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A generic automotive sensor readout system 

This  

work 



Introduction 

4 

Å Analog circuits are more prone to EMI 
Å Rather fixed currents, di/dt is not a big issue 
Å Very sensitive to dv/dt supply noise 

 
Å EME is a bigger issue in digital circuits 
Å Binary operation, predefined threshold 
Å Current spikes due to SSN, di/dt issue 

[1]Fridolin aƛŎƘŜƭΣ άtǊŜŎƛǎƛƻƴ Circuit Techniques with Low Susceptibility to 9aLέΣ Phd  dissertation , 2013. 

Analog vs digital supply regulation [1] 
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{!9 WнтмсΣ ά{9b¢ ŦƻǊ !ǳǘƻƳƻǘƛǾŜ !ǇǇƭƛŎŀǘƛƻƴǎΣέ April 2016. 

Å Low cost, simple serial communication protocol 
Å High resolution sensor data to ECU is communicated 
Å Possible replacement for lower resolution 10 bit A/D and PWM 
Å Simpler low cost alternative to CAN or LIN  

Some target application examples: 
Å Temperature / Pressure sensing 
Å Throttle / pedal position sensing 
Å Airflow mass sensing 
Å Liquid level sensing 

Encoding example  
for 12 bit signals 
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A: Driver 
B: DPI setup connection 
C: On board pi-filter  

A B 

C 

{!9 WнтмсΣ ά{9b¢ ŦƻǊ !ǳǘƻƳƻǘƛǾŜ !ǇǇƭƛŎŀǘƛƻƴǎΣέ April 2016. 

Is it possible to tackle this much EMI 
without these onboard components?  

Initial specifications: 
20dBm with 2.2nF capacitive load 
30dBm with pi-filter 
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Conventional CMOS tapered output driver 

di/dt for a.standard and b.slope controlled 
buffers 
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Trapezoidal signal and its corresponding 
emission spectrum [1] 

[1]Jean-Michel wŜŘƻǳǘŞ, Michiel SteyaertΣ ά9a/ ƻŦ !ƴŀƭƻƎ LƴǘŜƎǊŀǘŜŘ /ƛǊŎǳƛǘǎέΣ {ǇǊƛƴƎŜǊΣ нлмлΦ 
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controller 
Slope  

detect 

delay delay 

delay delay 

Output driver with slope rate control via 
adaptive buffer sizing [1] 

Output driver with slope rate control via delayed buffer 
activation [2] 

[1] H. Kim et al., ñControlled Power/Ground Noise on Multi-layer Digital Printed Circuit Board Using Adaptive CMOS Output Driving Scheme,ò Proceedings IEEE EMC 

Symposium, 2001. 

[2] B. Deutschmann, T. Ostermann,  ñCMOS Output Drivers With Reduced Ground Bounce And Electromagnetic Emission,ò Proc.ofthe European SSC Conference, 

pp. 537-540, 2003. 
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[1] F. Garcia, P. CollΣ 5Φ !ǳǾŜǊƎƴŜΣ ά5ŜǎƛƎƴ ƻŦ ŀ {ƭŜǿ wŀǘŜ /ƻƴǘǊƻƭƭŜŘ hǳǘǇǳǘ .ǳŦŦŜǊ Σέ tǊƻŎŜŜŘƛƴƎǎ ƻŦ ǘƘŜ L999 LƴǘŜǊƴŀǘƛƻƴŀƭ !{L/ /ƻƴŦŜǊŜƴŎŜΣ ǇǇΦ 147-150, USA, 
Sep. 1998.   
  

Slew rate controlled output buffer [1]  Improved slew rate controlled output buffer [1]  

Switches 

Current  
sources 

Vf 
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Slew rate controlled output buffer simulations 

Improved Slew rate controlled output buffer simulations 

EME Suppression 


