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A cell layout that may be implemented in FinFET devices or other FET devices is disclosed. The cell
layout utilizes an isolation gate structure to provide routing between a signal input of an active gate and a
backside metal layer. The isolation gate structure includes a metal fill surrounded by gate spacers. The metal
fill connects between the topside layers in the device and the backside layer in the device. The metal fill
may be connected to the signal input of the active gate through routing either in a topside metal layer or a
metal wire placed in a topside insulating layer. The isolation gate structure can be part of any standard cell
being placed at a cell boundary or inside the cell to provide access to backside signal routing. Additionally,
filler cells with isolation gate structures may provide backside routing connections for adjacent functional
cells.

B RAR



202520902

TW 202520902 A

A o

R ERA
200:3 51

202: K 44

204: 484 &

206: % B

208A: i A%

208B: i #&

210: M4 Fady 5 F
&4
212A AR/ B AR & %
212B: iR AR B AR B 3K
212C: A%/ B AR B 3,
214A: BB/ B AR B
%
214B:RAG R A 4 15
&

214C: A5/ IR AR 4 A8
(EaR:3 Rl

215:% &8 & 3K

\ 216A: % 8k P 4%

B : 216B: [ & f 4%
PARTNEY E:- 53
218B: 4 B &
220A: 1 Fa 4

220B: 4 a4
222:484 &

24 TR R4 8 B

226: 5 812 B &

227 AT AR A A4
2277B: P A 3% A5 1
228: Ml AR5 AR 1+

iy
2208

7E

I

e
il
[5

I 204

Tk

210

164

Rt
2

i

B

B151200 \
<

]
B
15215

E

[[E4]



: 113136915

i WL,
CELEITED

QEEEEEESTD BA R ET e R 2 ERas s

(EELEEE Y SEMICONDUCTOR APPARATUSES WITH BACKSIDE

CONTACTS FOR SIGNAL ROUTING
[+2(]

R — A B FinFETEE B S AN FETAC B PRV E UATE » s BTl

F— Pl RS 8 LU — R SRy — (S5t A B —ar (B e el (A

& - eSS R AL S R IR E S — B E T - e EE TR
A TR FIRAIE S E T E NG L © 2% eEE e AR —]E
R EN—TAES E TR — S BRE T —& TG E R 2% T B
VLSS A o s PREE RS IR ] R E AL — B TiE e % Bt N RIR(E
AR B TTHYEN T - LARBEE B RS AT RAYEFIL - RSN - B TREkratoss
TRV SR B U ] R ARAR LD RE B LR (R e A AR 2 -

(53]

A cell layout that may be implemented in FinFET devices or other FET devices is
disclosed. The cell layout utilizes an isolation gate structure to provide routing between
a signal input of an active gate and a backside metal layer. The isolation gate structure
includes a metal fill surrounded by gate spacers. The metal fill connects between the
topside layers in the device and the backside layer in the device. The metal fill may be
connected to the signal input of the active gate through routing either in a topside metal
layer or a metal wire placed in a topside insulating layer. The isolation gate structure

can be part of any standard cell being placed at a cell boundary or inside the cell to
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provide access to backside signal routing. Additionally, filler cells with isolation gate

structures may provide backside routing connections for adjacent functional cells.
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and z) | BEAUKED KTZEGFNE—ILHF 2 288 B FECFRTA o 8E

PE o G40 > SEREIW, X, y, 2] > BRI mEZES BRI (F
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20w {Hi2Fx ~y ~ Bz (wbutnotx, y,orz)) ~ R Z{EyCiE (FIa0 > wiil
x » {H)2Hy=z (wand x, butnot y or z) )~ {EfAI={E T (FI40 - w~ xBly - {H
’9Hz (W, X, and y,butnot z) ) ~ RFTATUETTH: < HIL > 520 "W~ x>y >
Kz 2 Z/b—F(atleast one of -+ w, X, y, and z) | {RfEZEEIwW, x, ¥, 21 Z £V —
(7o - FwE B R PRIATA TS o M RE R EwW
Z2/V—@ApPrE - x2 2/ 0—@FE -~ y2 20— @EFE - Rz 2/0—{EFE -

[0074) feAtgEed » &id "o W ERAEE G © BRIE
FETXSARME - BRIAR—REEIREER (G > TR (first
circuit) |, ~ " &5 &M (second circuit) ; ~ [ EEE B (specific circuit) ; ~ 44
TE B & (given circuit) | &) (RIEZEHEOTREGIIE - oYMt - BrIESAA -
HAER T —(first); ~ "3 “(second) ; ~ K " SHE=(third) ; EHINZE—FF
BRI R ERIAYIER (B0 - 2250 - B3R - ) -

[0075]  5A4H " Ejt(based on) | B{5 A DARMRS B —HI EHY—BLZA
RZ o AR BER TR ARYNE R T B HE - BRI —HE v BB AT
ERZE » ENZERERZURMAIEHEE - FRARE " ENRBHE

3|

A(determine A based on B) | - IbRIREFEH » BA—HLHAIEAZRNE » B
BAZHE o FERFERHERRIN AT BN — S AR Z FIAICHKHIEA « HHEIR
BACHTE L P AGEBENRBM AN —F/E - AT - FEE " &R
(based on) ;| BAFHZE " £/DE 43 HEL S (based at least in part on) | [E]F ©
[0076]  ZAH ' [} (in response to/response to) | fHMLAREEXfE Z —BL
ZAERZE - HEsE A HEPRERYNAIZR Al s B DA 5 U 8 0By m] sE M - ok

ERENZRBII R ERNRE—E - BH > —SUETHEBEERN %A
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o B[Pl F s MR R R AR N ER - Z5EEE4 " [EERBIf
#{TA (perform A in response to B) | - HEEI4HTE E BB ARV TEAESEARY
FrEGERIIAZE - HEREEA JERR/R el R ER R HMANZER (FE0C) Mm#sdT
A o BEEASHA PERR ATH = R B K CITETTA < s/ e B E E R E B
METTARYEFER] o WASCPRTEERRY - 574H © [B]fERL (responsive to) | Hl5AZH
" E/DERSYElE R (responsive at least in part to) 5 [E]F&  HA{LUt > 5 T [EIERY

(in response to) ; Bi5AH ' Z/DELST[A]HER? (at least in part in response to) ; [F]# ©

HKekok

(00771 {EAIEET > AEER (HETRAAEEE " ET
(unit) ; ~ " EFR(circuit) ; ~ HAMEAFSEE) wIHAEeCEREy " 4EAHRR
(configured) ; DA T—ERZ[EEFEERIE - thFonk ( TEER, LHRRLL T#
T—BER . ) AP HRALIERESE (B> ER2Y)) - BiEiis
BEFoRA A LIS R ISR (R B B DA PR RS Tk — B SRR - BIfE
—4EE H AR AR - (o] fE%adTE T &E4HR& LU(configured to) | FATTHAE
B o PRI > SEERAFEGROI Ry " &E4HRE DA(configured to) | B THAERSHY—EHS
RIEER LY - SENEEE ~ B - BARMEE IR ~ (iF A T THLE
iz (B8 < A FECHVRCIERE S o MEREAEASC P LIR A LB 29 -

[0078) fr—LEiFhid - SFEEIC/ BRI A AR T—
SHIEFS BRI - JEBEE - B ERS " 4E4HRE L (configured to) | FITZ FHEF/
(e > RIERERERE -

oo 526 H - 335 HEIHREAE)
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[0079] FisE ' &E4HRELA(configured to) | MIFEAKETS " HJAHRELA
(configurable to) ;  fII40 » FREFRZFHCAIFPGARF AR Fy T 4L4HRE LA
(configured to) | YT —FFEDIRE « ZAT » HEAREKIEA(LAIFPGAT] % [ H4HAR
LA(configurable to) | T4 INEE < MM ERAUL 1% » B3 - XFPGATETH

" 4R 4HBE L (configured to) | B{THEFEIIAE ©

[0080] AR AHEEE 2 ERIEFHEEIBRY » £ —F K —
G T AUEREDL ) T —EEARE RS A IR B E R 25 (35 US.C. § 112(D#
SR ORIE T TS - AR HEE AR E N AR EE B S EE
RS [EE2(0) - KEA " TET AR L 2B SRR RIREK
P A K I T ©

[0081] {EA4BETE ol [EHY " &R (circuit) , - SLLEREEY T &R
F&fi(circuitry) | RERELFE SR ERE T AAIRERS - SEAIAH & TUBEE - FHERE
FHEE (B0 - IERES - BifFes ~ $HiFasss ) ~ AMRIREER - soiEse (B
FEMEEECIERS - RAREBIERERGLIER) ~ v - S
FAR AR B R B AR U © IR EE T = B RS K
EEAFESA AR - BELAR M -~ SR E G o FRERIR R REE I R

"EETT(unit) , (B0 - AREESEEST - EATEEE B T(ALU) ~ JIREEETT - ROIERSE
P BE 7T (memory management unit, MMU)E;) - HEAREE T/ FEERRR BUERRR 20471 ©

[0082)  [AIith - Fhifafe < B/ B yr/aR 14 K B =i Frég B A S e 2
Ay A T A ERERERR T - BEMIRTES S PPl - fERF 2B - WIEE TS
I — e S 2 DIRE S B AT A RSN 2 RERS TN SRACE - Bl - —FEE

AR T (decode unit) , FTHEAL BE(T | HEERS SH(EERS - RIS OB
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A EEEUE ) EE B T 2 — B %% (processing an opcode of an instruction and
routing that instruction to one or more of a plurality of functional units) | FYZ/EE »
HETEZ AR BT | &L4HRE DA (configured to) ; SRITIELIAE - ALRE Z S EH
BT T B W R e LU R e% Btk & —dH il T4 o
[0083) {EZMHEHEBIT > WA S P RTET o= > B ~ BT ~ i
HEFGHR LG < VIR sBGR BT E RV M CIF - 2 ACE MRS/ T/
SHAARET P fe AR B8Ry T A K A Z TP M E R - ARG iR %
BUSER RS T IR T (L 2FPGAT » DUP RIS @t e % < Baa Eht /7
% - NI - ISR ER G R ATE ST B s R e Al ResT 2%
HRRE S E T OTAERER - HEA BE AZMPS R E R FP it
24N - Bl JRERIRAE FR AR (it (P e 1R E 2ol B RIRRAEY L
flir N B ATE IR 18 B 5 H A E s R 1B oh - e DS e =
(hardware description language, HDL) ( 224 VerilogBVHDL ) 45 1&/5 71/4H
PRHUE AR B fi % 4518 - HDLi s Ao 2 ReME < 720K EE - (S E
Fefloeasi s A EE RIEE - IHHDLE SRS RIERS ~ BT - BERARVAETE
EHRY N — Ak EHE T FAGIRY A E o I —HDLis I i) BREUT A =S (K
— IR S ERY )~ B FasEAFE S (register transfer language, RTL)RE TS
(H— MRl &Rk > HEERTTRERNE) -~ sEEEMARENS (FIa - 452 8E
[ R S PR IR ) 2P =0 - Baf& - HDLEH A (iR gt ¥ —45 2R
Ao R BUSROTRTEGE TR AR &k - HLAI$t g » Do R HA R R T
B A —REEEGTERE - ZRdEGTE R EE 2 RS LIRS
R A E HIERe B o — SRS R eI ER 7378 a] A — R B4R 8 25 (schematic
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editor) PEEFBUERLET - WFE SR ER RS SRS Bt aE T - TRAGE
B IR E A RS e AR T (B0 - weEh i sENEE S s - EIHES ~ B
te~r ) NSRRI LM - —ESHEB AT HI 2 (EERE RS - %
Z (W FERe BRSSP — L LI IR &S - H/ B — S B HE ) o m] {5 F e
HOTH: - B AU - HDLEGET il 48 pl 2 — iR S\ (LB SR - SEAIER 5 ATAE =
{ERAFESI(FPGA) - HAJAFPCGAT & - HLBRISERAE < it LS SRR AR
TREEH L ZERERE R ERLATER - AT E R R R E TR
HY— A EIFS TR B EEERGT B IE A ST T EE H e e B
AEHRE AT BN E 2 st ARy 2 —SHASTE -

[0084] HE L BRILHZFTEAFERY TG AT E AR
B - BEZEIHYRE TN - WA K - B% TE B E T3 TR
PUET YL ~ B LIBUSIRAS BRIV RUERE - ST — R E SRRt
JLPFEFIME(L - AT ERT - A EEGT TR R 75 - DUESE
BEFA FEIE 5 FE AR TR -

(0085  IESh - HNEE 2P EIRERIBHIEE —E N T 25 H RAVE » #f
HEEERY > BfEARERE (H140 - BiOENERRE) - BRI BERKHY
B E RSB L i —E A 2 T EER RN UIERRRY >
s e RS I FR T E N T2 - HRILRN > AR R (s A s
PRI LIRE ZRECHYBRIR AT

ﬁ

CRRCEED |
[0086]
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100: A2 5T+ BT
102: 547

104:424%% g

106: 45 F

108: fitix

108 A: [z

108B: it
110:fEfREI D) 5 FEIREY)
112 TR/ R 35

TI2 A AR/ R R 5

112B: TR/ R FiR ek 35

112 Ji e/ ) Ko Ao [ 35
V14 R AR A  REfE
116: [ Rt

116A: iR

116B: R

118 SBHET 5 HEF
118A:EBIHTT

118B: & BIET

120: =k
120A: [EfmY)
120B:f&]fE %)
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122:%8%% e
124: TEHI<E /8

126: F{HIl<4 &
128: & RIZEFL

et —

200: B¢

202: 547

204:474% 8

206: 45 F

208:Ft 5 3 B R
208 A: [EfjfiR

208A": I B))ffifiR

208B: [Fifi

208C: R

210:FtRREIRY) - Y

20 2: 5B ARG, 5 JF A AR
212 A5/ Ao [ 3
212B:JiiR/ Rl 35
212C: 5t/ % e[ 3

214: B

214A: SRS R M

214B G/ R A g
214CFRRORATRE 1 Pef
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215: B s & I
216: fERERISR
216" frE Ft
216": fEmERItSR
216A: [ RIS
216B: ik Ff
218: BT
218" & BT
218" BT
218A: BT
218B: BT

220:fEFEY)

220" AR FE)
220" REfE SR

220A:[EFEY
220B: fE]h@)

222:4@%5% o

224: TR E =
226: 57l E e

227 i

227" REf R
227 AR A 4
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820A: TEAI(E5RHE
820B:JEMHI{E5R#NE
830A: Al (Z5T81E
830B: &7 {HI S5k E
O0AASHRHNE
910B:{Z5T#1E
NOC:{E5HNE

920: Feltsx RE B 1
1010:JEAE5#E
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1450: 8 15 1#%

1460: % S0 Fok K fEEEIACE

1470: 27255 i < s
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