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How low CAN we go. 
 
This article is a true description of an AECS technical help desk problem and how it was 
solved.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATS WiFi6004XM 4 channel Scope  
 
Problem presented to the Technical Support Team 
I would like to measure the vehicles CAN bus low and would like to run the data through a 
CAN analyser to check for communication issues. Can you please assist me in carrying out 
this set up on my 4 channel wireless scope?  
The workshop had an ATS WiFi 6004XM scope, a diagnostician whom had completed the 
AECS CAN data bus training and subscribed to AECS technical support.  
The diagnostician suspected there could be an issue on the CAN communication line 
between several ECUs and wanted to identify if this was the case.  
 
Measure 
We asked the technician to go into the scopes software and use one of the pre-set 
measuring templates that are connected to the wiring diagrams in the automotive test and 
information software provided with these scopes. The wiring diagrams make location of the 
appropriate wires easy as pin out information is provided. From the lists on right side of the 
diagram, an object tree on the screen pre-set measuring templates can be loaded into the 
scope by one click of a mouse.  
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 Screen shot of ATIS (Scope software) with wiring diagrams and pre-recorded sample 
patterns. 
 
The pre-set on the right sets up the scope ready to carry out measurements after running a 
test to check lead connections.  
 
Hook up 
Even though the pictures in ATIS are clearly showing with photographs, how to hook up to 
the vehicle, we advised differently.  
He had to back probe the channel one scope lead to the engine ECU connected to the CAN 
low and channel two to the transmission ECU’s CAN low wire, so the measurements of both 
channels could be compared for analysis of CAN low wiring.  
The recorded pattern was posted to our forum for analysis. 
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CAN low vs CAN low on two different positions. 
 
Do the Math 
The ATS scopes offers the unique ability to analyse the 2 recorded signals automatically. 
The Math functions of the scope allow many analytical tricks, but also a simple option like 
Ch1 minus Ch2. 

CAN recording with analytical (live) math function added on the screen. 
 
Please think about it; if you measure with 2 volt meters on both ends of the same wire, you 
should have on both meters the same voltage. Be it 12V, 2.5V, or 1.5V on both sides, does 
not matter. 12V – 12V = 0V, 2.5V – 2.5V = 0V, etc. 
So if the wiring and connections are in good order you shall always have 0V as outcome on 
the math channel. 
In the recording the math channel (pink) is not looking like a 0Volt line! Let’s zoom in. 
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Zoomed in CAN low recording plus math. 
 
Zoomed in it is visible that the math channel only shows very thin spikes when the CAN bus 
voltages switch. That is nothing to worry about, and has everything to do with wiring 
impedance, which we shall not cover in this article. 
 
Decipher 
What we did wanted to quickly see is if all CAN messages where transmitted and received 
by all ECUs connected to the CAN bus. 
The difficulty is that only the CAN low was measured, and that for ‘normal analyses’ the CAN 
high is used. 
 
 
Math to the rescue (again). 
The measurement software in the scope for CAN analysis needs to see rising signals, were 
the CAN low switches from 2.5 volts in a recessive state down to 1.5 volts when transmitting 
a bit.  
 
With the mathematical functions within the scope known as I/O (input/output) you can even 
modify signals to make for example the CAN low diagnostics still possible.  
 
We selected gain/offset function to invert the CAN low for our CAN analyser to function. This 
is as simple as dragging in the gain/offset I/O into the analyser.  
The function of the CAN analyser table is to decode all the signals recorded on the screen 
and create an alphanumeric representation so further analysis can be made of data 
transmitted.  
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The same CAN recording with the Gain/offset line added (Math2), and with the Gain line 
evaluated in the CAN analyser. 
 
Clearly visible in the Gain recording are for example the Acknowledge pulses. Those pulses 
are where other ECU’s confirm the data reception of a message. 
In the CAN analyser the Acknowledges are represented by 1s. 
Also the data pack ID is clearly visible, the ID is send by the ECU which send’s the data 
pack. 
 
Nothing untoward was seen in this recording, we just wanted to share what we do here at 
the AECS technical help desk when a simple recording is send in for evaluation. 
 
Conclusion 
Very quickly with the help of a few mathematical functions we could tell that the wiring on the 
CAN bus intact and operating correctly. We could see that the data was being acknowledged 
on the recorded pattern and also on the CAN table. We could look at the CAN table and see 
that the same message data was not being repeated by the same sender. Much the same 
as when we have to repeat ourselves, it means someone is not listening. When computers 
have to repeat themselves the receiver is not listening (faulty). Something is wrong. No 
selective hearing issues here! Very quickly the technician could confidently eliminate CAN 
low as an issue. How long would this take you to determine? 
Please consider AECS equipment and technical support team as a way to add a competitive 
edge to your business operations. We all love to help.  
 
For AECS Ltd 
Hamish van Lier 
06 8749077 
www.aecs.net 
hamish@aecs.net 
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Looking ahead 
We from AECS really hope that you will be coming out of this period of lockdown without too 
much trouble. Dare me say it “well rested and re-energised”. 
Our last day of ‘normal’ work was a bit dramatic, but we are well over it by now. Literally. If anyone 
ever mentions the “C” word again I am not sure what I am going to do. 
 
As a team we have been working flatout during the lockdown. As a said in last months ‘AECS 
Technic’ I have a great team whom WANT to work, which is really special in modern times.  
As a team we all know how important it is to stay ahead, especially in times like this. 
 

Did you know? 
 
AECS Online Academy 
That during the lockdown we have been really busy video recording and updating our 31 
existing training seminars! No we are not finished yet. 
The section on our website is called the AECS “Online Academy” 
 
Just some team production notes: 
 

- Paul sounds way sexier than he really is… haha! 
- Hamish has had so many retakes that he started to sleep talk the text according to 

his wife, she now knows much more about automotive electronics than most. 
- Mark got to edit all videos, and he promised me that if I say on more time “can you 

just quickly re-edit …” that he is going to explode. 
- I literally had no idea that I had an accent…. lol! Mark could not find software to 

mask my accent, he is still searching. 
 
There are a number of areas of critique, but all in all I am actually happy with our first 
beginnings, not with the progress, but it as it seems it cannot all be done in one day. 
For example the ADAS 1-1 are 21 separate videos and the ADAS 1-2 are 25 separate high 
paced videos, with a huge amount of detail and precision in each. Do not use the videos if 
you are the kind of person that needs to be entertained, what I am saying is; you need to 
think about almost every detail we present, very much like in our face to face classes we 
deliver around the country. 
 
Trailer 
Mark made a trailer video for the training if you are interested: 
https://www.aecs.net/videos/videoCategory.php?catId=2&p=2&subcatId=16 
Just click on any of the video titles and the trailer will start. The trailer needed to be short so 
it is super condensed! 
 
In case you are interested in our new business model. 
The business model of our training is very different to anyone else’s out there. It always has 
been.  
I have been given the following line to use: 
“You can watch as many YouTube videos about baking bread as you like, but that is not 
ensuring a good result...” 
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What we are doing is 3 pronged: 
- Video learning. Video learning is really theory learning, eventhough there are many 

practical samples in the videos. 
- Webinar. The webinars are where you attend a live seminar via the internet. The 

webinars are for questions & answers and further reactive teaching. The webinar can 
not be attended if you have not completed the training video series. 

- Practical training. We will be delivering our normal practical training seminars 
throughout the country as usual. The practical training is to support the video learning 
with actual practical experience, at a very special rate. 
The practical hands on training is also for technicians whom do not like online 
learning and really enjoy learning by doing for our normal rates. 

 
This model gives you the option to do pre-learning (on line) at your own pace before you 
enter our normal practical training courses, if that is what you want. 
However it also leaves the option open for  

- Diagnosticians and technicians whom want to go into the practical classes without 
any pre learning,and for  

- Diagnosticians and technicians whom simply do not have the time to come to our 
practical training. They can still get high quality training but have to practise the new 
found skills in their own time in their own workshops. 

 
Don’t look 
We have already uploaded 2 full seminars, the brand new ADAS 1-1 and the ADAS 1-2. 
It is a time consuming job, believe me! 
Below is a screen shot of what are working on. 
 

Screen shot of the AECS (www.aecs.net) website from our very first beginnings. 
 
We started with our newest seminars the ADAS 1-1, ADAS 1-2, both are fully uploaded. The 
truck scan, AED, ATS scope training, EV1-1 and a new one WMNA (factory Workshop 
Manual Navigation and Access) have been made but not uploaded yet. What a task!  
I suggest that you do NOT go for a look yet as the actual uploading takes far longer than 
anticipated, give it a couple of weeks, and you should be able to see something substantial. 
 
When you do have a look please let me know your comments. This is new for us so the 
AECS Online Academy might have some unforeseen issues. Thank you! 

Herbert Leijen 
Director AECS ltd 
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