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Abstract

This paper proposes a low power selective data write (SDW) scheme for a phase-change random access memory
(PRAM). The PRAM consumes large write power because large write currents are required during long time. At first, the
SDW scheme reads a stored data during write operation. And then, it writes an input data only when the input and
stored data are different. Therefore, it can reduce the write power consumption to a half. The 1K-bit PRAM test chip
with 128x8bits is implemented with a 0.8um CMOS technology with a 0.5um GST cell.
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Fig. 1. Basic structure of PRAM unit-cell.
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Fig. 2. Typical GST R-l curve.
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Table 1. Power Comparison of Two Write Schemes.
Cell Data Conventional Scheme Proposed Scheme
Transition | poyer Probability Power | Probability

0—-0 Pger 1/4 0 1/4
0—1 Preser 1/4 Preser 1/4
1 -0 Pser 1/4 Pser 1/4
1 -1 Preser 1/4 0 1/4
APV:\;aegre (Pser + Preser)/2 (Pser + Preser)/4
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Fig. 5. Simplified block diagram of the SDW-PRAM.
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Fig. 8. Waveforms of the proposed write operation.
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Table 2. Features of the SDW-PRAM chip.

0.8um CMOS process

Technology with 0.5um GST cell and 2 metals
organization 128 x 8 bits
VD[) = 5V
supply voltage cra—T
cC —
Read Time . 10 ns
o SET = 1000 ns @ 4.5mA
Write Time

RESET = 50 ns @ 16mA
2.11 mm’ (2.03mm x 1.04mm)

chip core area

READ = 74pJ
Energy / bit SET = 64nJ
RESET = 120}

128 X 8b
(32X 32)
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14. Layout of the SDW-PRAM chip.
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