202236592
‘I.‘m (19)* 2 RBEFEMEAR

/l F (2% BA3RNAZ NMA AD2M%%K : TW 202236592 A

Property (43)/1—}?’7'1 E . ‘P%R‘@ 111 (2022) #‘ 09 H 16 E

Office

(21)® 3£ 35 1 110144506 (22)® %8 ¢ FPERE 110(2021) %11 A308
(51)Int. CL. : HOIL27/02 (2006.01) HOIL27/105 (2006.01)
(GOME A 1 2020/12/04 £ 63/121,847
2021/05/24 EY 17/328,236
(TH¥FA D BH R TN HA R A R 3 (8 A) TOKYO ELECTRON LIMITED  (JP)
B A

(T2)% A A : A4 @ 3w & LIEBMANN, LARS (US) ; $ 8 #2453 SMITH, JEFFREY
(US) ; #4442 H CHANEMOUGAME, DANIEL (US) 5 H#5#8 1+ &
GUTWIN, PAUL (US)

THREA:BARF ART

PHERES & PHEAREAL20E BEX#:T  #32FH

(54) % #%
RAUGEEAX T ISR B EARE I oM TE2E SR
(5N %
—RFEREEOLLKE TR ﬁu‘%l‘ﬁs’vdﬁr’o B-EAOE—TRBEEE - LEFEVR

E%#&é@l’flﬁﬁxﬁi o BB AT R Ao AT R4 ey T o IR SRR EE T @mey ATl o AT

18] & 71 4 Ee 49 #-(Front-Side Power Distribution Network : FSPDN)ﬁL?Y“%“i BEF@meyarfl o ARE

#(Buried Power Rail » BPR)W K EFd@may FTH R EAR EF@a TR L - EHEHEE J%ﬁ/ﬁiﬁ
EPfay  c ENEHBEEBEEAXENNTRRI AR E ) ol EHEAXT I HEEE
ESBEENE)—F UATEMEENLEY —FREESN -

A semiconductor device includes a device plane including an array of cells each including a transistor
device. The device plane is formed on a working surface of a substrate and has a front side and a backside
opposite the front side. A signal wiring structure is formed on the front side of the device plane. A front-
side power distribution network (FSPDN) is positioned on the front side of the device plane. A buried power
rail (BPR) is disposed below the device plane on the backside of the device plane. A power tap structure is
formed in the device plane. The power tap structure electrically connects the BPR to the FSPDN and
electrically connects the BPR to at least one of the transistor devices to provide power to the at least one of
the transistor devices.
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A semiconductor device includes a device plane including an array of cells each
including a transistor device. The device plane is formed on a working surface of a
substrate and has a front side and a backside opposite the front side. A signal wiring
structure is formed on the front side of the device plane. A front-side power
distribution network (FSPDN) is positioned on the front side of the device plane. A
buried power rail (BPR) is disposed below the device plane on the backside of the
device plane. A power tap structure is formed in the device plane. The power tap

structure electrically connects the BPR to the FSPDN and electrically connects the BPR
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to at least one of the transistor devices to provide power to the at least one of the

transistor devices.
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