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Automotive SerDes Alliance (ASA)

 Founded by OEMs and suppliers in 2019

 Current ASA members represent the whole industry 

 OEMs

 Tier-1s

 Semiconductor manufacturers

 Cable- and connector-manufacturers 

 Rapidly growing number of members (50+ companies)

 ASA Transceiver Specification 1.01 has just been 
accepted by the Steering Committee – expected to 
reach final status in first week of December 2020

New Standard-Establishing Organization
Particular Focus on Automotive Application

http://www.auto-serdes.org

http://www.auto-serdes.org/


© Fraunhofer IIS 4

Automotive SerDes Alliance
Three Communication Layers (of Interoperability)

PhyL TX PhyL RX

Data Link Layer

App Stream 
Encapsulator
App Stream 

Encapsulator

App Stream 
Decapsulator
App Stream 

Decapsulator

 Application Stream Encapsulation Protocol (ASEP)

 Defines formatting of application data units into 
ASA internal format for the Data Link Layer

 Defines unified fragmentation and distribution 
onto multiplexing units (containers)

 Data Link Layer

 Defines common configurability of all ASA 
features (for instance addressing, multiplexing 
and demultiplexing) via internal control channel

 Physical Layer

 Defines transmit waveform 

 Defines electrical channel limits
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Links for asymmetric high-bandwidth Automotive use-cases  

 Downstream (Dn) carries Gbps of Sensor and Display data (and control)

 Upstream (Up) carries Mbps of control data (only)

 Physical Layer is half-duplex

 Separated by Inter Burst Gap
(IBG) - No echo cancellation or
hybrid means less complexity
in the transceiver

 Enables lower-cost 
Power-over-Cable (see later)

 Automatic physical layer startup/training

Automotive SerDes Alliance 
Physical Layer
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Downstream

 Line rates in five fixed steps

 Middle point is (the majority) 
of the current payload data 
rate demand: 6.5Gbps

 Paving a way into the future 
with advanced PAM4 SerDes

 Efficient support of multiple 
Speed Grades in one 
transceiver is feasible

Automotive SerDes Alliance 
Physical Layer

Speed
Grade

Line 
Rate

Band-
width

Payload*
Amp
(STP)

3 8G 4GHz > 6.5Gbps
1Vpp 
PAM2

4 12G 3GHz > 9.7Gbps
1.2Vpp 
PAM4

5 16G 4GHz > 13.0Gbps
1.2Vpp
PAM4

* with Security enabled
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Downstream

 Also covering the lower speed 
range with low-complexity 
analog SerDes

 Low-cost components for 
ADAS level 3+

 Reuse of infrastructure 
and skill sets when 
unifying SerDes board net

 Efficient support of multiple 
Speed Grades in one 
transceiver is feasible

Automotive SerDes Alliance 
Physical Layer

Speed
Grade

Line 
Rate

Band-
width

Payload*
Amp
(STP)

1 2G 1GHz > 1.8Gbps
0.7Vpp 
PAM2

2 4G 2GHz > 3.6Gbps
0.7Vpp
PAM2

3 8G 4GHz > 6.5Gbps
1Vpp 
PAM2

* with Security enabled
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Upstream

 Upstream has a shorter data 
burst every half-duplex cycle

 Upstream direction sticks to 
low complexity analog SerDes

 Use less resources in  
camera sensors

 High robustness for control 
channel

 Upstream line rate never 
exceeds Downstream line rate

 Speed Grade 1 and 2: same line 
rates on Downstream/Upstream

Automotive SerDes Alliance 
Physical Layer

* with Security enabled

Speed 
Grade

Line 
Rate

Band-
width

Payload*
Amp
(STP)

1 to 5 2G 1GHz 50Mbps
0.7Vpp 
PAM2

2 to 5 4G 2GHz 100Mbps
0.7Vpp
PAM2

IB
G

R
es

yn
c 

H
ea

d
er

Dn Data Burst

Up 
Data 
Burst

time

IB
G

R
es

yn
c 

H
ea

d
er

R
es

yn
c 

H
ea

d
er



© Fraunhofer IIS 9

Light S leep – optional feature for power optimization

 Use only a defined 
number out of total 
TDD cycles in one 
Sensor/Display period

 Link comes back by
partially repeating
physical layer startup

 Silence on the line for
up to about 100ms

 Registers and internal 
state remain persistent

Automotive SerDes Alliance 
Physical Layer
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Cable Harness

 ASA Transceiver Specification 1.01 defines an electrical channel 
specification – any cable harness within these parameters will be 
compatible with ASA transceivers

 Spec is based on current OEM requirements

 Micro-connectors (H-MTD, HFM, MateAX) including multi-port

 Small diameter STP cables, small diameter Coax cables

 Including aging effects of the cable harness

 Including effects of end node (PCB with components )

 Component testing will be specified by Technical Committee D

Automotive SerDes Alliance 
Physical Layer

Source: Rosenberger

Source: TE Connectivity
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Power-Over-Coax

 Higher limits for end node return loss - Increased design 
head room for power over coax

 Higher current sustainable over smaller inductor

 Fulfill the limit with lower cost components

 Power-Over-Coax for Display and Radar becomes a 
possibility

Automotive SerDes Alliance 
Physical Layer
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Point-2-Point Multiplexing

 ASA enables efficient link solutions for high bandwidth periphery -
DLL reserves bandwidth in virtual tunnels for application streams

 Multiplexing in transmitter is based on fixed size DLL containers

 Programmable table for cyclic mapping of containers to ASE data

 Allocations are deterministic, guaranteed latency in data 
delivery with very low jitter

 No over-signing of bandwidth, no issues with congestion, no 
scheduling priority

Automotive SerDes Alliance 
Data Link Layer
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OAM: Operations, Administration, Management 

 ASA defines a mandatory internal control channel to 
access configuration and status registers as well as 
send special commands (for startup and security)

 Central ECU as the one “Root” node can configure 
the entire SerDes Branch

 Management of software and “intelligence” can be 
concentrated at the central ECU

 All diagnostic information of all nodes in the SerDes
Branch can be accessed at the central ECU at all times 
during normal operation

Automotive SerDes Alliance 
Data Link Layer
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Advanced Topologies

 Daisy Chaining /  Tree topologies

 Multi-port device in the middle forwards streams – Branch device

 Connected Root device, Branch devices and Leaf devices 
are called a SerDes Branch

 Tradeoff between scalability and complexity in ASA Transceiver Specification 1.01

 Up to 16 links in a SerDes Branch

 Multi-cast is supported up to 4 target addresses

 Startup, OAM, Light Sleep … all features apply to a SerDes Branch as well

Automotive SerDes Alliance 
Data Link Layer
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Precis ion Time Base 

 ASA provides a Precision Time Base – as 
mandatory feature

 Root node is clock leader

 All Branch and Leaf devices synchronize their 
logical clocks (with tic=4ns) to the clock leader

 Readable/pollable register can be used by any 
application

 Precision Time Base enables

 Data time stamping (for sensor fusion)

 Event synchronization through presentation 
time stamp

Automotive SerDes Alliance 
Data Link Layer
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Integrating into the car

 ASA integrates with 
various board net 
architectures and 
topologies

 Tunneling of 
application streams

 Bridge devices that 
connect domains

Automotive SerDes Alliance 
Data Link Layer
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Basis  of Automotive SerDes and Extendability

 First ASA specification focused on a minimum set of 
application formats

 ASA’s own video format for any pixel field 
(camera and display)

 I2C in a legacy and an accelerated mode

 Encapsulation of Ethernet Layer 2 frames

 The foundation has been laid – ASEPs can be added 
side by side with the existing definitions

 Suggestions welcome … please contact the 
Steering Committee

Automotive SerDes Alliance 
Application Stream Encapsulation Protocol

PhyL TX PhyL RX

Data Link Layer

I2C
ASA Video 

Format
Ethernet
Layer 2

? ?

ASA Specification 1.01


