向通道的视频流。

就自动驾驶汽车而言，另一个重要的因素是链路的延

迟量。压缩和解压缩图像所要求的处理工作，会增加

这种延迟。对于如后排娱乐等应用而言，从DVD读

取数据和在屏幕上显示其内容之间的延迟并不是很重

要。但是，如果所传输的图像来自摄像头，显示的是
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wiring can be simplified. Figure 2 shows an OMAP™ video 
processor connected to two different cameras, and a display 
with a single twisted-pair cable going to each peripheral. 
This twisted-pair cable supports camera video data and 
touch-screen/camera-setup data. It can also provide power 
for the display or camera. Since each link is dedicated to 
one peripheral, there is no risk of interference between 
the signals from the two cameras.

Conclusion
So which interface is best for automotive communications? 
They all are—but each for its own purpose. The CAN bus 
reigns supreme for low-speed control applications where 
cost is a driving factor. When bandwidth requirements 
move up, Ethernet can step in as an enhanced interface to 
support moderate bandwidth requirements. When the 

highest bandwidth and lowest-latency link are required, 
such as for a surround-view camera system providing 
input to an autonomous vehicle pilot, then FPD-Link is 
ready to meet the challenge.
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Figure 2. Using FPD-Link to connect dual cameras and display

公路上行人的情况，则这种延迟可能就会造成可

怕的后果。

当高带宽和低延迟是最为重要的考虑因素时，应

首选FPD链路来实现一些重要的连接。另外，由

于可以支持反向通道，并且能够通过单条双绞线

对或者同轴线连接来供电，因此布线更加简单。

图2显示了一个OMAPTM视频处理器，它连接两

个不同的摄像头和显示器，通过单条双绞线对线

缆连接外围设备。这种双绞线对线缆支持摄像头

视频数据和触摸屏/摄像头设置数据。它还为显示

器或者摄像头供电。由于每条链路专用于一个外

围设备，因此两个摄像头的信号之间不会出现干

扰。

结论

那么，哪种接口最适合于汽车通信呢？它们都适

合，但需根据具体的用途来确定。CAN总线在用

于那些要求不断降低成本的低速控制应用中占据统治地

位。当带宽要求提高时，以太网作为一种增强型接口，

可满足中等带宽要求。当要求最高带宽和最低延迟链路

时，例如：为自动驾驶程序提供周围环境情况的环视摄

像头系统，则FPD链路完全可以满足要求。
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图 2 使用FPD链路连接双摄像头和显示器
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TI 不对任何 TI 专利权、版权、屏蔽作品权或其它与使用了 TI 组件或服务的组合设备、机器或流程相关的 TI 知识产权中授予 的直接或隐含权
限作出任何保证或解释。TI 所发布的与第三方产品或服务有关的信息，不能构成从 TI 获得使用这些产品或服 务的许可、授权、或认可。使用
此类信息可能需要获得第三方的专利权或其它知识产权方面的许可，或是 TI 的专利权或其它 知识产权方面的许可。

对于 TI 的产品手册或数据表中 TI 信息的重要部分，仅在没有对内容进行任何篡改且带有相关授权、条件、限制和声明的情况 下才允许进行
复制。TI 对此类篡改过的文件不承担任何责任或义务。复制第三方的信息可能需要服从额外的限制条件。

在转售 TI 组件或服务时，如果对该组件或服务参数的陈述与 TI 标明的参数相比存在差异或虚假成分，则会失去相关 TI 组件 或服务的所有明
示或暗示授权，且这是不正当的、欺诈性商业行为。TI 对任何此类虚假陈述均不承担任何责任或义务。

客户认可并同意，尽管任何应用相关信息或支持仍可能由 TI 提供，但他们将独力负责满足与其产品及在其应用中使用 TI 产品 相关的所有法
律、法规和安全相关要求。客户声明并同意，他们具备制定与实施安全措施所需的全部专业技术和知识，可预见 故障的危险后果、监测故障
及其后果、降低有可能造成人身伤害的故障的发生机率并采取适当的补救措施。客户将全额赔偿因 在此类安全关键应用中使用任何 TI 组件而
对 TI 及其代理造成的任何损失。

在某些场合中，为了推进安全相关应用有可能对 TI 组件进行特别的促销。TI 的目标是利用此类组件帮助客户设计和创立其特 有的可满足适用
的功能安全性标准和要求的终端产品解决方案。尽管如此，此类组件仍然服从这些条款。

TI 组件未获得用于 FDA Class III（或类似的生命攸关医疗设备）的授权许可，除非各方授权官员已经达成了专门管控此类使 用的特别协议。

只有那些 TI 特别注明属于军用等级或“增强型塑料”的 TI 组件才是设计或专门用于军事/航空应用或环境的。购买者认可并同 意，对并非指定面
向军事或航空航天用途的 TI 组件进行军事或航空航天方面的应用，其风险由客户单独承担，并且由客户独 力负责满足与此类使用相关的所有
法律和法规要求。

TI 已明确指定符合 ISO/TS16949 要求的产品，这些产品主要用于汽车。在任何情况下，因使用非指定产品而无法达到 ISO/TS16949 要
求，TI不承担任何责任。

产产品品 应应用用

数字音频 www.ti.com.cn/audio 通信与电信 www.ti.com.cn/telecom
放大器和线性器件 www.ti.com.cn/amplifiers 计算机及周边 www.ti.com.cn/computer
数据转换器 www.ti.com.cn/dataconverters 消费电子 www.ti.com/consumer-apps
DLP® 产品 www.dlp.com 能源 www.ti.com/energy
DSP - 数字信号处理器 www.ti.com.cn/dsp 工业应用 www.ti.com.cn/industrial
时钟和计时器 www.ti.com.cn/clockandtimers 医疗电子 www.ti.com.cn/medical
接口 www.ti.com.cn/interface 安防应用 www.ti.com.cn/security
逻辑 www.ti.com.cn/logic 汽车电子 www.ti.com.cn/automotive
电源管理 www.ti.com.cn/power 视频和影像 www.ti.com.cn/video
微控制器 (MCU) www.ti.com.cn/microcontrollers
RFID 系统 www.ti.com.cn/rfidsys
OMAP应用处理器 www.ti.com/omap
无线连通性 www.ti.com.cn/wirelessconnectivity 德州仪器在线技术支持社区 www.deyisupport.com
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