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ATA6560 - CAN Transceiver VHDL-AMS Model (Level 1)

ATAN0131
Introduction

This document contains the documentation for the simulatable, simulation-runtime-opti-
mized behaviorally modeled high-speed-CAN transceiver Atmel® ATA6560 according to [1] 
and was tested according to [2]. The implementation level of the provided model is accord-
ing to the “Level 1” model requirements of [1], see Section 1. “Implementation” on page 3 
for more details. This “Level 1” model is intended to be used only for bus signal integrity 
checks and does not cover the full functionality of the real transceiver device.

Terms, Definitions and Abbreviations

Table 1. Terms, Definitions and Abbreviations

Short Name Definition 

BUS CAN BUS

CANH CAN BUS high channel

CANL CAN BUS low channel

CM Common mode = (CANH + CANL) / 2

CAND Differential mode = (CANH – CANL)

RXD Receiver pin / receiver signal

TXD Transceiver pin / transceiver signal

VCC Supply pin / supply level / supply signal

GND Ground pin / ground level / ground signal

TEMP
High level model parameter with selects one of three possible 
scenarios
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1. Implementation

1.1 Implementation Language

The provided model is completely implemented in VHDL-AMS (IEEE 1076.1-1999). The implementation body is encrypted 
according to VHDL (IEEE 1076-2008) directives under SABER framework. An encrypted version for SystemVision 
framework may be available on customer demand. The model is implemented and tested to be compliant and executable at 
the following simulator environment:

● Synopsys SABER (Version B-2008.09-SP2 or newer)

● Mentor Graphics SystemVision (Version 5.9 or newer)

1.2 Functionalities and Properties

The model is implemented as a “Level 1” model according to [1] and therefore covers the following functionalities:

● Transmitter function (output voltages and currents, rise and fall times, propagation delays, ground offset)

● Receiver function (thresholds, propagation delays, ground offset)

● Bus biasing (impedances)

1.3 Functionalities not Implemented

The current model implementation does not cover correct short circuit behavior in terms of flowing currents and their value. 
The real device sets an internal flag, when the current exceeds some limits, but this diagnosis functionality is not required for 
a “Level 1” model.
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2. Interface

As required, the level 1 of the model is pin-out compatible with the real device, with exception of NSIL and STBY pins (see 
Figure 2-1) and the interface is implemented according to section 3.3 and 3.6 of [1] with all mandatory pins and parameters. 
Refer to Table 2-1 for a short description of each pin.

Figure 2-1. Real Device Pin-out 

Table 2-1. Model Interface for Level 2

PIN Name Description

CANH CAN BUS high channel 

CANL CAN BUS low channel 

RXD Receiver 

TXD Transceiver 

VCC Supply 

GND Ground 

1
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GND
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ATAN0131 [APPLICATION NOTE]
9395B–AUTO–07/15

4



3. Parameters

The model is parameterized regarding the high, low and typical characteristics of the device. The interface contains the 
model parameter “TEMP”. The following values are possible:

3.1 Time Delays Implementation 

In order to reach a balance between the specification in datasheet and the values obtained from the verification process 
measures, an interpolation was made with the delays parameters. In Table 3-2, the parameters from datasheet are shown 
while in Table 3-3 the interpolated values implemented in this model are shown.

It is worth to mention that the delay at the edge from dominant to recessive state was over-delayed with respect to the 
interpolation rule. This was done in order to achieve a typical delay based in our laboratory measurements, as no information 
was provided from the manufacturer. The results are clearly visible for a Room temperature in a Star topology ringing 
behavior (see Section 6. “Network behavior” on page 11).

Table 3-1. Parameter “TEMP”, Possible Values

TEMP” Value Description

–1 
This setting covers the low temp behavior based on real device measurements and minimal 
characteristics as stated in the device datasheet 

0 
This setting covers the room temp behavior based on real device measurements and typical 
characteristics as stated in the device datasheet 

1 
This setting covers the high temp behavior based on real device measurements and maximal 
characteristics as stated in the device datasheet 

Table 3-2. Propagation Delays from Datasheet

Delay Transition Measurement Unit

Low Room Max

TXD to RXD
DOM to REC 40 - 200 ns

REC to DOM 40 - 200 ns

TXD to CAN
DOM to REC 40 - 200 ns

REC to DOM 40 - 200 ns

CAN to RXD
DOM to REC 20 - 100 ns

REC to DOM 20 - 100 ns

Table 3-3. Propagation Delays, Implemented Values

Delay Transition Implemented Values Unit

Low Room Max

TXD to RXD
DOM to REC 40 163 195.5 ns

REC to DOM 40 116.25 195.5 ns

TXD to CAN
DOM to REC 26.666 67.083 110.5 ns

REC to DOM 26.666 67.083 110.5 ns

CAN to RXD
DOM to REC 13.333 49.1666 85 ns

REC to DOM 13.333 49.1666 85 ns
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4. Modeled States

For a Level 1 implementation, the device will always be in normal mode when the supply is connected. No other state 
implementation is required in [1].

4.1 Initial Conditions

Figure 4-1. Initialization of the Model 
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5. Signal Matching

In this section is shown a match between the measured waveforms and the simulation results of the model. This test was 
performed in the 3 temperatures scenarios and analyzed in maximal detail for dominant to recessive and recessive to 
dominant edges. The results are shown from Figure 5-2 to Figure 5-7 on page 10. Figure 5-1 shows the implemented test 
circuit, which is the same as the datasheet specifies. RL is 62.

Figure 5-1. Test Circuit 

5.1 Dominant to Recessive Edge

Figure 5-2. Dominant to Recessive Edge (High) 
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Figure 5-3. Dominant to Recessive Edge (Low) 

Figure 5-4. Dominant to Recessive Edge (Room) 
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5.2 Recessive to Dominant Edge

Figure 5-5. Recessive to Dominant Edge (High) 

Figure 5-6. Recessive to Dominant Edge (Low) 
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Figure 5-7. Recessive to Dominant Edge (Room) 
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6. Network behavior

A test was performed in order to analyze the behavior of the model in a network of 8 devices. The network, as defined in [2], 
contains the characteristics described in Figure 6-1 and Table 6-1. The network topology is a Star ended with typical 
application resistor which in this case was 62 and no load capacitance was implemented.

Figure 6-1. Network Topology 

Figure 6-2 and Figure 6-3 on page 12 show the behavior of the model in this kind of network. This figures show the 
measured signals CANH and CANL and the simulated signals as well. Common mode (CM) and differential mode (CAND) 
are computed from the mentioned signals.

Only the best and worst case are here shown, i.e. Node 1 and Node 8. The rest of the nodes show a behavior which can be 
interpreted as interpolation between the behavior of Node 8 and the behavior of Node 1. In this way Node 7 behaves worse 
than Node 2 but better than Node 8 and so on. This is understandable when looking at Table 6-1, which shows the length of 
each stub. The non-perfect-matching ringing signals are because of the mismatch between the characteristics of the real 
components (termination, transmission line, connections, etc.) and the ones used for simulation.

In Figure 6-2 on page 12 a dominant bit is generated in Node 1 and observed with the scope on its output. In Figure 6-3 on 
page 12 a dominant bit is generated in Node 8 and observed with the scope on its output.

Table 6-1. Network Characteristics

Name Node Number Length [m]

IA 1 1.2

IB 2 2

IC 3 3.1

ID 4 4.5

IE 5 5.2

IF 6 5.9

IG 7 7.1

IH 8 8.1

X
X

X

IH

IG

IF

IE

ID

IC

IB
IA

X

X

X

X

X
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Figure 6-2. Node 1 Sending and Observed 

Figure 6-3. Node 8 Sending and Observed
ATAN0131 [APPLICATION NOTE]
9395B–AUTO–07/15

12



XX X XX X
Atmel Corporation 1600 Technology Drive, San Jose, CA 95110 USA T: (+1)(408) 441.0311 F: (+1)(408) 436.4200 | www.atmel.com

© 2015 Atmel Corporation. / Rev.: 9395B–AUTO–07/15

Atmel®, Atmel logo and combinations thereof, Enabling Unlimited Possibilities®, and others are registered trademarks or trademarks of Atmel Corporation in U.S. and 
other countries. Other terms and product names may be trademarks of others.

DISCLAIMER: The information in this document is provided in connection with Atmel products. No license, express or implied, by estoppel or otherwise, to any intellectual property right
is granted by this document or in connection with the sale of Atmel products. EXCEPT AS SET FORTH IN THE ATMEL TERMS AND CONDITIONS OF SALES LOCATED ON THE
ATMEL WEBSITE, ATMEL ASSUMES NO LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY RELATING TO ITS PRODUCTS
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT
SHALL ATMEL BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDENTAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES
FOR LOSS AND PROFITS, BUSINESS INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT OF THE USE OR INABILITY TO USE THIS DOCUMENT, EVEN IF ATMEL HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. Atmel makes no representations or warranties with respect to the accuracy or completeness of the contents of this
document and reserves the right to make changes to specifications and products descriptions at any time without notice. Atmel does not make any commitment to update the information
contained herein. Unless specifically provided otherwise, Atmel products are not suitable for, and shall not be used in, automotive applications. Atmel products are not intended,
authorized, or warranted for use as components in applications intended to support or sustain life. 

SAFETY-CRITICAL, MILITARY, AND AUTOMOTIVE APPLICATIONS DISCLAIMER: Atmel products are not designed for and will not be used in connection with any applications where
the failure of such products would reasonably be expected to result in significant personal injury or death (“Safety-Critical Applications”) without an Atmel officer's specific written
consent. Safety-Critical Applications include, without limitation, life support devices and systems, equipment or systems for the operation of nuclear facilities and weapons systems.
Atmel products are not designed nor intended for use in military or aerospace applications or environments unless specifically designated by Atmel as military-grade. Atmel products are
not designed nor intended for use in automotive applications unless specifically designated by Atmel as automotive-grade.

https://plus.google.com/117391618085377601886/posts
https://twitter.com/Atmel
http://www.linkedin.com/company/atmel-corporation
http://www.youtube.com/user/AtmelCorporation
https://www.facebook.com/AtmelCorporation
http://en.wikipedia.org/wiki/Atmel
www.atmel.com
www.atmel.com

	Introduction
	Terms, Definitions and Abbreviations
	List of References
	1. Implementation
	1.1 Implementation Language
	1.2 Functionalities and Properties
	1.3 Functionalities not Implemented

	2. Interface
	3. Parameters
	3.1 Time Delays Implementation

	4. Modeled States
	4.1 Initial Conditions

	5. Signal Matching
	5.1 Dominant to Recessive Edge
	5.2 Recessive to Dominant Edge

	6. Network behavior

