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ABSTRACT

In this paper, we design a 32-bit eFuse OTP memory for PMICs using MagnaChip’s 0.18m process. We solve a problem of an electrical
shortage between an eFuse link and the VSS of a p-substrate in programming by placing an n-well under the eFuse link. Also, we propose a
WL driver circuit which activates the RWL (read word-line) or WWL (write word-line) of a dual-port eFuse OTP memory cell selectively
when a decoded WERP (WL enable for read or program) signal is inputted to the eFuse OTP memory directly. Furthermore, we reduce the
layout area of the control circuit by removing a delay chain in the BL precharging circuit. We‘can obtain an yield of 100% at a program
voltage of 5.5V on 94 manufactured sample dies when measured with memory tester equipment.
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Fig. 1. Circuit of a dual-port eFuse OTP
memory cell.
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E 1. 32bit eFuse OTP HIZ2[2| FREX.
Table 1. Major specifications of 32-bit eFuse OTP

memory.
ITtems Main Features
Process Magnachip 0.18m GF-ACL
Memory Density 32b
eFuse Type nt polysilicon
Operating Mode Program/ Normal Read / Test Read
Program bit/Read bit 1b1b
Program Time 20ps
VDD Program 35V-~6V
Read 1.8V £ 10%
Temperature Program 0T -~125TC
Range Read 40T -~125T
Program Current Typical 32.1mA
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Fig. 2. Timing diagrams according to operational
modes: (a) in the program mode, (b) in the normal
read mode, and (c) in the test read mode.
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Fig. 3. Block diagram of a 32-bit eFuse OTP memory.
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Fig. 4. Layout image of a dual-port eFuse OTP
memory cell.
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°
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Table 2. Node bias voltages of an eFuse OTP
memory cell according to operational modes.
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Fig. 5. (@) WL driver circuit and (b) SL driver circuit.
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%7} high®] Z-2 H 2~ (short pulse)”} ¥Aste] BL7}
VSSE Z | Ap v = W, 17 7(b) 9] Efo] ] tholo 1
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Fig. 6. BL S/A circuit of VSS BL precharging

scheme.
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scheme and (b) proposed scheme.
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Fig. 8. Layout image of a designed eFuse OTP
memory.
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Fig. 9. Simulation result of programming current with
respect to eFuse resistances in the program mode.
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