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A Novel Data Bus Encoding with Low Coupling Transitions

LI Quan-quan, GU Da-ye, GONG Xiao-hua, LIU Xiao-ming, GUO Er-hui

(No. 38 Research Institute, China Electronics Technology Group Corporation, Hefei 230088, China)

Abstract: Data bus consumes a large amount of energy in the system-on-chip. This paper proposes a novel data bus
encoding with low coupling transitions to save the data bus power dissipation. The encoder utilizes the previous data
on the data bus to encode the current data with XOR and XNOR operations, and chooses the data with minimal
coupling transitions among XOR encoding data, XNOR encoding data, invert encoding data and the original data to
send on the data bus. This method can reduce a majority of data bus coupling transitions, thus saving the data bus

power dissipation significantly. Experimental results show that this method could save 33. 06% of the common 32-

bit data bus power dissipation, superior to the traditional CBI encoding and E/O BI encoding
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1. Operate on the D, and add the flag bits:

S_org={2b00, Dy}
S_xor={2b01,D, xor S;—,[n—3: 0]}
S_xnor={2bl10,D, xnor S;—[n—3: 0]}
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S inv={2bll,not D, }

2. Calculate the coupling transitions:

N_org=number_A(S_org,S,—1)

N_xor=number_A(S_xor,S;—1)

N_xnor=number_A(S_xnor,S;,—;)

N_inv=number_X\(S_inv,S;—;)

3. Choose the minimum coupling transitions:

N_min=min(N_org, N_xor, N_xnor, N_inv)

4. Send the encoding data:

if (N_min=N_org) S,=S_org

else if (N_min=N_xor) S,=S_xor

else if (N_min=N_xnor) S,=S_xnor

else if (N_min=N_inv) S,=S inv
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1. Decode the S;

flag=S,[n—1:n—2]

if (flag=2'b00)

D,=S;[n—3:0]

else if(flag=2b01)

D.=S,[n—3:0] xor S,—1[7n—3:0]
elso if (flag=2b10)

D,=S,[n—3:0] xor S, 1[n—3:0]
else if(flag=2b11)
Di.=not S;[n—3:0]
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