ROM CELL CIRCUI T FOR FI NFET DEVI CES CROSS REFERENCE [ 0001] The present
disclosure is related to the foll ow ng comonl y-assi gned U. S. patent
applications, the entire disclosures of which are incorporated herein by
reference: U S. Patent Application Serial No. 12/721,476, filed March 10,
2010, by the sane inventor Jhon Jhy Liaw for "FULLY BALANCED DUAL- PORT
MEMORY CELL" (attorney reference TSMC2009- 0686); "CELL STRUCTURE FOR
DUAL- PORT SRAM' by the same inventor Jhon Jhy Liaw (attorney reference
TSMC2010- 0190) ; " STRUCPVREFANDCNETHOD FEORF BRAME CHLYICKS RCUI T" by t he sane
i nventor Jhon Jhy Liaw (attorney reference TSMC2010-0192); and "LAYOUT FOR
MULTI PLE; " by the sane inventor Jhon Jhy Liaw (attorney
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vol t agefadérmce diSMHEUE 0dPheen t he high/l ow vol tages are deci ded by drive
current, |eakage, stability and bit-line total capacitance of ROM cells.
How to inprove these factors is a challenge to future scaling. [0004] For
devi cCeBAMKO@ROUND (drive current, |eakage, and device stability), a FinFET

devi ce the_best candi date for ROVI cell application. This is due to the
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‘on” or “off” state of each memory cell is thus set. Each memory cell is capable of storing a

binary bit of data, either in a logic state of “0” or “1” depending on whether the path of bit line to
Vss of the memory cell is electrically connected or electrically isolated.

[0003] For data sensing of the ROM cells, designers use a simple scheme like a single end
circuit (inverter) to detect the data state. If the ROM cell bit line has significant voltage drop (for
example, to a lower voltage state from the beginning state) during a read cycle, it will represent a
logical value of 1. When the ROM cell bit line keeps a higher voltage similar (o the beginning
state, it will represent a logical value of 0. Designer are allowed to swap the definition of “0” and
“1”. However, the voltage differences between the high/low voltages arc decided by drive
current, leakage, stability and bit-line total capacitance of ROM cells. How to improve these
factors is a challenge to future scaling.

[0004] For device improvement (drive current, leakage, and device stability), a FinFET
device is the best candidate for ROM cell application. This is due to the additional sidewalls
device width (for Ion performance) as well as better short channel control (for sub-threshold

leakage and matching performance).



1 [0005] However, device performance and reliability are issues when noving
to new technol ogy nodes with higher packing density. Therefore, there is a
need for a new structure and nethod for ROMcells to address these
concerns for high-end cell application and inproved multiple fins cell
size. SUVMARY [0006] The present disclosure provides a read only nmenory
(ROM cell array. The ROMcell array includes a plurality of fin active
regions oriented in a first direction and formed on a sem conductor
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subset of ROMcells includes a drain contact having a first contact area
and a SUMMARIONt act having a second contact area at |east 30% greater than
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ROM cell array includes a plurality of fin active regions oriented in a first direction and formed
on a semiconductor substrate; a plurality of gates formed on the plurality of fin active regions
and oriented in a second direction perpendicular to the first direction; and a plurality of ROM
cells for data storage and formed by the plurality of fin active regions and the plurality of gates.
The plurality of ROM cells are coded such that each cell of a first subset of ROM cells has a
source electrically connected to a Vss line, and each cell of a second subset of ROM cells has a
source electrically isolated. Each of the plurality of ROM cells includes at least two fin field-
effect transistors (FInFETs) formed on respective fin active regions and respective cross-points
of the fin active regions and the gates. Each of the plurality of ROM cells also includes a first
space between two adjacent intra-cell fin active regions and a second space between two adjacent
inter-cell fin active regions. A ratio between the second space and the first space is greater than
1.5, Each of the FinFETs includes a gate electrically connected to a word line, and a drain

electrically connected to a bit line.



el ectrically connected to a bit line. 2 [0008] The present disclosure also
provi des anot her enbodi nent of a ROMcell array. The ROMcell array
includes a plurality of fin active regions oriented in a first direction
and formed on a sem conductor substrate; a plurality of gates formed on
the plurality of fin active regions and oriented in a second direction
perpendi cular to the first direction; and a plurality of ROM cells for
data storage and formed by the plurality of fin active regions and the
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cell constructed according to various aspects of the present disclosure in

one efOHHCRSREAXY[feML] Figs. 3 and 4 are schematic views of two ROM cells

constructed according to various aspects of the present disclosure in

vari ous enbodlnents [0013] Figs. 5to 8 are top views of a ROMcell array
ddDBEE 35 BRAWINGS

[0009} Aspects of the present disclosure are best understood from the following detailed

description when read with the accompanying figures. It is emphasized that, in accordance with
the standard practice in the industry, various features are not drawn to scale. In fact, the
dimensions of the various features may be arbitrarily increased or reduced for clarity of
discussion.

[0010} Fig. 1 is a schematic view of a read only memory (ROM) cell array constructed
according to various aspects of the present disclosure in one embodiment.

[0011] Fig. 2 is a schematic view of a ROM cell constructed according to various aspects of
the present disclosure in one embodiment.

{0012] Figs. 3 and 4 are schematic views of two ROM cells constructed according to various
aspects of the present disclosure in various embodiments.

[0013] Figs. 5 to 8 are top views of a ROM cell array constructed according to various
aspects of the present disclosure in various embodiments.

[0014] Fig. 9 is a top view of a ROM cell array constructed according to various aspects of

the present disclosure in one embodiment,



aspects of the present disclosure in various enbodi ments. [0014] Fig. 9 is
a top view of a ROM cell array constructed according to various aspects of
the present disclosure in one enbodinment. 3 [0015] Fig. 10 is a sectional
view of a portion of a ROMcell array constructed according to various
aspects of the present disclosure in various enbodi nents. DETAI LED

DESCRI PTION [0016] It is to be understood that the foll ow ng disclosure
provi des nmany different enbodi nents, or exanples, for inplenenting
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letters in the various exanples. This repetition is for the purpose of
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asymmetry contact (or via) structure to reduce capacitance as well as lower contact resistance,

and increase stability, on the coding side. The drain side of the pass device uses a regular (square

or circle} single contact as the connection path for bit-line to pass device. But source side of pass

device uses longer contact shape for contact resistance reduction as well as yield improvement.

[0019] Fig. 1 is a schematic view of a read-only memory (ROM) cell array 50. The ROM

cell array 50 includes a plurality of ROM cells 52 configured to form a two-dimensional array. In

an exemplary embodiment, the ROM cell array 50 includes 4 columns (X, X+1, X+2, and X+3)

and 4 rows (N, N+1, N+2, and N+3). The ROM cells 52 are formed with fin field-effect

transistors (FInFETS). In the present embodiment, the ROM cells 52 are mask ROM cells. In

another embodiment, one ROM cell includes more than one transistor. In one embodiment, each

FinFET is a pass device. In existing ROM technologies, each cell includes only one transistor.

In yet another embodiment, the ROM cells 52 utilize n-type metal-oxide-semiconductor (MOS)

transistors for device performance with high carrier mobility.



anot her enbodi ment, one ROM cell includes nore than one transistor. In one
enbodi nent, each FinFET is a pass device. In existing ROMtechnol ogi es,
each cell includes only one transistor. In yet another enbodi nent, the ROM
cells 52 utilize n-type netal -oxi de-sen conductor (MOS) transistors for
device performance with high carrier nmobility. 4 [0020] The ROM cel |l array
50 includes various interconnect features configured and routed to form
functional ROMcells for data storage and data access. The vari ous
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cell 52 includes two Fi nFETs, such as n-type FinF
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2. In the present embodiment, the ROM cell 52 includes two FinFETs, such as n-type FInFETs
(nFmFETs). Particularly, the sources of the FInFETS in the ROM cell 52 are electrically
connected and coupled to the Vss power line 54. The gates of the FinFETs in the ROM cell 52
are electrically connected and coupled to the word line 56, The drains of the FinFETs in the
ROM cell 52 are electrically connected and coupled to the bit fine 38.
[0022] Furthermore, the ROM cell 52 includes a first contact 62 coupling the drains of the
FinFETs in the ROM cell 52 to the bit line 58 and a second contact 64 coupling the sources of
the FinFETs in the ROM cell 52 to the Vss line 54, The contacts are conductive features
designed to connect doped features (or gates) to the metal lines, The first and second contacts 62
and 64 are designed with different dimensions and/or geometries. In top view of the contacts, the
first contact 62 has a first contact area Al and the second contact 64 has a second contact area

A2 greater than the first contact area Al. In one embodiment, the second contact area A2 is at



[0022] Furthernore, the ROMcell 52 includes a first contact 62 coupling
the drains of the Fi nFETs in the ROMcell 52 to the bit line 58 and a
second contact 64 coupling the sources of the FinFETs in the ROMcell 52
to the Vss line 54. The contacts are conductive features designed to
connect doped features (or gates) to the netal lines. The first and second
contacts 62 and 64 are designed with different dinensions and/ or
geonetries. In top view of the contacts, the first contact 62 has a first
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ROM  than 2,
[0024] Fig. 3 is a schematic view of a ROM array 70 having two ROM cells 72 and 74
constructed according to various aspects of another embodiment. The cell boundaries 60 of the
ROM cells 72 and 74 are illustrated by dashed lines. In various embodiments, different ROM
cells are designed and coded to different logic states.
10025] In the present embodiment, the ROM cell 72 is configured to a logic state of “1,” and
the ROM cell 74 is configured to a logic state of “0.” The ROM cell 72 includes multiple
FinFETs configured in parallel. In the present embodiment, the ROM cell 72 includes two
FinFETs 75a and 75b. Each FinFET 75a and 75b includes a source, a drain, and a gate.
Particularly, the sources of the FinFETs 75a and 75b in the ROM cell 72 are clectrically coupled
to the power line Vss 54. The gates of the FInFETs 73a and 75b in the ROM cell 72 are
electrically coupled to the word line 56, The drains of the FinFETs 75a and 75b in the ROM cell
72 are electrically coupled to the bit line 58,
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cells are designed and coded to different logic states. [0025] In the
present enbodi nent, the ROMcell 72 is configured to a logic state of "1,"
and the ROMcell 74 is configured to a logic state of "0." The ROMcell 72
includes nultiple FinFETs configured in parallel. In the present

enbodi nent, the ROM cell 72 includes two FinFETs 75a and 75h. Each Fi nFET
75a and 75b includes a source, a drain, and a gate. Particularly, the
sources of the FinFETs 75a and 75b in the ROMcell 72 are electrically
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cont ac h e netry of a rectangle or ellipse shape. [0027] The ROM
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coded to ere
ciectucaliy coupled to the bit line 58. In this case, as notcd above, the ROM cell 72 is coded to

logic “1” state, and the ROM cell 74 is coded to logic “0” state, Therefore, there is no souice
contact in the ROM cell 74.

[0028] The ROM cell array 70 further includes vias 76 configured to couple the bit line 58
and the drains. The vias are vertical conductive features designed to couple different metal
layers. In this example, the Vss lines 54 and the word lines 56 are formed in a first metal layer
and are oriented in one direction (such as the X direction), and the bit lines 58 are formed in a
second metal layer and are oriented in another direction (such as the Y direction). In furtherance
of the present embodiment, the second metal layer is over the first metal layer. The drains of the
FinFETs 75a, 75n, 75¢, and 75d are therefore coupled to the bit line 58 through the vias 76.
[0029] The FinFETs 75a, 75b 75c¢, and 75d are formed on different fin active regions. In the
present embodiment, the various fin active regions are oriented along the Y direction. The
FinFETs 75a and 75b are formed on two fin active regions parallel configured in the ROM cell

72. The FinFETs 75c and 75d are formed on two fin active regions parallel configured in the



contact in the ROMcell 74. [0028] The ROM cell array 70 further includes
vias 76 configured to couple the bit line 58 and the drains. The vias are
vertical conductive features designed to couple different metal |ayers. In
this exanple, the Vss lines 54 and the word lines 56 are fornmed in a first
nmetal layer and are oriented in one direction (such as the X direction),
and the hit lines 58 are fornmed in a second netal |ayer and are oriented
in another direction (such as the Y direction). In furtherance of the
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along the Y direction and extending from the first ROM cell 72 to the second ROM cell 74. In
the present embodiment, the ROM array 80 includes two (first and second) long fin active
regions (not shown). The FinFETs 75a, 75¢, and 84a are formed on the first long fin active
region. The isolation FInFET 84 isolates the FinFETs 75a and 75¢ from each other. The
FinFETs 75b, 75d, and 84b are formed on the second long fin active region. The isolation
FinFET 84b isolates the FInFETs 75b and 75d from each other.

[0033] Figs. 5 through 8 are top views of a ROM cell array 100 at different stages of
fabrication according to various aspects of the present disclosure in various embodiments. In
one embodiment, the ROM cell array 100 is a top view of the ROM cell array 50 in one
embodiment. The ROM cell array 100 includes a plurality of ROM cells configured as an array
for data storage and access. In the present embodiment, the ROM cells in the ROM cell array
100 are configured in four rows and four columns with a total of 16 ROM cells. The four rows
are labeled as “N”, “N+17, “N+2" and “N+3,” respectively. The four columns are labeled as “X”,

X7, “X427 and “X43,” respectively.  “N” and “X” can be any proper integer numbers.



[0032] The ROM array 80 includes one or nore long fin active regions
continuously oriented along the Y direction and extending fromthe first
ROM cell 72 to the second ROMcell 74. In the present enbodi nent, the ROM
array 80 includes two (first and second) long fin active regions (not
shown). The Fi nFETs 75a, 75c, and 84a are fornmed on the first long fin
active region. The isolation FinFET 84 isolates the FinFETs 75a and 75c
fromeach other. The FinFETs 75b, 75d, and 84b are formed on the second
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per pcndlculdl to the ozlcntduon of the fin active regions. In this case, the space is the distance

between two adjacent fin active regions along the X direction. The intra-cell fin active regions
mclude a first space S1, and inter-cell fin active regions include a second space S2. The second
space S2 is substantially greater than the first space S1. In one embodiment, the ratio between
the second space S2 and the first space S1 is greater than 1.5.

[0036] The ROM cell array 100 includes a plurality of gates 104 formed on the plurality of
fin active regions 102 configured to form various ROM cells. The gates 104 are disposed in
parallel and oriented in a direction perpendicular to the fin active regions 102, In the depicted
embodiment, the gates 104 are oriented in the X direction. Each gate may extend to multiple
cells. For example, each gate 104 extends through four columns of ROM cells. In one
embodiment, the ROM cell array 100 further includes dummy gates 106 disposed on the
isolation features for pattern uniformity, manufacturing enhancement, and/or device performance
tmprovement. The dummy gates 106 are oriented in the same direction with the functional gates

104. The functional gates 104 and dummy gates 106 each include a gate dielectric layer and a



active regions 102, formng two FinFETs in each ROMcell. The two
intra-cell fin active regions extend along the Y direction through two

adj acent ROMcells as illustrated in Fig. 5. The fin active regions 102
are oriented in the Y direction and are configured with two difference
spaces, in which a space refers to a distance between two adjacent fin
active regions along a direction perpendicular to the orientation of the
fin active regions. In this case, the space is the distance between two
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on varj ous, features. In_one enbaodinent, the ROMcell array 100 includes
drain B?ﬂs%lt at spdns m the gate direction (X direction) and a second dimension that spans in the

fin active region direction (Y direction). The first and second dimensions are substantially equal.

In other words, the drain contacts 108 have a symmetric geometry in the X and Y directions. For

example, the drain contacts 108 include a square geometry in the top view. In another example,
the drain contacts 108 include a round shape in the top view. In the top view, the source contacts
[10 include a third dimension that spans in the gate direction (X direction) and a fourth
dimension that spans in the fin active region direction (Y direction). The third and fourth
dimensions are substantially different. Specifically, the third dimension is substantially greater
than the fourth dimension. In other words, the source contacts 110 have an asymmetric
geometry in the X and Y directions. For example, the source contacts 110 include a rectangle in
the top view. In another example, the source contacts 110 include an ellipse shape in the top
view. In one embodiment, the ratio between the third dimension and the fourth dimension is

greater than 1.5,
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108 [ andi ng on drains and source contacts 110 | anding on sources. The drain
contacts 108 and source contacts 110 are designed wth different

di mensi ons and/or geonetries. The drain contact 108 has a first contact
area Al, and the source contact 110 has a second contact area A2 greater
than the first contact area Al. In one enbodi nent, the second contact area
A2 is at least 30% greater than the first contact area Al. In the depicted
enbodi ment, the ratio of A2/A |l is greater than 1.3. [0038] The drain
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Ther efiogegier twthen REMhortd spacer Sy islif@ldnsented between adjacent fin active regions within a
ROM cell. Thus, a continuous silicide feature is formed on intra-cell sources (and/or drains). In
one embodiment, the contact features are formed by a procedure including: depositing a
dielectric layer, etching the dielectric layer to form contact holes, and filling the contact holes
with a metal, such as tungsten, aluminum, or copper.
[0041] Sull referring to Fig. 6, the ROM cell array 100 further includes various metal lines
formed in a first metal layer and coupled (o respective contacts. In the present embodiment, the
ROM cell array 100 includes metal lines 112a, 112b, 112¢, and 112d configured in parallel and
oriented in one direction (such as the X direction parallel with the gates). More particularly, the
metal lines 112a through 112d are Vss power lines and arc directly connected to the source
contacts [10. The sources of the ROM cells having the logic state “17 are electrically coupled to
the Vss through the respective source contacts 110 and the metal lines 112, The ROM cell array
[00 also includes metal lines 113 connected to the drains contacts 108. The metal lines 113 may

be formed in the first metal layer. In an embodiment, the metal lines in the metal layer are



coded by a contact |layer defining a plurality of source contacts 110 such
that the corresponding ROMcells are coded to the logic "1" and the rest
of the ROMcells are coded to the logic "0". Furthernore, a contact
phot omask is specifically designed according to a particul ar design of the
ROM cel |l array. The rest of the patterning photonasks are generically
desi gned. [0040] Furthernore, the sources of the FinFETs in one cell are
el ectrically connected together, and the drains of the FinFETs in one cell
are el @ened bah lymeoangebeds, sagets he;rng ld dunenenc graeedi orantual dafRsdent paces! |
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Still referrln to Fig. 6, the arraﬁ‘éjd further includes various
&8

met al f Qe Yl%rfﬁb‘élhﬂ% ye ﬂ?l#‘%ﬁi r:r"é‘?a’lld"l Ia(?@ﬂcla uplearecties metgpbiot pivbe
cont ackSe mb ity H{@ present enbodi ment, the ROMcell array 100 includes netal
lines 112a, b, 112c, and | 12d configured in parallel and oriented in
one dilPe4di onR(efsuo‘rg tag ig ISeth}z(Pd)Mechi oy [riatihéds varibin nbiel gt @ 5a thidogle

parti cular | net al nes .112a. t hrough 112d 0 | nes and
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cells fbﬂmtchg 4 feoldoge@l Bia@tdspobed @Rl RSt hétgakld 5QURhRE {o0he HRE M¥ES

t hr ough the resg}ectl ve source contacts 110 and the netal |lines 112. The ROM

cel | adpysayhroggipthgvey lAciThaaectsdings 115atough 31 $mmar be samed by helagnasdens
cont aG§ecdO8milkhe dBhRtal |11'nEKe§I 21 1oy da% tQ [11{%‘# thihadiBE ahd f(%{w;%cfgfﬁﬁglj Ilgsy:r :

In an enbodi mrent, the netal |ines |nt e netal |ayer are
damas deln@xemef@ege m@&icllmcalsléia is it M dind andscenpladr oabs siead liaeduih tddidgcene

pr Oce%ﬁloug h% lﬂfﬁgc% iye vnagﬁ lél%n thngregq {l‘lg?(‘:% tclaa'éw Qﬁcé? % L?vgnesgrlﬁq\/_%\g:n the

damascene
t hr ouglhucf:lt]:ﬂ 1d @ﬂd)g&liﬁ dlfmda@lﬂei@lﬂam lﬂuﬂfﬂlﬁﬂphlctcﬂ-sld?dlﬂth@LUI@CﬁQﬂI??rCO(MNZ@)

al I oy tgc)f%rthrg?dhp Xnortr}?cg %L undpelgotﬁclz ;[nlct) i?lll?cn(ijf 8%813 glbitq%%tqle}(ri Ts c,o% led

i 4 g pled to the drains of the
ROM cells through the respective vias 116, metal lines 113 of the first metal layer, and the drain
contacts 108.
[0044] Fig. 9 is a top view of a ROM cell array 120 constructed according to various
aspects of the present disclosure in another embodiment. The ROM cell array 120 is a top view
of the ROM cell array 50 in one embodiment. The ROM cell array 120 includes a plurality of
ROM cells configured as an array for data storage and access. In the present embodiment, the
ROM cells in the ROM cell array 120 are configured in four rows and four columns with a total
of 16 ROM cells. The four rows are labeled as “N”, “N+17, “N+27”, and “N+3”, respectively.
The four columns are labeled as “X”, “X+17, “X+2”, and “X+3”, respectively. “N” and “X” can
be any proper integer numbers. The ROM cell array 120 can be a subset of another large ROM

cell array. One exemplary ROM cell is labeled with numeral 52 and has a unit cell boundary 660,
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[0042] Referring to Fig. 7, the ROMcell array 100 includes various vias
116 configured to connect to various metal lines in the first netal |ayer.
The vial 116 may be forned by a damascene process. For exanple, the vias
116 are forned by a single damascene process. In another exanple, the vial
116 are forned by a dual damascene process wherein both the vias and the
overlying netal lines are forned. The vias 116 each |and on a respective
metal line of the first nmetal layer. [00431 Referring to Fig. 8, the ROM

cel | aEaciyRQBOcellriodludtbe snultgitésaRISFIEEY, alkchl ds megpdl Bi@BRTHrogtoMianapntid gur ed
116. The netal | ines 118a through 118g are

d
;grﬁggaﬁﬁzgmégﬁgﬁﬁgHgﬁiVxhﬁééfF@r§66§@Hkbyﬁﬁi¥%@“¥??%@“ﬁ%¥&ﬁ“7ayer and
coupl eghotis] t haht RGN BBLahy lt@Yr%ﬁu&eb Elaﬂ&hhﬁ/hﬁ M &%ivd 2ionk e Met.al, Iﬂdﬂes
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f d different neta rs and e ectrically coupled together. In
aﬁgfﬁe"r“}‘bg%h%}‘ thcqﬂ’ oty éfrgl? nléiwxrc“édliogg‘af%vtR@/Mrf@Haﬁ@ﬂEéhec ufitcgtion o t he
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of the first netal |layer, and the drain contacts 1Ig.  9is a
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of thth&§§gg%¥gL§closure i n anot her enbodiment. The ROMcell array 120 is
a top view e ROM cell array 50 in one enbodi nent. The ROM cell array
120 i néP4es &h®hwmakiﬁylaﬂweE@nmmekIBme@nﬁmgmnmﬁmamﬂandabmayu&bmdaapa

storage, an CeSS. rese nbqdi ells in th
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of 16 RO eglidrs. 127hearfnmgr (WORBFRTS ih akal ROMSel] NThe fiweme lé\gr&w zgnﬂc N+3
respectjvely The four colums are | abeled as "X", " I " X+2 and

" X+3" 01}38%@6«%&”9@\/&%}‘00“%' anglipe esnfiguggdd Wil %mﬁhfﬁmwér%pacm eée‘rpdmrﬂﬁe& & 4 The
ROM celidtat rb'éMNelegQWBai'alabéu%l SHRSELe gﬁ(f)nsa%t ﬁ@&; G, é@ﬁu%} Gl ! mt { i:é’%%fm

exenpl ary ROM cel abel ed wi t h "huner al uni t oundary
60. 1‘12t18a@l§10R0i/2%e16!udc ndlrudpscerfill, nm(pirms- -cEll fikETSye spiohs 22 1Ine]1u§l<pe sdciondEETS.

oxcept 1o ieafbn stk 32 Sl BBl G FR b il B8y 100 o o 8
[0047]  The ROM cell array 120 includes a plurality of gates 104 formed on the plurality of
fin active regions 122 configured to form various ROM cells. The gates 104 are disposed in
parallel and oriented in a direction perpendicular to the fin active regions 122, In the present
embodiment, the gates 104 are oriented in the X direction. Each gate may extend to multiple
cells. For example, each gate 104 extends through four columns of ROM cells. The ROM cell
array 120 further includes dummy gates 106 disposed on the isolation features for pattern
uniformity, manufacturing enhancement, and/or device performance improvement. The dummy
gates 106 are oriented in the same direction with the functional gates 104.

[0048] The ROM cell array 120 includes one or more isolation gates 124 disposed on the
continuous fin active regions 122 and configured for isolation. In the present embodiment, the
ROM cell array 120 includes one isolation gate 124 orientated perpendicular to the fin active
region 122, disposed over various continuous fin active regions 122 and configured to form
multiple FinFETs (also referred to as isolation devices), each being associated with one

continuous fin active region 122. In furtherance of the present embodiment, the isolation gate
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[ 0045] The ROM cell array 120 includes a plurality of fin active regions

122. EBach ROM cell includes two or nmore fin active regions disposed within
or partially disposed within the cell to formtwo or nmore FinFETs in each
respective ROMcell. The fin active regions 122 extend along the fin

orientation (the Y direction) through nultiple ROMcells. In the present
enbodi ment, the fin active regions 122 extend through four ROMcells al ong
the Y direction, and therefore are referred to as continuous fin active
regi 0nb’24(ielcodlf@mgedsetrydlce:upicdl t@e provedddegitams]) sudhl’lhatQBcElttblacfapandﬁﬁ'gel“ifll?m‘ﬁzﬁ%| ve
regio f Fi.g, are ref d.to.as short fin active regions (short
stgleqnff t%%%i%%%F%@H85§¥C“TgO Jtiopn gl herplerg. delqoresnondingify 1&g¥%ﬁ§0122
are oricemteedh iisPatiad delce@and configured side by side. In the present
enbodlnent each ROM cell (such as the ROM cell 52) includes two fin
act i velOPEYi ondha prctipmy wisy 1Phod mmEETSs il 66, emdhs@@mncguct 124rhe:hfmq:iu@m| ve
reglo S r enyed J. d d f.i yred
epgelrl]%??csi%g%esiﬂfcl dg%ag éalg&eFIQSIOﬁC Uls&ﬁ%ﬂi So{ﬁaﬁige dlgl r[u% 81\6)/% dj \g%C é)rx,}% fl n
act | veebeginons, b2 lidtwong ldyhe indudey gditérooxiddhed iint gm @BLle(fel :Iﬂcltla@,t doped
regions,122 in .space_ S 1, inter-cel|l fin active regions
12% i iATgEoR: shc&ﬂ%ﬁmsﬁaﬁgmg‘“ fﬁég§8d§%8a§bdéﬁﬂSﬁcwgﬁsddgg%hﬁ#QF@VC
gr eat ahatianajdiendihs ba@ paeao® hcldd@d4 fherdheriROME Alidiccdid AYeldAly inglepdes a
plurality of gates 104 formed on the plurality of fin active regions 122
conf i dBfBEF ffblnf%fdm%ww@a@dm\ﬂ gh¢qnsoxideniaygjatlids cpovelegiedgilaypbgen tirther
paral ted.i rot
e one 455° TR aRel DR W PR RESR TRk S Eon 18y AT b ATET | ¢ e
X di r deudbow n- lEm:ﬁm@Effé Sndyth@!xlthe hieh G hmlatmlpllmzccbem dsholdl%@tmgmmﬂph@;ove@ch

The ell array 120
Por e e Ean Y %aé%‘ Devigg3 h&%%l&&a‘”&ﬁmﬁ%ﬁ%f St oL ead b or
pattermlmdnlrhyf(ogam icylacﬂiﬁﬂufpa@zmrl ng enhancenent, and/or device performance

i npro g tes 106 are oriented in the sane direction with
t he f:jﬁ‘gqjonaﬁegg &% L?L‘M“dlr 06 8ls0 Thdudzonrap cpnige s P8 1omlinger deeSlpred or

mor e lsgﬁalc@rcmﬁugat@ﬁdn&l%g oqlsé&eé@f’ %&tﬁﬁ coﬁ%&'l'@ﬁ%““‘ﬂ* H’%” \éﬁb\fgg?ns 2

and configured f i sol ation. he present I ment
arr ay of ¥ee. Qn@ﬂ}b@@owﬁecqny@lsalt D@m gmtlel (024 emiaett @t @diper p”ﬁmcthmulcamactm t he

L0 2qkbyfa hoBE a2, 01 APased el ALl oy, Soptdnuays, LN, asL] v, edi ons

122 and conflg to for Bl ati on
devi celsjin Cetamd‘t ltﬁ)él}mg aaﬁswmn&fcedlcwﬂ ad €he @Qn‘bld@u@lﬂt’sl fo usacicemel E@gicon 122.
In furtherfnce of resent enbodlnent the isolation gate .

area AZ greater [han t rst contact area Al. In one'embodiment, the second contact area A2 is

at least 30% greater than the first contact area Al. In the present embodiment, the ratio of
A2/A1 is greater than 1.3,

[0051] Fig. 10 is a sectional view of a semiconductor structure 150 as a portion of a ROM
cell array constructed according to various aspects of the present disclosure. The semiconductor
structure 150 includes a semiconductor substrate 152. The semiconductor substrate 152 includes
silicon.  Alternatively, the substrate includes germanium, silicon germanium, or other proper
semiconductor materials. The semiconductor substrate 152 includes various isolation features
154, such as shallow trench isolation (STI), formed in the substrate to separate various devices.
The semiconductor substrate 152 also includes various doped regions, such as n-well and p-wells.
{0052] The semiconductor structure 150 includes various fin active regions 156, 158, and
159. The fin active regions 156, 158, and 159 are oriented in parallel. The fin active regions and

the STI features can be formed in a processing sequence including forming trenches in the
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13 124 is configured and coupled to a grounded potential, such that the
correspondi ng FinFETs are biased to the off-states for electrical

i sol ation. Therefore, the corresponding FinFETs are also referred to as
i sol ati on devices. [0049] The functional gates 104, dumry gates 106, and
i sol ation gate 124 each include a gate dielectric |ayer and a gate

el ectrode di sposed on the gate dielectric layer. In one enbodinent, the
dielectric layer includes silicon oxide and the gate el ectrode includes
doped %mﬁuy@uMbQGM%Uhm afibtaner peenddbdifitiagt thet enghat eviti al dtetire hayen!.

|nclud K dle ectric erial lLayer and the gate el ectrode
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The. et aapae RO R et B AR Bt S M BB Gl o
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contacts 64 of Fig. 2. The drain contacts 108 and source contacts 110 are
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t he sedehds corviE 2 ané xR, faming «AIle‘asmcﬁe% ghreentad rvapdradepbigof (LREVDPNt act

1o phpeh ok R R SORE IR iR ta R ot ThFaT ke 150 as

a por tsustraat, optidR@NY geelihg attcayialanmdd raheh eitleia6 GRPAvE thel en¥RiHiQHSc aBRREL S Of
t he prﬁsent dISC|Sﬁ$r The sem conductor structure 150 i ncl udes a
seni cNUERIG TGS gide. jusme chrmiceb moehitingt Porarianen (GYIB) 1o5gch hagky ded

si | caRingAirRIENAEPYBE Yo 18R GBS ahRuidCl &R &ﬁFmL‘rxﬁmthes Léiﬁ[g(ggiuctoa

germani um or_other proper sem conductor materia & sem conduct or
subst PRPEAESS 2 jake|indedss varous psweltsdbund doin V&lealtﬂfrre@twd&g;ons uch as shal |l ow

T T N e

regi onsie dinehiriaslaperwedd (saold ap-siedohsoxide) and a gate clectrode 162 (such as doped
polysilicon) disposed on the gate diclectric layer 160. In another embodiment, the gate feature
alternatively or additionally includes other proper materials for circuit performance and
manufacturing integration. For example, the gate dielectric layer 160 may include a high-k
dielectric material layer. The gate clectrode may include metal, such as aluminum, copper,
tungsten, or other proper conductive material. The gate electrode may include a metal having a
proper work function for the associated FinFET. For a gate stack including high-k dielectric
material and metal, the gate can be formed by a gate-last process or a high-k gate-last process (a
complete gate-last process).
[0054] In the present embodiment for illustration, the semiconductor substrate [50 includes a
first region 164 for a first ROM cell (Fig. 10 only show a portion of the first ROM cell), and a
second region 166 for a second ROM cell. Particularly, intra-cell fin active regions include a
first space S1, and inter-cell fin active regions includes a second space S2. The second space 52

is substantially greater than the first space S1.
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[ 0052] The sem conductor structure 150 includes various fin active regions
156, 158, and 159. The fin active regions 156, 158, and 159 are oriented
in parallel. The fin active regions and the STI features can be formed in
a processing sequence including formng trenches in the 14 sem conductor
substrate 152 and partially filling the trenches with a dielectric
material. Alternatively, the trenches are conpletely filled with the
dielectric material. Then, a polishing process, such as chem cal
mechanj0885] polAlshiatigel . CMPYenpr@eiastsy sibsuapphl mdiukles & éeRveictiher (exgesaive
dielectric teri.al. and, pl anarize the surface. Thereafter, the forned STI

f et ur dbGET Uil o o Pofio Gt ot 6 MITRGE T 4Bt depbyots d8F NG Ta

sel ectimened ehn bRULRMAS bRYApedlcP Usdhaolokl,) suckels &p&RtoPdYt ingdRdd ¥xydeRe
processi ng sequence includes etching trenches in the sem conductor
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thereg%@§¥k%9gﬁkﬁéﬁﬁ$?gﬁﬁhh#%%QﬁgbggggﬁuIti- | ayer structure, such as a

t her mall008Xi deld amdhrer leappedimaint, hhesfib hdor regivnd deuflé bpitang fedmaet feemedin tha
furtherance of the present odiment , . the STI features are created using a
br oo BERah et DR SECem BT chistd dites MR BIHRG T T B e o

chem caht Mapokarae pofict deaicdnbREMD)ubstidid,r Judle ab aNiehn. PALAGHEH ABbAM&ST] thepeni ng
usi ng photoresi st and naskiqg, etching a trench in the substrate,
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pIana#?gg??%hE%%%gfﬁggﬁe?@ﬁﬂgggﬁﬁ%QﬁgMghséﬁgﬁﬂ?#ﬁpggmgpﬁﬂgg?ﬁéﬂfgﬁﬁ%%ve t he
STI stapifaxyufesiurdsrio ghstranbp doment the streces dnidZandivios ool ths wbs hdjateat 1E2-call SO

i ncludes various p-well rned | ' Jinactiyve regior 053]
var 1 ot giris TP U b et PBPREn DFRE i0eadof5y TayhEn et Miee B at ur o

i ncl udemi@ndgadiengdiedlgs toriaguhiayeerfdd0 (such as silicon oxide) and a gate
electrﬁg 162 (such as doped Eolysilicon di sposed on the gate dielectric
| ayer [PBY! | nIaboRRF RO Freht diselpred FEM celd atray addresseseyariats Gajey nefed

addi ti;pm@l Bavk il e QLASE, B QREFind R Bl ScdnPlt ﬁ!‘L{c td bf?@irnfa 95)}55@{11@2 and
manuf acturing integration. For exanpl &, the gate dielectric |ayer 0 may

i ncl udadgonfagiheistagicaineedmgcsideals eeduapd. | BydeularThehgdine wdect thogessmyice ncl ude
met al ,. S;.al.um. n copper. . tungsten. or other, proper conductive

ot or 1P AN I SRR Sy IR e B R RGPER P RS Bl

f unct ilre soorcetshie @sbopiatdedicEiustsHngdranntactgahes st ackicd behudiragstdricgandk
dielectric r ée Lal and netal, the gate can be forned by a gate-|ast

pr oced@PEve é/r;rcﬁ g h“_ T(aﬁ’élflﬁqm%lg?m%’l 6g%<§gl'e(péov1des enhanced cell speed and reduces cell

size. In another example, implementing multiple fins with different spaces reduces ROM cell

size. Particularly, the multiple fin active regions include a smaller space S1 between the intra-
cell adjacent fin active regions and a larger space S2 between the inter-cell adjacent fin active
regions. In yet another example, a ROM circuit further includes a strapping cell configured
between two ROM cell arrays. The strapping cell includes a first metal line coupled to a strap
gate and a second metal line coupled to a strap well region. It is understood that different
embodiments may have different advantages, and that no particular advantage is necessarily
required of any embodiment.

[0058] The foregoing has outlined features of several embodiments. Those skilled in the art
should appreciate that they may readily use the present disclosure as a basis for designing or
modifying other processes and structures for carrying out the same purposes and/or achieving the

same advantages of the embodiments introduced herein. Those skilled in the art should also
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conpl ete gate-last process). [0054] In the present enbodi nent for
illustration, the sem conductor substrate 150 includes a first region 164
for a first ROMcell (Fig. 10 only show a portion of the first ROMcell),
and a second region 166 for a second ROMcell. Particularly, intra-cel
fin active regions include a first space SI, and inter-cell fin active
regions includes a second space S2. The second space S2 is substantially
greater than the first space S 1. 15 [0055] Alternatively, the

sen cordlircttbat ssubequiataet &R unnddng desica debaed feeh nhesgityaid scagt ofshowrent
enbedq§d thgrehp for isglapiona,regﬁrreq to‘as,senigonduptor on 1 nsul ator
(SO ) . TR Ui Lef ey iy nekR VBROPSARIFS GO i Sp ard alEnis Sgipin Wikt as
separ &udp@lminFYi'Olﬁmb antieshdaxyEes (hd StMXUisQbsup@f er bonding to include the
dielectric layer inside sem conductor material. In one exanple, the
dielectric layer includes silicon oxide. [0056] In another enbodinent, the
fin active regions include epitaxy features forned in the source/drain
regions. In one enbodi nent, the epitaxy features include a sem conductor
material that is the same as the sem conductor substrate, such as silicon.
I n anot her enbodi nent, the epitaxy features forned on two adj acent
intra-cell fin active features are nerged together due to the latera
epitaxy gromh and the short space SI. A silicide may be fornmed on the
merged epitaxy features to electrically connect the sources (and/or
drains) of the two adjacent intra-cell fin active regions. In yet another
enbodi nent, the epitaxy features include different sem conductor
material (s) for a strained effect. [0057] In various enbodi nents, the

di scl osed ROM cel | array addresses various issues noted in the background.
For exanple, by adopting asymetric contact structures, bit-line

capaci tance and contact resistance on coding side is reduced.
Particularly, the drain side of the pass device wuses regular (square or
round) single contact as the connection path for bit-line to the pass
device. The source side of the pass device uses |onger contact shapes to
reduce contact resistance and inprove yield. The asymretric contact
structure provides enhanced cell speed and reduces cell size. In another
exanple, inplementing nultiple fins with different spaces reduces ROM cel
size. Particularly, the nmultiple fin active regions include a snmaller space
SI between the intra- cell adjacent fin active regions and a | arger space
S2 between the inter-cell adjacent fin active
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regions. In yet another exanple, a ROMcircuit further includes a strapping
cell configured between two ROM cell arrays. The strapping cell includes a
first netal Iine coupled to a strap gate and a second netal |ine coupled
to a strap well region. It is understood that different enbodi nents may
have different advantages, and that no particul ar advantage is necessarily
requi red of any enbodi nent. [0058] The foregoing has outlined features of
several enbodi nents. Those skilled in the art should appreciate that they
may r e¥HAY INSH AMEEDrI8sent di scl osure as a basis for designing or

nodi fyi ng ot her processes and structures for carrying out the sane purposes
and/ or achieving the sane advantages of the enbodi nents introduced herein.
Those skillged imt'dilﬁoﬁfytméh&'?}'(QOM)&@li atkBy E@Rrlsh@: that such equi val ent
constructions do not depart fromthe spirit and scope of the present

di scl osur e,® ahgalitiapl tfheyciivgy remkes eaenielisn chadiigediregis tid uoinoas cand
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prese?lsttc'ng@g 1%53)%32@%% WHAT IS CLAIMED IS: 1. Aread only nmenory (RUM cell
array conprd glurgty e gatagrfalnddyonohie pluslag tf fie aciegiregisnoaridesticattdimm a dedohd St

di rect Zont.and for rreP _?nha s%m conductor substrate; a plurality of gates

f or med B CTHRERIGHCERY {3 PEfirs dHe i V%! r egi ons and oriented in a second
direction pepipandi SREM deds tditnell by She SliBELdrI acBnd redidik Uhd@ et Mulity ROV
cells forned by the plurality of fin active regions and the plurality of
gat es, 24 %NS Il ©f RGIM Relip g‘éﬂg godséisher Gairsah selthf # Azt selsehofcROM esils o
first Bl .--0f. our c Lectrical Ly conne L VSS
[ine, Sd aueh et B erReatlh Py SRHLE TnfhRERE & oML Rod A

el ect rliagalsbyrcé slodtetadly, isolited.ei n each cell of the first subset of ROMcells

includes a drai.n contact. having a fir contact area.and a source_contact
havi ng a se@lgﬁe . gﬁcﬁtcggtdé]?eeg‘Sggﬂ)f’%té)&(&g%%e@} @g}UQ?S ‘lﬁ H! tHEC ﬁ‘r“’é‘fg a fght act

ar ea. AntadiheROM c&lutccasonayt @fvirgl Ddetdid conhier gbdad1ba: SOUrEauGAMrast fikgpcl udes
a first rdi‘rrernsion in the first direction and a second dinension in the
second l8idF'e¥¢4 on, the second

2. The ROM cell array of claim [, wherein the source contact includes a first
dimension in the first direction and a second dimension in the sccond direction, the second

dimension being at least 30% greater than the first dimension.

3. The ROM cell array of claim 1, wherein the drain contact includes a first contact
geomelry as one of a square and round shape, and the source contact includes a second contact

geometry as one of a rectangle and ellipse shape.

4, The ROM cell array of claim 1, wherein each ROM cell includes more than one

{in field-effect ransistor (FinFETs).
5, The ROM cell array of claim 1, wherein each ROM cell includes a first Vss line

and a second Vss line oriented in orthogonal directions, formed on different metal layers, and

electrically coupled together.
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di mensi on being at |east 30%greater than the first dinmension. 3. The ROM
cell array of claiml, wherein the drain contact includes a first contact
geonetry as one of a square and round shape, and the source contact

i ncludes a second contact geonetry as one of a rectangle and ellipse

shape. 4. The ROMcell array of claim1l1, wherein each ROM cell includes
nore than one fin field-effect transistor (FinFETs). 5. The ROMcell array
of claim1l, wherein each ROMcell includes a first Vss line and a second

Vss |ine orb.ent étheiROMrdcHagonaf cldinr ecthicoeis cadtosiieeplanlidi diffar &ate regtonk

| ayers, @&ﬁ‘.eLect[Jﬁﬁjlg coupl ed together. 18 6. The ROMcell array of
cl ai m EXCURPBIRogseATgreh BerethareifyMaE!lf i n active regions extends
continuously through nore than one ROMcell. 7. A read only nenory (ROV
cell array conprising: a plurality of fin active regions oriented in a
first direction ‘affddPebrienes BOM el eshdeemisingbstrate; a plurality of
gates forng e, pleyrality . of fin.active regi . fented in a
second dirgéﬁﬁghppgféghghgkygﬁﬁ?% ?Hgﬁ%%fgtd&%ngﬁfgﬁg gﬁ%qgu%chglf
ROM celelngcomductotaubststtor age and formed by the plurality of fin active

regions and_ th lurality of gates, the plurality of ROM cells being coded
such t hat aRHERT o1 e fovned ey e ity 6 Preeiisarienind cgiedisi it second

el ect rdiealibypepmatatee tho fisst Viscubhngdand each cell of a second subset of
ROM cel | s has a_source electrically isolated, each of the plurality of ROM
cel I's i ncludPRpty BMselly oy ditp storagsiagd dpsd by theapiaiadtyor i e neEEoNs f or ned
on respaGhd ¥&irdlir Libh &/ @, LRNS: 4 Gl LOSSHA0I g0f-the fin
o R T A R R S R AT RS

cel | s suhsek @BOM cliy s aspace clvetrineldsncannoctad fag &g lind mid @cicetll of & secand | ve

regi ons, and . , pace between two. adj acent, ipter-cell fj tive
regioggPﬁgqﬁgyﬁgﬁgg@mggﬁlf%%aégggﬂadggﬁgg%%%&dghgphpr@PM®858LE5ﬂﬁﬁ§!breater
than lnGpdiapdt dash twd fichéeBistclTeaisheds dBMFETERE@MRY eft fekealily figopaest ed to
a word line, and a drain electrically connected to a bit line. 8 The ROM
cel | dF$'9Y" B TBIPETRICEIOSREIE H Uaaldihaqide regaensend te gates. apdidstcine  ROM cel | s

each of the plurality of ROM cells includes a first space between two adjacent

ty of

intra-cell fin active regions and a second space between two adjacent inter-cell fin active
regions, a ratio between the second space and the first space being greater than 1.5; and
each of the FinFETs includes a gate electrically connected to a word line, and a

drain electrically connected 1o a bit line.

8. The ROM cell array of claim 7, wherein each cell of the first subsct of ROM cells
includes a drain contact having a first contact area and a source contact having a second contact

area greater than the first contact area.

9. The ROM cell array of claim 8, wherein a ratio between the second contact area

and the first contact area is greater than 1.5,
10.  The ROM cell array of claim 8, wherein the source contact includes a first

dimension in the first direction and a second dimension in the second direction, a ratio between

the second dimension and the first dimension being greater than 2.
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i ncludes a drain contact having a first contact area and a source contact
havi ng a second contact area greater than the first contact area, 9. The
ROM cell array of claim8, wherein a ratio between the second contact area
and the first contact area is greater than 1.5. 10. The ROMcell array of
claim8, wherein the source contact includes a first dinension in the
first direction and a second dinension in the second direction, a ratio
between the second di nension and the first dimension being greater than 2.
19 1 1. Thel 1RO\/|”ﬂer ROt cdy apfy of alam7], wivetieisacle RCM RV igdldlesi mel ades t wo
dr ai ns ricall gonn cted b silicon epitaxy feature, and a, silicide
featur%e“ﬁcﬁ cf’OBW“ny ysi‘l‘ﬁ&%‘h‘)p‘é v ff‘é%V“fé‘ ur "‘dig‘g‘“ﬁcr@éllfdo‘m Q‘Cr?élﬁ‘ﬁ?‘

(ROM) gehky Aafudy conprising: a plurality of fin active regions oriented in
a first direction and fornmed on a sem conductor substrate; a plurality of
gates formed on the plurality of fin active regions and oriented in a
second dirgecti ection; and a plurality of
ROM cel | s f]gr dgpgqu?g ggéelﬁgrl’;gﬁ?w ('qulbyy @téwg?i&r ality of fin active
regions and pﬂthf&illp})l off dini taytixef regadnes pricthel ph ua dhnstt yiiredtioROMiC ebtisedb@inng coded
such ”éra:‘t e L?-l f a first subset of ROMcells has a source

el ect rical¥ 3“%%‘ nhected to a Vss line, and each cell of a second subset of

ROM cel | s hadualigoiTaaes eheedrdnadd pirdlsebatiedetivantoivhenticfictds h okedong
pluraljty of ROM cells includes: a first space between two adjacent

intra- ‘E'é?f"llo‘ﬂ’%P%]étCi”b‘é“’r‘@@lf‘b*hg”%t%‘&“a“”éiecond space bet ween two adj acent
inter-cell ,fd t 0 the, ,
first space1 ﬁé@fﬁg df\r{{ggflgcrg“} ﬁ’zﬁ‘“‘?ﬁ’,‘ [g% ﬁ]tc %]\gmft noq? ?’e Q%&gect

t r ansiagt ghes plaRilinFETg)ed, dremeidldbty @@é@hfbmmmfngmodm Buch tlun@gcfocnsl alh first

respe S . in.activ ns ang} L S, wherein
dr ai nghbsef ﬁ%gﬁf arehgt%t muE f:‘% E‘?sy arecs Z?J l(§)t°h Sal ey o‘ﬁ‘ﬁ%g?l BFE))?C(’Q“CI
si | i cisdisef eBROMecd R haed S(Qfﬂccﬁc[ccslhddligo‘{b a8, Elaél()&/hf::@ﬁltdaf:l@of &3 pluFiey BONoE! |
array o{ claim12, wherein each cell of the first subset of ROX/I

Is includes:

a first space between two adjacent intra-cell fin active regions and a second space
between two adjacent inter-cell fin active regions, the ratio between the second space and
the first space being greater than 1.5; and

at least two fin field-effect transistors (FinFETs) formed on respective fin active
regions and respective cross-points of the fin active regions and the gates, wherein drains
of the at least two FinFETs are electrically connected by a silicide feature formed on a

silicon epitaxy feature.

13. The ROM cell array of claim 12, wherein each cell of the first subset of ROM
cells includes a drain contact having a first contact area and a source contact having a second

contact area greater than the first contact arca by at least 30%.
4. The ROM cell array of claim 13, wherein the source contact includes a first

dimension in the first direction and a second dimension in the second direction, a ratio between

the second dimension and the first dimension being greater than 1.5.

20



cells includes a drain contact having a first contact area and a source
contact having a second contact area greater than the first contact area
by at least 30% 14. The ROMcell array of claim 13, wherein the source
contact includes a first dinmension in the first direction and a second
dimension in the second direction, a ratio between the second dinension
and the first dinension being greater than 1.5. 20 15. The ROM cel | array
of claim 13, wherein the drain contact includes a first contact geonetry
as one of alsqualie R(W cebundy shdpie) | arvdictdie ths oluic eorcan iebtdes adikwdesaa

second_cont act epnetry as, one, of a rectangle and elljpse shape. 16. The
Rovt et PRS2 oaf SEi R 3% (e Sand eaBhhd Pl piast e 5 PR e

i ncl udesnatrylaeasd oftsheaendtt afdelspstora@d on at |east three fin active

regi ons, respectively; and any adjacent two of the at least three fin
active regions are configured with the first space. 17. The ROMcell array

of clai m 12 f urfilieioMeRRLAS) HGIAR 12SGhaliPn gate disposed on the
plurality of fin active regions and electrically connected to a Vss |ine,

t her eby formng! UR piFETY ot ROM cdtsameluflor ali lsolt dutoRinFES's (FihedROVhcekdt ar r ay
of claim.12,. erein the plurality of gates include a high-k dielectric
naterﬁgﬂkﬁévgﬁaﬁﬁ'mgxﬁ%?gﬁnfé@%$}disposed on the high-k dielectric nmateri al
layer. 19. shhediRCivk oed bf Bt hayasofhra@l fai 40l regidI8 28 ddntiP@ecROMh ¢l firs@dphay | s
coded by a contact |layer defining a plurality of source contacts
associated with the first subset of ROMcells, 20. The ROMcell array of

claim 12 furt herrne QuNiicSil At RoSLKAPEH, m&-u&@lcl).n@@m%g%aqti&ﬂgae@@i@ %&%BOM
cell array and another ROM cel|l at-ray, wherein the strapplng C% | 1 ncl udes
a firtBe phstldl afi e aelbigpleaigns and elchimpllyapencaind @ s &sodidenterby [fomengoupl ed

to a shf@Pr sv\c’ﬁlo'f'f~srtzﬁ9if09@Solzﬁi%l1.

18, The ROM cell array of claim 12, wherein the plurality of gates include a high-k

dielectric material layer and a metal layer disposed on the high-k dielectric material layer.

19. The ROM cell array of claim 12, wherein the ROM cell array is coded by a

contact layer defining a plurality of source contacts associated with the first subset of ROM cells.
20. The ROM cell array of claim 12 further comprising a strapping cell configured

between the ROM cell array and another ROM cell array, wherein the strapping cell includes a

first metal line coupled to a strap gate and a second metal line coupled (o a strap well region.
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