Technical report

Lenovo ThinkPad P16

The new ThinkPad P16 packs the high-end performance of a 17-inch
mobile workstation into a compact 16-inch form factor, powered
by new 12th Generation Intel Core HX processors

he ThinkPad P16 is one of the most
ambitious mobile workstations to

come out of Lenovo in recent years. It
marks the convergence of two different form
factors — the 15-inch and 17-inch — into an

innovative high performance 16-inch chassis.

But it’s not just its size that’s different.
With a brand new industrial design, the
ThinkPad P16 brings Lenovo’s legendary
mobile workstation family bang up to
date with a sleek, modern aesthetic and
premium materials, including an anodized
aluminum ‘storm grey’ cover. With a 16:10
aspect ratio on the display, which includes
a 4K OLED option, and thin bezels on each
edge, the chassis is equivalent in size to a
more traditional 15.6-inch laptop.

Optimized performance

The high-end mobile workstation is designed
for the most demanding professionals,
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including product designers, architects,
engineers, and visualization specialists.
Performance is up front and centre.
Powered by the new 12th Generation Intel
Core HX processors, the ThinkPad P16
delivers processing performance that can
rival desktop workstations.
With up to eight ‘Performance’ cores
and eight ‘Efficient’ cores, for a total of 16
physical cores and 24 threads, the processor
excels in both single-threaded workflows,
such as CAD and Building Information
Modeling (BIM), and multi-threaded
workflows, such as engineering simulation,
ray trace rendering and reality modeling.
In addition, the ThinkPad P16 offers a
choice of high-performance professional
GPUs up to and including the NVIDIA RTX
A5500 (16 GB) for the most demanding
real-time visualization and VR workflows.
Other specs include up to 128 GB
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of DDRS memory, up to two high
performance NVMe SSDs and the very
latest in wireless connectivity including
Intel WiFi 6E AX211 and 4G.

Cool operator

Despite offering similar core specifications,
not all mobile workstations are the same.
Due to cooling constraints, processors

can be fed different levels of power and
can sometimes be ‘throttled’ to stop them
getting too hot. This is not the case with
the ThinkPad P16. Thanks to its innovative
dual vapor chamber, the powerful mobile
workstation excels in its thermal design,
delivering exceptional performance while
running cool under heavy loads.

Learn how the ThinkPad P16 was
designed tinyurl.com/ThinkPadP16
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Game changing performance

With a new hybrid architecture, the Intel ‘Alder Lake’ HX series of mobile

processors, at the heart of the ThinkPad P16, give a phenomenal

performance uplift in multi-threaded workflows like ray trace rendering

ew 12th Generation Intel Core
Nprocessors are different to all

previous Intel processors. They are
the first to feature a hybrid architecture
with two different types of cores:
Performance (P) cores for primary tasks
and Efficient (E) cores, which are heavily
focused on maximizing performance per
watt. Intel calls this its biggest architectural
shift in a decade.

The idea behind Intel’s hybrid architecture
is that critical software, including your
current active application, runs on the
P-cores, while tasks that are not so urgent
run on the E-cores. This could be background
operations such as Windows updates, anti-
virus scans, or hidden tabs on a web browser.
No processing power is ever wasted. If the
software is highly multi threaded then it will
run on both sets of cores.

P-cores are not only faster than E-cores,
but they also support hyperthreading,
Intel’s virtual core technology. This
means every P-core can run two threads
at the same time, which can help boost
performance in certain multi-threaded
workflows, such as ray trace rendering.

12th Gen Intel Core HX

The Lenovo ThinkPad P16 features 12th
Generation Intel Core HX processors.
Specifically designed for high-end laptops
and mobile workstations, they offer more
cores than the 12th Generation Intel Core
H processors, found in the super slim

Lenovo ThinkPad P1 Gen 5.

With 8 P-cores and 8 E-cores, for a total
of 16 physical cores and 24 threads, 12th
Generation Intel Core HX processors are
designed to take performance to new levels.

They offer a significant performance
uplift compared to 11th Generation Intel
Core processors, which maxed out at 8
cores and 16 threads.

The performance benefits are likely to be
felt most strongly in highly multi-threaded
workflows such as ray trace rendering.
Here, applications such as Luxion KeyShot

and Chaos V-Ray should be able to harness
the full processing capabilities of both sets
of cores.

That’s not to say 12th Gen Intel Core HX
processors won’t deliver improvements in
single threaded workflows. With a higher
Instruction Per Clock (IPC) than 11th
Gen Intel Core processors, the ThinkPad
P16 should also deliver a significant
uplift in Computer Aided Design (CAD)
and Building Information Modeling
(BIM) software, in applications including
Solidworks, Inventor, AutoCAD and Revit.

Optimized cooling, optimized performance

The ThinkPad P16 features an
advanced thermal design to help
itrun cool and quiet and maintain

exceptionally high levels of
performance over extended periods.
The system is built around a dual
vapor chamber cooling solution that
balances the thermal load between
the CPU and GPU. So, if you have
aworkflow that stresses the CPU,

such as ray trace rendering, but
hardly uses the GPU, the system
can automatically borrow some of
the GPU's thermal budget so more
power can be delivered to the CPU.
Inthe ThinkPad P16, each
processor has its own fan and vapor
chamber, which are connected to
one another by a copper plate and
ashared heat pipe. This effectively

very quickly.

performance.

creates one very large cooling
assembly which can spread heat

According to Lenovo, using this
vapor chamber design canincrease
the total Thermal Design Power
(TDP) capability of the system
by 10W to 20W, leading to a 6%
to12%improvement in thermal

In other words, it can pump more
power into the CPU and GPU as
and when required, to increase
frequencies for faster processing. In
fact, it can deliver up to 55 watts to
the CPU and up to 125 watts to the
GPU, the kind of power traditionally
associated with alarger 17-inch
mobile workstation and way above
that of a typical 15-inch model.
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