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Abstract

Compute thresholds appeal to regulators because they translate a difficult object, advanced
Al capability, into quantities that can be measured and audited. Yet a published numerical
boundary does more than classify technology. It enters the design environment of the firms
being regulated.

The United States’ controls on advanced-computing integrated circuits offer an unusually
concrete case. The October 2022 version of ECCN 3A090 combined a performance term with
an aggregate bidirectional transfer rate of at least 600 GB/s. NVIDIA subsequently sold the
A800 and HB800 for China; the company described the A800 as an alternative product not sub-
ject to the new licensing requirements, while contemporary reporting identified both as China-
market products created to comply with the 2022 controls. The October 2023 revision removed
interconnect bandwidth from the classification formula and introduced total processing per-
formance (TPP) and performance-density bands. NVIDIA then reported that both products
fell within the expanded requirements. Twenty-three days after the revision was announced,
plans for the China-oriented H20, 1.20, and L2 became public. Using the reported dense INT8
performance of 296 TOPS, the H20’s implied TPP is 2,368: 1.33 percent below the nearest 2,400
boundary.

In April 2025 the U.S. government directly informed NVIDIA that the H20, as well as cir-
cuits achieving its memory bandwidth, interconnect bandwidth, or their combination, would
require a license for China and specified destinations. Selected H20 licenses followed in Au-
gust. In January 2026, BIS published a conditional case-by-case policy for H200-, MI325X-,
and similar exports, combining new performance and DRAM-bandwidth ceilings with sup-
ply, customer-screening, and independent-testing requirements. The sequence shows that rule
structure is itself a policy variable. Published thresholds make regulation legible and auditable
while revealing design margins; direct notification and discretionary licensing can address
those margins faster, with less generality and predictability. Thresholds are most defensible

as revisable filters within a wider licensing and verification architecture.
Data and reproducibility note. The quantitative calculations and Figure 1 use a frozen snapshot of the continuously

updated Epoch AI hardware dataset archived on 23 August 2026. Live records may change after that date; the publication

version should preserve the frozen snapshot used for these calculations.
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1. A threshold is also a design input

Compute has become a prominent instrument of Al governance for good reasons. Com-
pared with data or algorithms, advanced Al hardware is detectable, excludable, quan-
tifiable, and produced through a concentrated supply chain (Sastry et al., 2024). Train-
ing compute can also be estimated before a run and, under suitable conditions, veri-
fied afterwards (Heim and Koessler, 2024; Pistillo et al., 2025). The EU AI Act therefore
presumes that a general-purpose AI model has high-impact capabilities when cumula-
tive training compute exceeds 10?° FLOP, while allowing the Commission to revise the
threshold as technology changes (Regulation (EU) 2024/1689, Art. 51(2)—(3)). The for-
mer U.S. Executive Order 14110 used a 10*%-operation reporting threshold, although
that order was revoked in January 2025 (Executive Order 14148).

Much of the debate asks whether compute is sufficiently correlated with capability
or risk. Heim and Koessler defend training compute as an initial filter, not a complete
risk measure. Hooker argues that the relationship between compute and risk is too
uncertain and dynamic for thresholds, as currently implemented, to carry the weight
placed on them (Hooker, 2024). Both positions focus primarily on the quality of the
Proxy.

There is a second question: what changes when the proxy is published as a legal
boundary? I call this the transparent-target effect. A quantitative rule normally
discloses three things before compliance decisions are made: the measured attribute,
the method of calculation, and the point at which legal treatment changes. Where
redesign is possible, a firm can calculate its distance from the line before committing
to a product. The rule therefore does not merely observe an object; it becomes one of
the object’s design constraints.

The idea is related to Goodhart’s observation that an empirical regularity may
break down when used for control and to Campbell’s warning that decision pressure
can distort both an indicator and the process it monitors (Goodhart, 1975; Campbell,
1979). The mechanism here is narrower. A firm need not corrupt the measurement
process or conceal the value of the indicator. It can redesign the measured object
while complying with the published rule. This is also a form of regulatory arbitrage
in Fleischer’s sense of planning around the boundary of a legal regime (Fleischer,
2010). But the margin is different from the classic gap between a transaction’s legal
form and its economic substance. Here it lies between a technical parameter and the
capability or security concern for which that parameter serves as a proxy.

Transparency creates a genuine trade-off. It gives firms notice, makes administra-
tion more consistent, and permits outside scrutiny of government decisions. It also
lowers the search cost of threshold-compliant redesign. The informational advantage
is not wholly one-sided. The regulator knows its own formula, but the firm normally
knows more about its design pipeline and feasible substitutions. The relevant gover-
nance problem is therefore not simply whether a threshold is accurate when adopted.
It is whether the rule can detect and respond when publication changes the technology
presented to it.

That distinction yields a limited empirical prediction. Where regulatory coverage
is costly and product redesign is feasible, at least some products intended for the re-
stricted market should appear just outside the covered region. This is not a predic-
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tion that the entire market will bunch beneath the line. General-purpose accelerators
are designed for many markets and constraints. The relevant evidence is therefore
product-specific: a threshold-adjacent specification, a credible restricted-market pur-
pose, and a timing or documentary record linking the product to the rule.

2. The two versions of ECCN 3A090

The October 2022 rule created ECCN 3A090. Its first performance clause covered in-
tegrated circuits with an aggregate bidirectional transfer rate of at least 600 GB/s to
or from other integrated circuits, excluding volatile memory, and a bit-length-times-
TOPS value of at least 4,800 (BIS, 2022, 87 FR 62186, 62210 and 62272). The conjunction
matters. A product could exceed the performance term and remain outside 3A090 if
its qualifying transfer rate stayed below 600 GB/s.

The revision released on 17 October 2023, filed for public inspection on 18 Octo-
ber, and published on 25 October replaced that structure. For the provisions analyzed
here, the revised entry defined TPP and performance density (PD) and created four
parameter bands (BIS, 2023, 88 FR 73458, 73515-17):

Table 1: ECCN 3A090 technical parameter bands under the October 2023 rule.

Provision Technical parameter

3A090.a.1 TPP > 4,800

3A090.a.2 TPP > 1,600 and PD > 5.92

3A090.b.1 2,400 < TPP < 4,800 and 1.6 < PD < 5.92
3A090.b.2 TPP > 1,600 and 3.2 <PD < 5.92

TPP is defined as twice the peak tera multiply-accumulate operations per second,
multiplied by the largest input bit length and aggregated across the processing units on
an integrated circuit. For chips supporting sparse and dense matrices, BIS uses dense
performance. PD is TPP divided by the “applicable die area”: the area of logic dies
produced with a non-planar transistor architecture (BIS, 2023, 88 FR 73516-17).

The union of these provisions forms a step boundary for data-center ICs: TPP 4,800
regardless of density; TPP 2,400 where PD is at least 1.6; and TPP 1,600 where PD is
at least 3.2. The visualization below shows that geometry before applying Note 2 or
analyzing license exceptions. Note 2 excludes certain non-data-center ICs below TPP
4,800, so parameter coverage is not by itself a complete legal classification.
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ECCN 3A090 parameter geometry under the October 2023 rule
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Source: BIS, 88 FR 73458; Epoch Al hardware CSV, accessed 23 Aug 2026. Shading precedes Note 2 and licence-exception analysis. H20 PD assumes an 814 mm2 applicable die area.

Figure 1: ECCN 3A090 parameter geometry under the October 2023 rule. The 98 gray points
are the records in the archived Epoch Al file for which both TPP and a usable die-area value
were available; the figure does not purport to show the market or every product released in
the period. The H20 point is separately marked. Its PD assumes that the H20 is implemented
on the full 814 mm? GH100/H100 logic die; I therefore treat disabled units as not reducing
applicable die area under BIS’s definition. NVIDIA has not publicly confirmed the H20 die.
Source: author’s calculations from BIS (2023) and Epoch Al accessed 23 August 2026.
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3. Scope drift as a maintenance problem

BIS itself recognized that a fixed parameter can acquire a changing scope. In the 2023
rule, it said the specified control parameters may need reevaluation over time and
explained that Note 2 was intended partly to avoid “increasingly” capturing certain
non-data-center ICs as technology advanced (BIS, 2023, 88 FR 73461 and 73472). Scope
drift is therefore not an independent demonstration that the regime failed. It is a main-
tenance problem acknowledged by its designer.

Epoch AT’'s hardware data illustrate the point, but cannot measure the legally con-
trolled market. I archived the continuously updated CSV on 23 August 2026. It con-
tained 176 accelerator records, 162 with a release date. Among dated records with
known TPP, the share at or above 4,800 was 47.8 percent in 2022 (11 of 23), 29.2 per-
cent in 2023 (7 of 24), and 90.0 percent in 2024 (9 of 10); all seven known-TPP records
dated 2025 and both records dated 2026 crossed the line. The samples are small, not
weighted by sales, and non-monotonic. Four records dated 2023-25 lacked TPP. These
counts show the composition of a curated dataset moving around a fixed number
rather than market coverage or legal status.

The measurement also requires caution. Epoch defines TPP as the maximum oper-
ations per second at each supported numerical format multiplied by that format’s bit
width, taking the largest result (Epoch Al, Records documentation). That is conceptu-
ally aligned with BIS’s bit-operation quantity, but record-level precision, aggregation,
and die conventions still matter. The H100 SXM5’s dense INT8 performance, for exam-
ple, reproduces Epoch’s TPP; across the current file, only 63 of 72 records containing
both TPP and INT8 agree within one percent. Dataset-wide legal classification would
require resolving those discrepancies and applying the relevant notes, end-use, desti-
nation, and licensing provisions.

4. Criterion substitution: the A800 and H800

The strongest evidence of rule-responsive design comes from the documented
sequence within NVIDIA’s product line rather than from the full Epoch dataset.

After the October 2022 controls, NVIDIA told investors that it had begun offering the
A800 as an alternative product “not subject to the new license requirements” (NVIDIA,
2023 Form 10-K). A Lenovo product guide for the A800 80GB PCle reports NVLink band-
width of 400 GB/s, below the 2022 rule’s 600 GB/s transfer-rate condition (Lenovo Press,
2023). Epoch reports TPP of 4,988.8 for its A800 variants and 4,992 for the A100 vari-
ants: almost the same nominal dense-compute ceiling, positioned on opposite sides of
the rule through interconnect.

The H800 makes the comparison sharper. Epoch reports the H800 SXM5 and H100
SXM5 at the same TPP, 15,832. A technical account from DeepSeek’s H800 users de-
scribes the SXM node’s NVLink bandwidth as reduced from 900 to 400 GB/s (Zhao et al.,
2025). The available evidence does not justify calling every physical implementation
“the same processor”; it does justify saying that nominal dense-compute performance
was retained while the measured interconnect dimension was reduced.

The October 2023 revision removed interconnect bandwidth from the classification
formula. In a Form 8-K filed on the day of the announcement, NVIDIA stated that
the expanded licensing requirements covered, among other products, the A100, A800,
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H100, and H800 (NVIDIA, 2023 Form 8-K). Reuters described the A800 and H800 as
products created for the Chinese market to comply with the earlier controls (Nellis,
Cherney, and Potkin, 2023, syndicated copy).

This is criterion substitution in a specific, observable form. The 2022 rule sought to
restrict advanced computing hardware but defined the target through a conjunction.
NVIDIA preserved nominal arithmetic performance while moving along the intercon-
nect dimension. The 2023 rule closed that margin by replacing the conjunction with a
broader performance-and-density geometry.

The claim should not be extended to every accelerator that Epoch dates between the
two rules. The database often lacks the transfer-rate field required to reproduce a 2022
classification; some release dates correspond to announcements rather than availabil-
ity; and many high-TPP products had no documented China-market purpose. Without
product-level bandwidth and market-purpose evidence, a high TPP value alone cannot
establish that a product remained outside 3A090 because of the interconnect criterion.

5. Threshold-adjacent redesign: the H20

The next response appeared quickly. On 9 November 2023, twenty-three days after BIS
announced the revised rule, Reuters reported plans for three new NVIDIA chips aimed
at China: the HGX H20, L20 PCle, and L2 PCIe. The report said an announcement could
come no earlier than 16 November; it did not report that the H20 had been released
on 9 November. Reuters later reported that the launch had been postponed to the first
quarter of 2024. Because the Reuters originals are no longer reliably accessible at their
original URLs, this essay cites clearly identified syndicated copies (Nellis, Cherney, and
Potkin, 2023; Potkin and Mo, 2023). The date in Epoch’s H20 record should therefore
be read as a public-report date, not a verified commercial release date.

Epoch reports H20 dense INT8 performance of 296 TOPS. Multiplying by eight gives
TPP 2,368, which is 32 points, or 1.33 percent, below the 2,400 floor in 3A090.b.1. The
second relevant route is 3A090.b.2, which applies at TPP 1,600 or above and PD 3.2
or above. If the H20 is a disabled or binned GH100 implementation, BIS’s definition
points to the full area of the non-planar logic die, not merely the area of enabled units.
On the further assumption that this area is the 814 mm? reported for GH100/H100,
its PD is 2.91: 9.1 percent below 3.2. This makes the die-area assumption reasoned
rather than arbitrary, but it remains unconfirmed because NVIDIA has not published
a product-level H20 die specification.

Together, the timing, market purpose, and reported specifications support an infer-
ence of threshold-aware positioning. They do not fully establish it. NVIDIA declined
to comment on the November 2023 report, the public specifications originate in sec-
ondary materials rather than an NVIDIA product brief, and the applicable die-area
calculation is inferred. The reported H20 specifications are therefore best described
as consistent with a product designed to remain outside the October 2023 3A090.a/.b
parameter region.

The H20 also reveals the limit of a scalar view of capability. Its arithmetic ceiling
was reduced, but it retained large memory capacity, high memory bandwidth, and fast
interconnect. Those features remain valuable for inference and distributed workloads.
A regulator can close one design margin only by deciding which other margins matter.
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More dimensions may reduce obvious substitution, but they also increase complexity
and the risk of capturing products unrelated to the policy objective.

6. From published geometry to conditional licensing

The regulatory exchange did not end with the H20’s introduction. On 9 April 2025,
the U.S. government informed NVIDIA that a license would be required to export to
China, including Hong Kong and Macau, and Country Group D:5 destinations not only
the H20 but “any other circuits achieving the H20’s memory bandwidth, interconnect
bandwidth, or combination thereof.” On 14 April it told NVIDIA that the requirement
would remain in effect for the indefinite future. NVIDIA disclosed the intervention in
a Form 8-K; the underlying communication was not issued as a generally applicable
published threshold rule (NVIDIA, 2025 Form 8-K). AMD separately reported that an
April 2025 licensing requirement applied to its MI308 products, although its filing did
not disclose the same technical formula (AMD, 2025 Form 10-Q).

The 2025 notification named memory bandwidth and interconnect bandwidth.
These were dimensions on which the H20 remained comparatively capable but which
the 2023 TPP/PD geometry did not directly measure. I read this as BIS addressing
performance outside that published geometry. The public record does not show that
threshold navigation was the government’s only reason: NVIDIA’s filing gives the
stated rationale as the risk of use in, or diversion to, a supercomputer in China.

The later record also strengthens the product-response inference. In correspon-
dence with the Securities and Exchange Commission, NVIDIA stated that the H20 had
been “designed specifically for the Chinese market in conformance with specific USG
license requirements” and that it had little alternative market outside China (NVIDIA,
2025 SEC correspondence). That statement establishes regulatory purpose more di-
rectly than timing alone. It does not prove that each reported specification was chosen
solely to sit below a particular line, so the numerical conclusion remains conditional.

Direct notification did not produce a permanent prohibition. NVIDIA recorded a
$4.5 billion H20-related charge after the April requirement, but in August 2025 the
government granted licenses for shipments to certain China-based customers. By
its October quarter, NVIDIA reported approximately $50 million in revenue under
those licenses (NVIDIA, August 2025 Form 10-Q; NVIDIA, November 2025 Form 10-Q).
The licensing requirement therefore stayed in place while its practical effect became
customer- and transaction-specific.

A further turn was announced on 8 December 2025 and implemented by BIS on
15 January 2026. The new final rule moved qualifying exports of H200-, MI325X-, and
similar commodities from a presumption of denial to case-by-case review where TPP
is below 21,000 and total DRAM bandwidth below 6,500 GB/s. Eligibility also requires,
among other things, evidence of U.S. supply, limits on aggregate China and Macau ship-
ments, customer screening, and independent U.S. testing of technical capabilities (BIS,
2026, 91 FR 1684).

Those two ceilings sit around the products named in the rule. In the archived Epoch
data, the H200 and MI325X fall below both, while the B200 and MI355X exceed both:

The MI325X result is especially close, although the exact distance is source-sensitive.
AMD reports 2,614.9 dense INT8 TOPS and 6.0 TB/s peak memory bandwidth; applying
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Table 2: Selected products relative to the January 2026 case-by-case licensing ceilings.

Product TPP TPPmargin DRAMBW BW margin Both?
vs. 21,000 (GB/s) vs. 6,500

NVIDIA H200 SXM 15,832 —24.6% 4,800 —26.2%  Yes

AMD MI325X 20,800 —1.0% 6,000 —7.7%  Yes

NVIDIA B200 36,000 +71.4% 7,700 +18.5% No

AMD MI355X 37,440 +78.3% 8,000 +23.1% No

the BIS bit-length calculation gives TPP 20,919.2, only 0.38 percent below the perfor-
mance ceiling (AMD, Introducing AMD CDNA 3 Architecture). The numbers establish
observable calibration around existing products, not the government’s intent in select-
ing them. They also reveal feedback in both directions: firms can position products
relative to published rules, while regulators can place later licensing tiers around prod-
ucts already on the market. These are not, however, comparable replacements for one
another. The 2,400 value in 3A090.b.1 is a classification floor; the 21,000 value is an el-
igibility ceiling within the licensing policy for exports that are already controlled. The
apparent movement from 2,400 to 21,000 should therefore not be read as a nine-fold
relaxation: the two numbers perform different legal functions.

The sequence is not a simple replacement of rules by discretion. It is a layering of
instruments: a published conjunction in 2022; a broader published geometry in 2023;
direct product- and firm-specific notification in 2025; and a published but conditional
licensing framework in 2026. Each arrangement occupies a different point between
legibility and closure. Published parameters provide notice, comparability, and an au-
ditable boundary, while also lowering the cost of identifying design margins. Direct
notification can address an observed product quickly but offers less ex ante guidance
to the wider market. Conditional licensing restores published criteria while shifting
part of the decision from classification to verified facts about supply, customers, trans-
actions, and product specifications.

7. What transfers to training-compute governance

Hardware classification and training-compute regulation are not the same instrument.
A chip is a durable product with published specifications; a training run is a process
that can be distributed across hardware, time, and organizations. Export controls im-
pose destination-sensitive licensing requirements, not a general prohibition on build-
ing chips above a cap. These differences rule out a simple analogy.

Three lessons nevertheless transfer.

First, a threshold should be treated as a filter with a review mechanism. This is con-
sistent with Heim and Koessler, with the EU AI Act’s delegated-update provision, and
with Bommasani’s argument that compute-based tiers require non-compute criteria
and regular maintenance (Bommasani, 2023). The EU provision is better understood
as an updateable presumption than as a permanent definition of systemic risk.

Second, adding criteria changes the direction of optimization. With a single
training-FLOP scalar, adaptation need not occur through an unmeasured hardware
specification. It can occur through algorithmic efficiency, data quality, fine-tuning,
model reuse, inference-time compute, model composition, or the division of work
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across runs. Pistillo and Villalobos examine several of these techniques as legal
loopholes in training-compute rules, while Ord analyzes how inference scaling can
weaken a governance architecture centered on pre-training compute (Pistillo and
Villalobos, 2025; Ord, 2025). A training threshold should therefore trigger evaluation
rather than serve as a conclusive measure of capability or risk.

Third, revision speed matters, but this is not simply Marchant’s familiar “pacing
problem” in which law lags technology (Marchant, 2011). BIS revised the core param-
eters within roughly a year. The more specific issue is feedback: publication identifies
the binding margin, firms respond, and the regulator may observe the significance of
the response only after development or deployment. Extending Ashby’s law of req-
uisite variety, a regulator needs not only a range of response options but a feedback
loop able to detect strategically relevant substitutions (Ashby, 1956). This temporal
extension is my application of Ashby, not a proposition stated in his text.

8. Threshold design is not verification design

The A800/H800/H20 episode is related to proposals for hardware-enabled verification,
but the connection must be drawn carefully.

Shavit proposes monitoring large-scale training through chip firmware, training
records, and supply-chain controls (Shavit, 2023). Petrie and colleagues propose an
auditable guarantee processor and secure enclosure that could support claims about
accelerator use (Petrie et al.,, 2025). Brass and Aarne examine location verification
based on chip identity and network timing (Brass and Aarne, 2024). These proposals
address sensing, attestation, and enforcement.

They do not determine where the legal boundary should sit. A perfectly attested
H20 would still be outside or inside 3A090 according to the parameters chosen by BIS.
Verification can establish identity, location, configuration, or use; it cannot turn an
incomplete proxy into the policy objective. Threshold design and verification design
are complements, not substitutes.

The January 2026 policy illustrates the distinction in an operating rule. TPP and to-
tal DRAM bandwidth determine whether a commodity is eligible for the case-by-case
review policy. Independent testing then checks the claimed specifications, while cus-
tomer screening and transaction data inform the licensing decision. Verification does
not substitute for classification; it makes a conditional licensing tier administrable.
The architecture is more adaptive than a single threshold, but also more institution-
ally demanding.

This distinction suggests a more robust architecture. Use compute thresholds as
administrable triggers; pair them with capability or risk evaluation; preserve author-
ity and evidence for periodic revision; and use hardware-enabled mechanisms where
they materially improve verification. The institutional task is to keep these layers sep-
arate enough that a failure in one is visible rather than concealed by confidence in
another.

9. Conclusion

The A800, H800, and H20 do not prove that compute thresholds fail. They show how
the form of a threshold shapes the response to it.
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The 2022 conjunction created a margin on interconnect bandwidth. NVIDIA used
that margin in China-oriented products while retaining nearly unchanged or identical
nominal dense-compute ceilings. The 2023 revision removed the margin and captured
those products. Within twenty-three days of the revision’s announcement, plans for
another China-oriented line became public; the reported H20 specification sat 1.33
percent below the nearest TPP boundary and, under an explicit die-area assumption,
below the adjacent density boundary as well.

The response then moved beyond the published 2023 geometry. In April 2025
the government directly imposed a license requirement keyed to the H20’s memory
and interconnect bandwidth; in August it granted selected licenses. In January 2026
BIS established a published case-by-case tier for more capable chips, joining new per-
formance gates to supply, customer-screening, and independent-testing conditions.
Those gates were positioned to include the named H200 and MI325X while exclud-
ing the next-generation B200 and MI355X on the specifications examined here. This
does not prove regulatory intent, but it shows that the design surface is bidirectional:
firms adapt products to published rules, and regulators can calibrate later instruments
around observed products. The regime did not travel in a straight line from rules to
discretion. It assembled a layered response from both.

Calling this “evasion” would obscure the analysis: export-control compliance can
involve legitimate product planning. The transparent-target effect is more precise. A
published threshold creates a design surface by revealing the measure, calculation,
and boundary in advance. Firms can search that surface; regulators can redraw it,
supplement it with direct notice, or move decisions into conditional licensing. Each
choice trades some predictability and public auditability against flexibility and closure
of observed margins. Quantitative thresholds remain useful because they make rules
legible and administrable. Their legibility also changes the conduct they regulate.
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