wo 2025/090599 A 1 | AN 0 TR0 OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
01 May 2025 (01.05.2025)

(10) International Publication Number

WO 2025/090599 A1

WIPO I PCT

(51) International Patent Classification:
G11C 13/04 (2006.01)

(21) International Application Number:
PCT/US2024/052556

(22) International Filing Date:
23 October 2024 (23.10.2024)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

63/592,517 23 October 2023 (23.10.2023)  US
(71) Applicant: CELESTIAL AI INC. [US/US]J; 2962 Bunker

Hill Lane, Suite 200, Santa Clara, California 95054 (US).

(72) Inventors: WINTERBOTTOM, Philip; 2962 Bunker Hill
Lane, Suite 200, Santa Clara, California 95054 (US). BOS,
Martinus; 2962 Bunker Hill Lane, Suite 200, Santa Clara,

74

81

California 95054 (US). DIEP, Trung; 2962 Bunker Hill
Lane, Suite 200, Santa Clara, California 95054 (US). LA-
ZOVSKY, David; 2962 Bunker Hill Lane, Suite 200, San-
ta Clara, California 95054 (US). JOSE MAIA DA SILVA,
Francisco, 2962 Bunker Hill Lane, Suite 200, Santa Clara,
California 95054 (US).

Agent: GROUWSTRA, Andre; 2100 GENG RD., SUITE
210, PALO ALTO, California 94303 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG,
KH, KN, KP, KR, KW, KZ, LA,LC, LK, LR, LS, LU, LY,
MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
NG, NL, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS,RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,

(54) Title: OPTICAL MEMORY MODULE, CACHE MANAGER FOR AN OPTICAL MEMORY MODULE

Memory
Module
300
AN

ec3o2 ]

1 1

! Second memory unit First memory unit !

d (e.g., HBM (e.g., DDR) i

! 352 350 !

! Second memory controller 356 First memory controller 354 !

] 1

l Cache manager 362 |

1 ]

!_ Photonic transceiver 320 _!

] ]

| 358 External optical |

! Intra-chip '”t_?e;‘;ce !

lic 304 photonic path 312 J

/360
Inter-chip
photonic path
FIG. 3

(57) Abstract: Systems and methods that include an optical memory module and cache manager for an optical memory module are
disclosed. In an example, a memory module includes a photonic integrated circuit (PIC), an electric integrated circuit (EIC) stacked
on the PIC and having a first memory interface and a second memory interface, photonic transceivers optically coupled to the PIC and
electrically coupled to the EIC, first memory electrically coupled to the first memory interface of the EIC, second memory electrically
coupled to the second memory interface of the EIC, the EIC including a cache manager between the first memory interface and the
second memory interface, and a memory controller between the first memory and the photonic transceivers, and the PIC, EIC, photonic

transceivers, first memory, and second memory are co-packaged.
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