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Deign of Small-Area Differential Paired eFuse OTP Memory

for Power ICs

Heon Park, Seung—Hoon Lee, Kyo—Hong Jin, Pan—Bong Ha, Young—Hee Kim~
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Abstract In this paper, a small-area 32-bit differential paired eFuse OTP memory for power ICs is
designed. In case of smaller number of rows than that of columns for the OTP memory cell array, a
scheme for the cell array reducing the number of SL driver circuits requiring their larger layout areas by
routing the SL (source line) lines supplying programming currents for eFuse links in the row direction
instead of the column direction as well as a core circuit is proposed. In addition, to solve a failure of being
blown for non-blown eFuse links by the electro-migration phenomenon, a regulated voltage of V2V
(=2V+0.2V) is used to a RWL (read word line) driver circuit and a BL (bit line) pull-up driver circuit. The
layout size of the designed 32-bit eFuse OTP memory is 228.525um x 105.435um, which is confirmed to be
20.7% smaller than that of the counterpart using the conventional cell array routing, namely 197.485um %
153.715m.
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Table 1. Major specifications of a 32-bit eFuse

OTP memory IP.
Ttems Main Features
Process WO 0 18um GF-ACL Process
OTP Cell Array Size 4R HEBC

Fuse Type p-poly [Co-silicide)
Supply Voltage (VDI 2.3V-5.5V
Temperature Range 40T ~ 150 ¢
Operating Mode Program / Program-Verify-Read / Mormal Read
Program bit/Read bit 1bit/8bit
Program Voltage WDD =55V
Program Time 200 s
Access Time 200 ns
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Fig. 1. The conventional differential paired eFuse cell
circuit which can be routed in the two—dimension
array.
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Table 2. Cell node bias voltages according to the
operational modes of the conventional
differential paired eFuse OTP memory cell.
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Fig. 2. Newly proposed differential paired eFuse OTP

memory cell: (a) circuit and (b) layout image.
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Table 3. Cell node bias voltages according to the
operational modes of the proposed differential
paired eFuse OTP memory cell.
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