1856983
‘IT?D (19)F E RET B E A
/J F (2)%AFRAENEA (ADEERH : TWISS6983 B

il @548 PERE113(2024) %10 A 01 8

Office

(21)% 3 £ 35 © 108139025 (22)# 38 : FERE 108(2019) 4 10 A 29 8
(5D)Int. CL. : HOIL27/06 (2006.01) HO1L27/088 (2006.01)
HI10B10/00 (2023.01) HI10B69/00 (2023.01)
(30)4& 4 : 2018/10/29 £H 62/752,112
(TDH¥HFA T BE AT RAFA A A K3 (8 A) TOKYO ELECTRON LIMITED ~ (JP)
BA

(T2)5 A A : #H 2 @ & LIEBMANN, LARS (US) ; s % #r {463 SMITH, JEFFREY
(US) ; &4 #]8k 4 & ] DEVILLIERS, ANTON J. (US)
(THRIEAN: BRE ARE
(56) %% Uk -
TW  201810567A US  9070552B1
EENE BER
P iF A E AR 20 07 BT #3978

(54) % #%
ZHBBERRAMN AT X
COLE:S

—RZERRER > QHEAARERBZAR  REABRRFTFZENN - BREBEALRTIEL

ERRZBEFGQUAEANLETZF—FERARE - HREEXBELAEIRTY > BE=FF
‘5’:‘%’.75#/‘?3’ P RBARARTFREBLEZRE T OMNGREREEY - R F AR BGERET &
LB AF-FERAHRMELEY > EEAGRERAIERAF —AFE _FEHAHREZMN - -
FHENERLERG éffp BEBRATENER—FERAMGEN UEERHREREF —FEHA
BRIzt FoFENEREBORERBA LN EE —FERAHEH > WEERAR
REES =¥ %-%%’;7\:#/% Bzt -

A three-dimensional (3D) integrated circuit (IC) includes a substrate having a substrate surface, a power
rail provided in the substrate, and a first tier of semiconductor devices provided in the substrate and positioned
over the power rail along a thickness direction of the substrate. A wiring tier is provided in the substrate,
and a second tier of semiconductor devices is provided in the substrate and positioned over the wiring tier
along the thickness direction. The second tier of semiconductor devices is stacked on the first tier of
semiconductor devices in the thickness direction such that the wiring tier is interposed between the first and
second tiers of semiconductor devices. A first vertical interconnect structure extends downward from the
wiring tier to the first tier of semiconductor devices to electrically connect the wiring tier to a device within
the first tier of semiconductor devices. A second vertical interconnect structure extends upward from the
wiring tier to the second tier of semiconductor devices to electrically connect the wiring tier to a device

within the second tier of semiconductor devices.
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A three-dimensional (3D) integrated circuit (IC) includes a substrate having a
substrate surface, a power rail provided in the substrate, and a first tier of
semiconductor devices provided in the substrate and positioned over the power rail
along a thickness direction of the substrate. A wiring tier is provided in the substrate,
and a second tier of semiconductor devices 1s provided in the substrate and positioned
over the wiring tier along the thickness direction. The second tier of semiconductor

devices is stacked on the first tier of semiconductor devices in the thickness direction
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such that the wiring tier 1s interposed between the first and second tiers of
semiconductor devices. A first vertical interconnect structure extends downward from
the wiring tier to the first tier of semiconductor devices to electrically connect the
wiring tier to a device within the first tier of semiconductor devices. A second vertical
interconnect structure extends upward from the wiring tier to the second tier of
semiconductor devices to electrically connect the wiring tier to a device within the

second tier of semiconductor devices.
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