Climbing the
Fiber in Reverse

An analytical teardown of

China’s fifty-year ascent in
optical networking—from raw
glass to the Al silicon frontier
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A 50-year upward climb to the network wall

Wuhan Research Institute, 1976 The Al Hardware Frontier, Today

= 17 meters of fiber pulled by hand. = Commercial loss rate: 0.2 dB per kilometer.

= Loss rate: ~300 dB per kilometer. = Throughput: ~200 GB per second.
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The Structural Anomaly: Climbing in Reverse

The Standard
Playbook

2019-Now: Chips

The final battle for the high-
end silicon Al frontier.

2013-2019: Modules

Datacom rises. Domestic vendors
supply global cloud giants.

2000-2012: Equipment

Huawei secures #1 global optical
transport share (2009).

1988-2000: Trunk Lines
Scaling national backbones; YOFC established.
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Chips

| Chips - Modules

‘ Equipment =

Cable 1976-1988: Fiber & Cable

1982 Hankou-Wuchang link achieves 13.3km at 8.448 Mb/s.
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Anatomy of an 800G Module:
Volume vs. Value

Outer Shell / Housing

Value: Remainder of BoM

Dominance: 7 of the global top > 4 =~ Optical Chips & Components
10 module vendors are Chinese | (EMLs, TIASs)
(Innolight #1, Eoptolink #2). N\ !

Value: ~50% of BoM

Dominance: Foreign incumbents
(Lumentum, Broadcom, MACOM,
Marvell).

The Critical Node (ODSP)

Value: 20-40% of BoM

Dominance: Heavily
consolidated (Marvell with 60-
80% historical share, Broadcom).

China owns the final assembly,
but the West holds the

high-margin silicon.




The Integration vs. Innovation Diagnostic

[ N e ; 5
J* Module Manufacturing . ODSP Chip Design
.. (The Broad Layer) i (The Critical Node)
B N B ; ; _ E _ _ _ ,
Analogy System integration, akinto 20 Frontier logic design, akin to
building PCs (Dell/Lenovo). ~ building CPUs/GPUs. e\
B = [ o e | BREN
Core Fast engineering iteration, precision Mastering the frontier of analog and digital ﬂ .
Ct::mpn:e’[ency‘| packaging, brutal cost discipline. | circuit design (under 1W per lane). B

| Al customers turn over gemarationsj

Market June 2026 report puts domestic share of A 70
: quarterly. Speed from sample to a g 1 0
Reality 1| million-unit ramp wins. T high-speed ODSPs at under 10%. VY
3 Current - i
Geography Dominated by China. Dominated by the US/West.
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The Economics of Silicon: A Winner-Take-All Flywheel

rHigh upfront capital: i
Tens of millions

required for advanced
|_node ta. N

A

s |

Requires massive
| volume from mega-

Locked-in ecosystem

=

refuse to switch. N
Insurmountable w ﬁ datacenter customers
quarrler fcl'r entrants. J‘ ‘ 1o justify costs. .

[ 4

Volume profits fund
the immense R&D for
the next-generation leap.

L o

© 2025: Qualcomm rolls

® 2013-2016: Avago
acquires LSI (56.6B),
Broadcom (S37B),
and Brocade (S5.9B).

© 2020-2021: Marvell N
acquires Inphi (~§10B)to G~
secure the ODSP throne. W | — =

up SerDes IP firm
Alphawave ($2.4B).

' The upstream ODSP gap remains 3-4 years for established

 giants (Huawei), and 7-8 years for domestic startups. |
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Three Engines of Localization

How the domestic supply chain acts as an incubator for the chip layer.

End-to-End
Completeness

COMPUTE
~_ CENTER

From a grain of sand to a compute
center. The entire chain—YOFC fiber,
Huawei systems, domestic carriers—

is fully self-contained and isolated

from external supply shocks.

<&

Domestic
Validation

Q The Silicon

Photonics Bypass

)

|

A chip that never ships never matures.
Domestic module giants pair with local from advanced-node compute

J U
<

ODSP startups, providing the crucial
real-world traffic testing previously
blocked by foreign incumbents.

Shifts the battleground away

chokepoints (3nm/5nm) toward
mature, highly precise
90-45nm optical fabrication.
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The Silicon Photonics Distinction: Density vs. Precision

Compute Logic Silicon Photonics

Driver: Transistor Density. Driver: Optical Precision.

Packing more switches into the same area demands restricted

Modulators do not require density; mature 90-45nm nodes are sufficient.
advanced nodes (e.g., 3nm). Packaging is strictly electrical.

The true barrier is optical-electrical packaging and microscopic alignment.

Silicon photonics relies on precision engineering and packaging—the exact core competencies domestic module factories have already mastered.




The Network Wall is the Memory Wall

GPUs sit idle waiting for data.

Utilization plummets because the

i interconnect is too thin.
Cost Implication:

Optical networking now
accounts for 5% to 8%

of a total Al data center

: The 2000 Telecom
Investment.

Bubble Risk:

Telecom fiber faced a
demand problem (durable
glass sat dark).

GPU clusters face an
amortization problem
(economic life of 3-5 years
versus longer hyperscaler
depreciation schedules).

T
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Next-Gen Optical Tech Diagnostic

LPO (Linear-Drive Pluggable Optics) CPO (Co-Packaged Optics) Hollow-Core Fiber

The Shift: Reworks module internals by The Shift: Rebuilds system packaging. The Shift: Swaps the medium. Guides light
dropping the ODSP entirely in favor of a Moves the optical-electrical conversion point through empty air instead of solid glass.

linear driver. directly into the switch chip's package. The Hurdle: Cost and deployment engineering.
The Hurdle: Maintaining signal integrity over The Hurdle: Highly complex thermal (Note: Microsoft Azure deployed 1,280km at a
long distances. management and low manufacturing yield. measured 0.091 dB/km, clearing the loss hurdle).

Key Insight: All three paradigms possess the required performance headroom. The victor will be decided by whose manufacturing cost curve benc .
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Internal Compute
(Copper)

In next-generation Al
architectures, internal
scale-up remains on
copper backplanes.

|<— The Copper-Light Line

0 gl
||
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External Network
(Optics)

CPO arrives first at the
top-orrives first at the
top-of-rack switch. For
this generation, the line
between copper and light
Is drawn precisely at

the rack’s edge.

Where the next generation draws that line—inside the rack, or straight into
the GPU package—will dictate the next fifty years of the optical supply chain.
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