RIiFERSE THIEDA
B ?ﬁgmmﬁk%iﬁ%
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Abstract

OTP memory (one-time programmable memory) is a type of non-volatile memory. OTP can
be programmed only one time for data security. Once a OTP fuse has been programmed, OTP data
will reliably stay at a high resistance state. Ideally, the data saved in OTP will last forever and the
data can be read unlimitedly. Also, it’s logic 1 for the high resistance state, and for initial low
resistance state, it’s logic 0. Usually, OTP is formed as an array for applying in electronic products.
Hence, if we can reduce the area of an OTP cell, the OTP array will not take up large space.

In the project, Metal-Fuse OTP memory with Current Divider Via (CDVia) is innovated and
implemented in TSMC’s 16nm FinFET platform. Compared to the conventional OTP, CDVia
provides additional current path for discharging the high programmed current, so it can efficiently
share the current flowing through the selected transistor. As a result, the area of the transistor in
OTP can be reduced and shrunk around 80%. We are going to use B1500 to measure 10 OTP Fuses
cells those fabricated by TSMC’s 16nm FinFET CMOS technology. To compare with Si data, we
then use HSPICE to simulate 4X4 and 8X8 OTP arrays for studying the current paths and
distribution. The simulation results can confirm the OTP cells programmed successfully at very
low operation voltage, and OTP arrays can also be functional and programmed as we expected.

#HE

OTP memory 2 % 4 one-time programmable memory > 2 —RME-T 4R IEH > £ —
JRAEAE LR A - OTP R AN AT — R&GAZ > — 2 @tE 4k (Fuse) BIRETEA R & T
BAEA AR R AR TR ZAEERKE > THITEMRRER - £RBEER L
BBk BB AR L6 00 RASHREM AT Ly | o §7 OTP % A& U767 X
JEREF AT > BbZ i) OTP cell &9 @Ak > 5 5 R K M AR A8 1 7] A4 0 22 B

KERE A 89 L A Metal-Fuse OTP memory 34w A 7 Current Divider Via > #2114t
&) OTP & [F] > 3% CDVia R 8RAZ EIM A —RELE > 7T Uy a3 E i » Bk OTP MY
T S RE 69 KRNI AR OB AR A B S @A o

HKAT A B A S B1500 & 28 10 #8 TSMC’s 16nm FinFET CMOS  # #7849 OTP Fuse °
FBEEERESF OTP 442428 > B E 4 28nm # #2451 47 HSPICE #i# 4X4 #1 8X8
& OTP %] » #EARAEABIRE R T 1X1 OTP cell 7T Rk shfzbF » £ b L EET 4T -



1. Introduction
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2. Experimental Results
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