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Toshiba Image Recognition SoC for Automotive Applications 

Integrates a Deep Neural Network Accelerator 
 
 
Düsseldorf, Germany, 26th February 2019 – Toshiba Electronics Europe GmbH (TEE) 
today announced development of an image recognition SoC (System on Chip) 
for automotive applications that implements deep learning accelerator at 10 
times the speed and 4 times the power efficiency of Toshiba’s previous 
product[1]. Details of the technology were reported at the 2019 IEEE 
International Solid-State Circuits Conference (ISSCC) in San Francisco on 
February 19. 
 
Advanced driver assistance systems, such as autonomous emergency braking, 
offer increasingly advanced capabilities, and implementing them requires image 
recognition SoC that can recognize road traffic signs and road situations at high 
speed with low power consumption. 
 
Deep neural networks (DNN), algorithms modeled after the neural networks of 
the brain, perform recognition processing much more accurately than 
conventional pattern recognition and machine learning, and is widely expected 
to find utilization in automotive applications. However, DNN-based image 
recognition with conventional processors takes time, as it relies on a huge 
number of multiply-accumulate (MAC) calculations. DNN with conventional high-
speed processors also consumes too much power. 
 
Toshiba has overcome this with a DNN accelerator that implement deep learning 
in hardware. It has three features. 

• Parallel MAC units. DNN processing requires many MAC computations. 
Toshiba’s new device has four processers, each with 256 MAC units. This 
boosts DNN processing speed. 

• Reduced DRAM access. Conventional SoC have no local memory to keep 
temporal data close to the DNN execution unit and consume a lot of power 
accessing local memory. Power is also consumed loading the weight data, 
used for the MAC calculations. In Toshiba’s new device, SRAM are 
implemented close to the DNN execution unit, and DNN processing is divided 
into sub-processing blocks to keep temporal data in the SRAM, reducing 
DRAM access. Additionally, Toshiba has added a decompression unit to the 
accelerator. Weight data, compressed and stored in DRAM in advance, are 
loaded through the decompression unit. This reduces the power 
consumption involved in loading weight data from DRAM. 
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• Reduced SRAM access. Conventional deep learning needs to access SRAM 
after processing each layer of DNN, which consumes too much power. The 
accelerator has a pipelined layer structure in the DNN execution unit of DNN, 
allowing a series of DNN calculations to be executed by one SRAM access. 

 
The new SoC complies with ISO26262, the global standard for functional safety 
for automotive applications. 
 
Toshiba will continue to enhance the power efficiency and processing speed of 
the developed SoC and will start sample shipments of ViscontiTM5, the next 
generation of Toshiba’s image-recognition processor, in September this year. 
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Notes 
 
[1] Toshiba’s image recognition SoC in “1.9TOPS and 564GOPS/W Heterogeneous Multicore SoC with Color-

based Object Classification Accelerator for Image-Recognition Applications,” a paper delivered at the 
2015 IEEE International Solid-State Circuits Conference 

 
* ViscontiTM is a trademark of Toshiba Electronic Devices & Storage Corporation 
* All other company names, product names and service names may be trademarks of their respective 
companies. 
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About Toshiba Electronics Europe 
Toshiba Electronics Europe GmbH (TEE) is the European electronic components business of Toshiba 
Electronic Devices and Storage Corporation. TEE offers European consumers and businesses a wide variety 
of innovative hard disk drive (HDD) products plus semiconductor solutions for automotive, industrial, IoT, 
motion control, telecoms, networking, consumer and white goods applications. The company’s broad 
portfolio encompasses integrated wireless ICs, power semiconductors, microcontrollers, optical 
semiconductors, ASICs, ASSPs and discrete devices ranging from diodes to logic ICs.  
  
TEE has headquarters in Düsseldorf, Germany, with branch offices in France, Italy, Spain, Sweden and the 
United Kingdom providing design, manufacturing, marketing and sales. Company president is Mr. Tomoaki 
Kumagai 

 
For more company information visit TEE’s web site at www.toshiba.semicon-storage.com.      
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