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When is the JESD204B interface  
the right choice?

Introduction
Anyone involved in high-speed data-capture designs that 
use an FPGA has probably heard the buzzword for the new 
JEDEC standard: JESD204B. Recently a lot of engineers 
have contacted Texas Instruments requesting information 
on the JESD204B interface, including how it works with 
an FPGA and how it will make their designs easier to exe-
cute. So what is the JESD204B interface all about? This 
article discusses the evolution of the JESD204B standard 
and what it means to a systems design engineer.

What led to the JESD204B standard?
About ten years ago, designers of high-speed data  
converters switched from using the traditional single-
ended CMOS interface to using a differential LVDS 
interface because the latter enabled higher data rates. 
(The CMOS interface is limited to about 200 Mbps.) 
The LVDS interface also improved noise coupling on 
signal lines and power supplies. The drawback of this 
interface was higher power consumption at lower sam-
pling speeds. This gave the CMOS interface a reason 
for existence, and it is still being used today.

But with the evolution of analog-to-digital converters 
(ADCs) requiring faster sampling rates and higher 
channel density, the industry was demanding a faster, 
more power-efficient digital interface than parallel 
LVDS. In order to overcome this challenge, a true serial 
interface called JESD204 was developed and approved 
by JEDEC in April 2006. The JESD204 interface is 
defined as a single-lane, high-speed serial link connect-
ing single or multiple data converters to a digital logic 
device with data rates of up to 3.125 Gbps. It needs a 
common frame clock sent to the converter and the 
FPGA to synchronize the frames.

Supporting only one lane and one serial link, 
JESD204 was soon viewed as not quite as useful as  
initially hoped, so in April 2008 the standard was 
revised to JESD204A. JESD204A extended support for 
multiple aligned lanes and multipoint links, but the 
maximum speed was still limited to 3.125 Gbps. This 
drove the development in July 2011 of JESD204B, 
which promises to address several different system-
design challenges. Besides drastically increasing the 
supported data rates from 3.125 Gbps to 12.5 Gbps, it 
also greatly simplifies multichannel synchronization by 
adding the deterministic latency feature.

What is the JESD204B standard?
JESD204B supports interface speeds of up to 12.5 Gbps, 
uses a device clock instead of the previously used frame 
clock, and has three different subclasses. Subclass 0 is 
backward-compatible with JESD204A except with higher 
speeds, and it does not support deterministic latency. 
Furthermore, the SYNC signal has special timing require-
ments for error reporting (Figure 1). Subclass 1 uses  
synchronization signal SYSREF to initiate and align the 
local multiframe clocks across devices (Figure 2). This 
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Figure 2. JESD204B Subclass 1 interface
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图 1 JESD204B子类0接口

图 2 JESD204B子类1接口

引言

涉足使用FPGA的高速数据捕获设计的人可能都听

说过新JEDEC标准这个时髦术语：JESD204B。最

近，许多工程师联系 TI，要求获得JESD204B接口

的相关资料，包括它与FPGA如何工作，以及如何

让其设计更容易实现。那么，JESD204B到底是什

么呢？本文将讨论JESD204B标准的发展过程，以

及它对系统设计工程师的意义。

是什么导致了JESD204B标准的出现？

大约十年以前，高速数据转换器的设计师们从使用

传统单端CMOS接口，转向使用差动LVDS接口，

因为后者实现了更高的数据速率。（CMOS接口速

率被限制在约200Mbps。）LVDS接口还改善了信

号线路和电源的噪声耦合。这种接口的缺点是在低

采样速度下功耗更高。这便给了CMOS接口一个存

在的理由，直到今天人们仍然在使用。

但是，随着模数转换器 (ADC) 的发展，其要求更

快的采样速率和更高的通道密度，行业要求使用比

并行LVDS更快速、功效更高的数字接口。为了克

服这个挑战，2006年4月，JEDEC制订并批准了一

种真正的串行接口（称作JESD204）。JESD204
接口被定义为一种单通道、高速串行链路，其使

用高达3.125 Gbps的数据速率把单个或者多个数

据转换器连接至数字逻辑器件。它需要向转换器和

FPGA发送一个公共帧时钟，以对帧进行同步。

由于仅支持一条通道和一条串行链路，因此

JESD204很快便被认为并不如之前希望的那样

有效。所以，在2 0 0 8年4月，该标准被修订为

JESD204A。JESD204A扩展了对多条对齐通道

和多点链路的支持，但是最大速度仍然被限定在

3.125 Gbps。这成了2011年7月订制JESD204B标

准的推动力，其旨在克服几种不同的系统设计问

题。除将支持数据速率从3.125 Gbps提高至12.5 
Gbps以外，它还通过添加确定性延迟功能大大简

化了多通道同步。

什么是JESD204B标准？

JESD204B最高支持12.5 Gbps的接口速度，使用器件

时钟代替之前使用的帧时钟，并且拥有三个不同的子

类。除高速以外，子类0可向下兼容JESD204A，但它

并不支持确定性延迟。另外，SYNC信号具有特殊的错

误报告时序要求（请参见图1）。子类1使用同步信号

SYSREF来在各器件之间发起和对齐局部多帧时钟（请

参见图2）。它同步数据传输，并在数字链路之间实现

已知、确定性延迟。子类2使用SYNC信号，用于相同的

目的（请参见图3）。由于存在SYNC时序限制，因此子
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synchronizes data transmission and achieves a known, 
deterministic latency across the digital link. Subclass 2 
uses the SYNC signal for that same purpose (Figure 3). 
Due to SYNC timing constraints, Subclass 2 typically is 
employed for data rates lower than 500 MSPS. For 
speeds higher than 500 MSPS, Subclass 1 with an 
external SYSREF clock is commonly preferred.

JESD204B-compliant receivers are outfitted with an 
elastic buffer that is used to compensate for skew across 
serializer/deserializer (SerDes) lanes, which simplifies 
board layout. This elastic buffer stores the data until 
the data from the slowest lane arrives. It then releases 
the data from all lanes simultaneously for digital proc-
essing. This skew management is possible because the 
data clock is embedded in the serial data stream.

Why care about the JESD204B interface?
Since JESD204B-compliant data converters serialize 
and transmit output data at a much higher rate than 
with previous interfaces, the number of pins required on 
the data converters as well as on processors or FPGAs is 
drastically reduced, translating to smaller package sizes 
and lower cost. However, the biggest benefits from the 
reduced pin count may be a much simpler layout on the 
printed circuit board (PCB) and easier routing because 
there are much fewer lanes on the board.

Layout and routing are further simplified by the reduced 
need for skew management, which is made possible by the 
data clock now being embedded in the data stream and 
the presence of the elastic buffer in the receiver. Hence, 
the need for trace squiggles to match lengths is eliminated. 
The JESD204B standard also allows longer transmission 
distances. Relaxed skew requirements enable logic devices 
to be placed much farther from data converters to avoid 
any impact on sensitive analog parts.

Additionally, the JESD204B interface is adaptable to  
different resolutions of data converters. This removes the 
need for physical redesign of transceiver/receiver (Tx/Rx) 
boards (logic devices) for future ADCs and digital-to- 
analog converters (DACs).

Does this mean the end for the LVDS interface?
The CMOS interface provides lower power consumption 
for data converters with lower data rates, while the 
JESD204B interface offers a few benefits over the tradi-
tional LVDS interface. So does the LVDS interface have 
any chance of survival?

The simple answer is yes. While the JESD204B standard 
has simplified multichannel synchronization by using 

deterministic latency, there are applications that require 
minimal latency (and, in an ideal world, no latency). These 
applications (for example, aerospace applications like 
radar) need an immediate response to an action or detec-
tion. Any possible delay must be minimized. For these 
applications, the LVDS interface should be considered, 
since the JESD204B-compliant data converter’s delay in 
serializing the data is omitted.

Conclusion
This article has discussed the evolution of the JEDEC 
JESD204B standard and has explained the many benefits 
of using this type of interface, including faster data rates, 
simplified PCB layout, smaller package sizes, and lower 
cost. It is hoped that the reader now understands the 
JESD204B-based system a little better.
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Figure 3. JESD204B Subclass 2 interface
类2通常用于500 MSPS以下的数据速率。为了达

到500 MSPS以上的速度，具有一个外部SYSREF
时钟的子类1常常是首选。

符合JESD204B标准的接收器具有一个弹性缓冲

器，用于补偿串行器/解串器（SerDes）通道之间

的歪斜，它简化了电路板布局。在最慢通道的数

据到达以前，该弹性缓冲器会一直存储数据。之

后，同时释放所有通道的数据，进行数字处理。

这种歪斜控制是可能的，因为数据时钟被嵌入到

串行数据流中。

为什么关注JESD204B接口？

由于JESD204B标准的数据转换器使用比以前接

口都要高的速率串行化和发送输出数据，因此数

据转换器和处理器或者FPGA上要求的引脚数目大

大减少，从而带来更小的封装尺寸和更低的成本。但

是，引脚数目减少所带来的最大好处是，印刷电路板 
(PCB) 的布局更加简单，布线也更加容易，因为电路

板上的通道更少了。

通过降低对于歪斜管理的需求，布局和布线进一步

简化。通过在数据流中嵌入数据时钟以及接收器中

弹性缓冲器的存在，让降低歪斜管理需求成为现

实。因此，不需要再弯弯曲曲地走线来匹配长度。

JESD204B标准还允许更远的传输距离。歪斜要求的

降低，让逻辑器件可以远离数据转换器，从而避免对

敏感模拟部件产生影响。

另外，JESD204B接口可适应不同的数据转换器分辨

率。这样，无需对收发器/接收器（Tx/Rx）板（逻辑

器件）进行物理重新设计，便可用于以后的ADC和数

模转换器 (DAC)。

这意味着LVDS接口的终结吗？

CMOS接口通过低数据速率降低数据转换器的功耗，

而JESD204B接口则比传统LVDS接口拥有更多的优

势。那么，LVDS接口还有机会存活下来吗？

答案是肯定的。尽管JESD204B标准通过确定性延迟

简化了多通道同步，但是有一些应用要求最小延迟

（理想情况下无延迟）。这些应用（例如：雷达等航

空应用）需要对某个动作或者探测行为立即做出响

应。必须让所有潜在延迟都最小化。就这些应用而

言，应该考虑LVDS接口，因为JESD204B标准数据转

换器的数据串行化延迟被忽略了。

结论

本文讨论了JEDEC JESD204B标准的发展过程，并

说明了使用这种接口的诸多好处，包括更高的数据速

率、更简单的PCB布局、更小的封装尺寸以及更低的

成本。我们希望，读者现在可以更加理解JESD204B
标准系统了。
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