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Dataline Redundancy Circuit
Using Simple Shift Logic Circuit for Dual-Port
1T-SRAM Embedded in Display ICs
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Abstract
In this paper, a simple but effective Dataline Redundancy Circuit (DRC) is proposed for a dual-port
1T-SRAM embedded in Display ICs. The DRC designed in the dual-port 320x120x18-bit 1T-SRAM is verified in
a 0.18-um CMOS 1T-SRAM process. In the DRC, because its control logic circuit can be implemented by a
simple Shift Logic Circuit (SLC) with only an inverter and a NAND that is much simpler than the conventional,
it can be placed in a pitch as narrow as a bit line pair. Moreover, an improved version of the SLC is also
proposed to reduce its worst—case delay from 12.3ns to 59ns by 52%. By doing so, the timing overhead of the
DRC can be hidden under the row cycle time because switching of the datalines can be done between the times
of the word line setup and the sense amplifier setup. The area overhead of the DRC is estimated about 7.6% in
this paper.
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Operation of dataline redundancy circuit at the

start-up when the number of 10 lines is
assumed 8
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Fig. 1(b). Operation of dataline redundancy circuit when the
DLs is defective when the number of 1O lines is

assumed 8
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Fig. 2. A block diagram of the conventional dataline redundancy circuit when the number of 10 lines is assumed 8
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Fig. 3. A block diagram of the proposed dataline redundancy circuit when the number of 1O lines is assumed 8
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Table 1. Decoder outputs and dataline switch control signals according to shift point address when the number of /O lines is

assumed 8
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Fig. 4(a). Implemented Example of the Shift Logic Circuit when the number of 10 lines is assumed 8
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