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Diamond has the largest breakdown field and thermal conductivity of any practical semiconductor, and a defect, the nitrogen-vacancy (NV) center, that is a
qubit at room temperature. ADAMAS follows one path from water to quantum processor with executable, cited models: 537 references, 51 regenerable

figures, a process traveler, a placed processor, circuit-level error correction, and experiments from US$100. Every number on this poster is generated by

the package.

1 - Power: a real but bounded advantage

3 - The qubit bottleneck is preparation

Power switch limit lines: on-resistance versus blocking voltage

E Real lateral devices beat silicon's limit by 18 to 90x

% and sit 550 to 2800x above diamond's own limit: the headroom
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Sources: [baligal982] [donato2020] [saha2021] [saha2022] [saha2023] [kasu2022talk]

Measured hydrogen-terminated diamond MOSFETS reach 3659V and beat silicon’s limit
by 89x. In an 800V electric-vehicle inverter an ideal diamond switch loses 3.8 W against

29.7 W for silicon carbide. Propagating the published spread of diamond’s critical field and
hole mobility gives a median advantage of 3.8 x (P10 to P90: 2.5 to 5.5%).

Power: how much better than SiC is diamond, really? Tornado: one input at a time, low (gold) and high (teal)
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SiC loss = diamond loss (EV inverter)

SiC loss = diamond loss (EV inverter)

Quantum: how long would the RSA-scale job take? Tornado: one input at a time, low (gold) and high (teal)
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Sources : [isberg2002] [wort2008] [donato2020] [kimoto2014] [hopper2018] [maurer2012] [dolde2013] [litinski2019]; adamas.uncertainty (ranges are this repository's judgment)

2 - How to build it

Process traveler T1l: hydrogen-terminated diamond transistors with optional NV qubit windows (19 steps)
950° 200° 120° 25° 1100° 800° 80° 120° 120° 25° 450° 120° 25° 120° 400° 25°

quantum branch: NV windows
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A 19-step traveler: hydrogen termination makes the channel, gold protects it, one oxygen
plasma isolates devices, and all heat is spent before the first metal. The PDK-0 kit places
the 4-bit DIA-4 processor (323 cells) in about 1 mm?.

Validation and reproducibility

18 validation checks (17 pass) against published results, in-
dependent tools, and known answers; 500 references verified
against Crossref. pip install -e ".[dev]" && pytest
&& make figures paper talk poster regenerates every-

thll’l g. nteractive site

. (?-1b: published pair (4.93 kHz, T2°¢ 150 and 514 ps, 25 nm) puts coherence at 0.998
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0.82 after optimal control [dolde2014]
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measured 0.67 + 0.04 [dolde2013]
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Predicted Bell-state fidelity

m— DUISE error 0%

NV- fraction pulse error 1%
[aslam2013] = DUlISE error 2%
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Sources: [dolde2013] [dolde2014] [aslam2013]; adamas.gate budget model

With the published 25 nm pair, coherence alone allows a Bell fidelity of 0.998; the measured
0.67 means the NV~ charge state was ready only 0.75 of the time.

4 . Error correction with slow readout

Standard code, dephasing idle: Z memory is untouched, X memory fails XZZX code: about 10x more readout time before scaling stops

1 === d =3, Zmemory { = standard (CSS),d =3 === XZZX,d=3
{1 == d =7, Z memory standard (CSS),d =5 XZZX,d =5
e d = 3, X memory = standard (CSS),d =7 sew XZZX, d=7
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Sources : [tuckett2018] [bonillaataides2021] [gidney2021stim] [higgott2022] [maurer 2012]; adamas.circuit_gec (XZZX emulated by Hadamard conjugation of a checkerboard sublattice)

Circuit-level simulations (Stim, PyMatching): scaling stops near 100 ms readout for a 1s
nuclear memory; the bias-tailored XZZX code extends this to about 1000 ms. Native
X7Z7X circuits with biased gates raise the threshold to 1.59% at bias 100, while the stan-
dard code drops to 0.63%. An RSA-2048-scale machine fits on a 5.7mm die but runs 6.0
years at 1 ms readout (P10 to P90: 1.2 to 15.5). With biased gate noise the standard code
needs 399 M qubits; XZZX needs 67 M.

5 - Try it: experiments from US$100

The experiment ladder: each order of magnitude in budget unlocks a new thing you can prove about diamond

Tier A - Kitchen table Tier B : Teaching lab Tier C - Research lab Tier D - Facility
US$100 to 500 US%$1,000 to 10,000 US$10,000 to 100,000 US$100,000 to tens of millions

manufacture - D2 3-inch pilot line
entangle two qubits -
build a transistor - cleanroom transistor

isolate one qubit - C1 single NV, antibunching

measure a dopant 1 oron activation energy

control a spin 1 B1 Rabi, Ramsey, echo
measure heat flow A A3 heat-spreader race
B2 vector magnetometry

sense a field - A2 weigh a magnet (adds to Al)

see NV glow Al NV glow and ODMR
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Approximate cost (US$, 2026, log scale)

roximate street prices; verify with vendors)

Ten experiments in four budgets with parts, steps, safety, and expected results; the Al
ODMR kit ships with Raspberry Pi Pico firmware and a fitter.
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