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Background 

Speech Recognition 

Automatic Transcript 

Human 

Interface 

Index Searching 

Voice Mail 

Speech Recogtnition is widely used in Mobile Systems, 

Ubiquitous Systems and Robotics  
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Background 
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The external memory bandwidth and 
the clock frequency must be reduced! 

Two solutions:

1.

2

Two solutions: 

1. Distributed Speech recognition (Siri.etc.) 

2. Hardware Implementation 

High Speed High Speed Low Power Low Power  Large Vocabulary 

“2” is more stable than “1” because DSR systems 

may have long latency due to “Server  Congestion”  

or “ Signal interfere” 
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Algorithm optimization 

Two-Stage language model 

searching 
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Original algorithm: 

Proposed algorithm: 

Detailed language model search for all cross-word transitions 

Simplified language model search for the top 10 important transitions  

Detailed language model search for every frame  

Detailed language model search for every n frame 

Beam pruning using a 

dynamic threshold 

Reducing much computation and 
memory access with little accuracy 

degradation. 
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 Cache Architecture 
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•Viterbi Cache architecture 
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This chip : 0.73Mbit (75%)

Specialized Cache architecture is 
proposed to improve the cache hit rate  
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Beam width

91.94%
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Beam_width: 3800

Accuracy: 91.92%

Achieves 95% external memory bandwidth reduction  
and 78% of the required frequency reduction 

1.16v  126.5MHz

7.500nS5.500nS 9.500nS 11.500nS 13.500nS 15.500nS

144 mW @ 126.5MHz for real-time processing 

140 MHz

0

40

80

120

160

Fr
eq

u
en

cy
 (

M
H

z)
 

126.5 MHz

112 MHz83.8 MHz

98 mW

144 mW(Vdd = 1.16V)

204.8 mW(Vdd = 1.32V)

Frequency

Power

0

100

200

300

400

P
o

w
er

 (m
W

) 

Beam_width 
1000 2000 3000 4000 5000

124.8 mW


