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Is CPU overclocking
dead?

Intel flagship headroom

27.5% →

1.5%
2011–2013 average vs 2020–2024

average

i7-2600K vs Core Ultra 9 285K

+28.6% →

+0.9%
All-core gain from a typical manual OC

AMD FX-8350 vs Ryzen 9 9950X

+20.0% →

+3.6%
7950X: −1.9% (OC below its own

stock clock)

Chips holding 5.2 GHz all-core

30% → 3%
i7-8700K vs i9-9900KS, Silicon Lottery

Data aggregated by hexhardware.com from published reviews and Silicon Lottery statistics. Free to use with a link back to this page.

Chart 1

All-core overclocking headroom by
generation, Intel vs AMD

Typical manual all-core overclock vs stock all-core boost, flagship unlocked desktop CPUs,

2011–2024.

Intel AMD Silicon Lottery median only Intel era average

i7-2600K 2011 Stock all-core 3.5 GHz → typical OC 4.5 GHz +28.6% headroom n = 3

Gaps: i9-11900K, FX-8150 and Ryzen 9 3900X have no reviewer all-core headroom value. Data aggregated by hexhardware.com from 25+ reviews and

Silicon Lottery statistics.

Extra B Era averages

Average all-core headroom by era

Intel 2011–2013 27.5%

Intel 2014–2018 13.2%

Intel 2020–2024 1.5%

AMD FX (2012) 20.0%

AMD Zen / Zen+ 7.2%

AMD Zen 3 – Zen 5 1.1%

Simple average of per-chip headroom within each era. AMD FX is a single chip (FX-8350). Data aggregated by hexhardware.com.

Chart 2 The closing gap

Stock boost vs typical manual
overclock, in GHz

In 2011 the manual OC line sat well above both stock lines. Since 2020 it sits below the

single-core boost. The number on each chip is OC minus single-core boost.

Typical manual all-core OC Stock single-core boost Stock all-core boost

Intel flagships

AMD flagships

Hybrid Intel chips: P-cores. 3900X has no measured stock all-core value, so that line breaks there. i9-10900K and 3900X OC values are Silicon Lottery

medians. Data aggregated by hexhardware.com from 25+ reviews.

Extra C Headroom vs single-core boost

Below zero, a manual OC costs you
single-thread speed

INTEL

2600K 2011 +18.4%

3770K 2012 +23.1%

4770K 2013 +17.9%

4790K 2014 +6.8%

6700K 2015 +14.3%

7700K 2017 +6.7%

8700K 2017 +8.5%

9900K 2018 0.0%

10900K 2020 −5.7%

12900K 2021 −1.9%

13900K 2022 −3.4%

14900K 2023 −8.3%

285K 2024 −4.4%

AMD

FX-8350 2012 +14.3%

1800X 2017 −2.4%

2700X 2018 0.0%

3900X 2019 −10.9%

5950X 2020 −8.2%

7950X 2022 −10.5%

9950X 2024 −8.8%

9800X3D 2024 +1.9%

Chart 3 Measured performance gain

What the overclock actually bought

Only reviewer-measured gains are shown. Missing chips had no reusable stock-vs-OC

benchmark in their launch reviews.

i7-8700K

5.2 GHz all-core · Corona · TechSpot

i9-9900K

5.0 GHz · Cinebench R20 · Tom's via

TechRadar

Ryzen 9 7950X

5.1 GHz all-core · TechPowerUp

Ryzen 7 9800X3D

5.3 GHz all-core · TechPowerUp

Core Ultra 9 285K

200S Boost: memory + fabric, not core OC

· avg gaming · Tom's

Different benchmarks per chip: compare direction, not exact size. Data aggregated by hexhardware.com from 5 reviews.

Chart 5 Power cost (restored)

i9-9900K at 5.0 GHz: two sources, two
very different power bills

Tom's Hardware

Cinebench, system

Legit Reviews

Cinebench, CPU package

Stock 5.0 GHz all-core OC

The two measured different things (system vs package) on boards with different "stock" power limits. Data: Tom's Hardware, Legit Reviews. Compiled

by hexhardware.com.

Chart 4 Silicon Lottery bins

Share of tested chips stable at each all-
core tier or higher

Bar height is the share of Silicon Lottery's tested chips. The figure under each tier is its gain

over the stock all-core clock (Intel only; AMD publishes none).

i7-7700K

Stock all-core 4.4 GHz

4.9 GHz

+11%

5.0 GHz

+14%

5.1 GHz

+16%

5.2 GHz

+18%

i7-8700K

Stock all-core 4.3 GHz

4.9 GHz

+14%

5.0 GHz

+16%

5.1 GHz

+19%

5.2 GHz

+21%

5.3 GHz

+23%

i9-9900KS

Stock all-core 5.0 GHz

Every chip at stock 5.0; little above

5.0 GHz

stock

5.1 GHz

+2%

5.2 GHz

+4%

i9-10900K

Stock all-core 4.8 GHz

4.9 GHz tier ≈ 100%

4.9 GHz

+2%

5.0 GHz

+4%

5.1 GHz

+6%

i9-11900K

Stock all-core 4.8 GHz

Other tiers not found

5.1 GHz

+6%

Ryzen 7 3700X

Stock all-core not published

4.05 GHz 4.10 GHz 4.15 GHz

Ryzen 7 3800X

Stock all-core not published

4.20 GHz 4.25 GHz 4.30 GHz

Ryzen 9 3900X

Stock all-core not published

Best vs worst: 200 MHz

4.00 GHz 4.05 GHz 4.10 GHz 4.15 GHz 4.20 GHz

Chart 6 Illustrative diagram

Where the headroom went

How stock boosting absorbed the manual overclocking margin. Illustrative: segment

lengths are loosely based on the i7-2600K, i7-8700K and Core Ultra 9 285K, not measured.

Base clock Stock boost (vendor's margin) Left for manual OC

2011

~ i7-2600K

Base Manual

2017

~ i7-8700K

Base Boost

2024

~ Core Ultra 9 285K

Base Stock boost ≈
0

Diagram by hexhardware.com. Free to use with a link back to this page.
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Chart 7 Timeline

Boost and overclocking milestones,
2011–2026

Each change moved some of the manual overclocking margin into stock behaviour.

2011 INTEL Turbo Boost 2.0 (Sandy Bridge)

Fixed table of extra bins above base clock.

2012 INTEL Performance Tuning Protection Plan

$19.99–$29.99 cover for OC damage.

2017 AMD Ryzen: Precision Boost and XFR

1800X tops out around 4.0–4.1 GHz all-core.

2018 AMD Precision Boost 2 and PBO

Boost adjusts in small steps by temperature, current, voltage.

2019 INTEL i9-9900KS

5.0 GHz all-core from the factory; the vendor sells the headroom.

2020 AMD PBO2 with Curve Optimizer

Per-core undervolt lets the boost algorithm pick higher clocks.

Mar 2021 INTEL Protection Plan ends

No new plans after March 1, 2021.

Oct 2021 MARKET Silicon Lottery closes

Cites dwindling overclocking headroom.

2022 AMD Zen 4: designed to run at TjMax 24/7

95°C becomes the design target.

2024 INTEL Raptor Lake Vmin Shift fixes

Intel Default Settings; microcode 0x125, 0x129, 0x12B.

2024 INTEL Arrow Lake and 200S Boost

Memory and fabric tuning under warranty.

May 2025 INTEL Microcode 0x12F

Further Vmin shift update.

Mar 2026 INTEL Arrow Lake Refresh (Core Ultra 200S Plus)

Last launch in the dataset.

2027 BOTH Nova Lake-S and Zen 6 desktop expected

Reported, not launched as of Sept 30, 2026. Outside the dataset.


