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Design of 4Kb Poly-Fuse OTP IP for 90nm Process
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NMOS Select ESHAAEQ} Poly-Fuse BAZ F44% Poly-Fuse OTP 9] BL Ad-Z &0]7] 98] BLS Metal 2
9} Metal 3Z stackdldth. 18]l BL 228 AeS Zo]7] Y3 4Kb AL 643 x 329 Sub-block A ofHo] 2
N2 WA eH, BL +532= TopH BottomO=E WrojXl 2Kb Sub-block A ofgflo]9] 7Rdo] YX|staL Urt.
e B =RoAE 1 Select EWMAAE] 1 Poly-Fuse IS A3k OTP Aoj @A Fo32E A5t 1
23 OTP 1P 7B Z7] DAA Z2IH=A] k2 Poly-Fuse?] 3ol 57| U&SF = A7 13t o
olg] A I=E Aottt EFF Read REOA ZRIHEA] k2 Poly-Fuse BIE B3 S2+= ARE 1384
ol3l2 A3ttt DB HiTek 90nm CMOS THoZ AAE Poly-Fuse OTP A AlO|ZE= 11.43m x 2.88m
(=32.9184/m2)°]al, 4Kb Poly-Fuse OTP IP AfO|ZE 432.442im x 524.6im (=0.227m)o]ct.

Abstract In this paper, we designed a 4Kb poly-fuse OTP IP (Intellectual Property) required
for analog circuit trimming and calibration. In order to reduce the BL resistance of the
poly-fuse OTP cell, which consists of an NMOS select transistor and a poly-fuse link, the BL
stacked metal 2 and metal 3. In order to reduce BL routing resistance, the 4Kb cells are
divided into two sub-block cell arrays of 64 rows X 32 rows, with the BL drive circuit located
between the two 2Kb sub-block cell arrays, which are split into top and bottom. On the other
hand, in this paper, we propose a core circuit for an OTP cell that uses one poly-fuse link to
one select transistor. In addition, in the early stages of OTP IP development, we proposed a
data sensing circuit that considers the case where the resistance of the unprogrammed
poly-fuse can be up to 5kQ. It also reduces the current flowing through an unprogrammed
poly-fuse link in read mode to 138uA or less. The poly-fuse OTP cell size designed with DB
HiTek 90nm CMOS process is 11.43um x 2.88um (=32.9184m2), and the 4Kb poly-fuse OTP IP
size is 432.442um x 524.6pm (=0.227mp).
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Fig. 1. eFuse OTP cell schematic with MOS transistors:
(@) NMOS eFuse OTP cell schematic, (b) PMOS eFuse
OTP cell schematic and (c) dual-port eFuse OTP cell
schematic.
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H 1. S& 220 42 PF OTP Cell HIO|0{A 2.
Table 1. PF OTP cell bias conditions according to
operating modes.
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Table 2. Major features of designed 4Kb PF OTP IP.
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Table 3. Simulation results of sensing resistance by
operation mode: (a) read mode and (b) detection read
mode.
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-40°C |3.4KQ [2.9KQ |3.9KQ| 5KQ [4.1KQ
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i I T —
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Table 4. Simulation results of current flowing over an
unprogrammed poly-fuse link by simulation condition in
read mode.

Read Mode

VOD[lemP—es T &F [ T | £S5 [ FF

-407C|59.2uA [80.2uA|71.6uA|63.6uA|85.5uA

1.08V[ 25%C |51.3uA|68.9uA[61.9uA|55.5uA|74.1uA

125C|44.2uA |58.8uA |53.5uA [48.4uA|63.7 uA
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1.2V |25 |68.7uA|89.5uA|81.3uA|73.7uA|95.3uA

125%C|58.1uA|75.5uA [69.3uA |63.4uA|81.2uA

—40°C| 104uA | 132uA | 12TuA | 110uA | 138uA

1.32V[ 25%C |88.3uA| 112uA | 103A |94.TuA| 119LA

125CI173.9uA 94 1Al 87uA [80.3uAl 10TuA
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