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The evolution of the Small Form Factor (SFF) computing landscape has been characterized by a relentless pursuit 

of density—balancing thermal efficiency, computational throughput, and connectivity within a chassis often 

measuring less than 0.5 liters in volume. Among the notable contenders in this space, the GEEKOM Mini IT8

series emerges as a significant case study in the democratization of high-performance mini-computing. Leveraging

Intel's 8th Generation Coffee Lake architecture, the IT8 series bridges the gap between basic thin clients and high-

end workstations, providing a versatile platform for both consumer-grade multimedia and professional-grade

industrial applications.

The Theoretical Framework of Small Form Factor (SFF) Computing

To understand the technical relevance of the GEEKOM Mini IT8, one must first analyze the engineering constraints 

inherent in SFF design. The primary challenge is the Thermal Design Power (TDP)vs. performance ratio. Unlike

traditional desktop towers, which utilize large heatsinks and high-volume airflow to dissipate heat, a mini PC must

manage heat via high-density fin stacks and centrifugal blowers. The GEEKOM Mini IT8 utilizes a specialized

cooling solution designed to handle sustained loads on its 28W TDP processors, a significant step up from the

15W 'U' series chips found in standard ultrabooks of the same era.

Microarchitecture: Coffee Lake-U Refresh

The core of the Mini IT8's performance lies in its 8th Generation Intel Core architecture. Specifically, variants 

featuring the i5-8259U and i5-8279U utilize the 14nm++ process node. This iteration of Intel's silicon fabrication 

allowed for higher clock speeds and improved power delivery without a proportional increase in heat output. A 

critical component of this microarchitecture is the integration of Intel Iris Plus Graphics 655, which features

128MB of dedicated eDRAM. This embedded DRAM acts as a high-speed cache, significantly reducing the latency

associated with fetching graphical data from system memory (DDR4), thereby enhancing 4K video rendering and

light 3D workloads.

Technical Specifications and Component Breakdown

The GEEKOM Mini IT8 is not merely a single device but a family of configurations designed to meet varying price-

to-performance targets. Below is a granular analysis of the hardware components that define the system's

operational capabilities.

1. Central Processing Unit (CPU) Variations

The IT8 series typically utilizes the Intel Core i5-8259U or i5-8279U. These processors are quad-core, eight-thread 

(4C/8T) units. The i5-8259U operates at a base frequency of 2.30 GHz with a Max Turbo Frequency of 3.80 GHz. In 

contrast, the i5-8279U offers a slight uplift with a 2.40 GHz base and 4.10 GHz turbo. The inclusion of Intel Hyper-

Threading Technology is pivotal for multitasking environments, allowing the OS to manage eight logical cores,

which is essential for modern Windows 11 Pro environments and containerized applications like Docker.



2. Memory Architecture (DDR4)

System memory is handled via two 260-pin SO-DIMM slots. The IT8 supports Dual-Channel DDR4-2400MHz

memory. In technical terms, dual-channel mode doubles the communication bandwidth between the memory

controller and the RAM, effectively increasing the data transfer rate from 19.2 GB/s (single channel) to 38.4 GB/s.

For users running integrated graphics, this bandwidth is crucial, as the GPU shares the system RAM for its frame

buffer.

3. Storage Interface and Expansion

Storage versatility is a hallmark of the GEEKOM Mini IT8. It features an M.2 2280 slot that supports both SATA III 

and PCIe Gen 3 x4 NVMeprotocols. The NVMe interface provides theoretical speeds of up to 3,500 MB/s, which is

nearly six times faster than traditional SATA SSDs. Furthermore, the chassis allows for a 2.5-inch SATA HDD/SSD

expansion (up to 7mm height), enabling a dual-drive configuration—one for high-speed OS booting and the other

for high-capacity data storage.

Comparative Analysis: GEEKOM Mini IT8 vs. Market Standards

The following table provides a technical comparison between the primary configurations of the GEEKOM Mini IT8

and its entry-level 'SE' counterpart.



Feature/Metric GEEKOM Mini IT8 (Standard) GEEKOM Mini IT8 SE

Processor Intel Core i5-8259U / i5-8279U Intel Core i3-8109U

Core/Thread Count 4 Cores / 8 Threads 2 Cores / 4 Threads

Base/Turbo Clock 2.3 GHz / 3.8 GHz 3.0 GHz / 3.6 GHz

Graphics Intel Iris Plus 655 (48 EUs) Intel Iris Plus 655 (48 EUs)

L3 Cache 6 MB Smart Cache 4 MB Smart Cache

TDP 28 W 28 W

Max RAM Support 32GB DDR4 32GB DDR4

As illustrated in the table, while both models share the same thermal envelope (28W) and graphics architecture, the 

standard IT8 provides double the core count of the SE model. This makes the i5 variant significantly more capable 

in multi-threaded scenarios, such as code compilation, video transcoding, and virtualization.

Practical Implementation: Deployment and Configuration

Deploying the GEEKOM Mini IT8 in a professional environment requires a systematic approach to hardware

initialization and software optimization. Below is a technical field guide for optimal setup.

Initial Hardware Integration

1.  Chassis Access: Disassemble the unit by loosening the four captive screws located within the rubber feet of 

the bottom plate.

2.  Memory Installation: Insert SO-DIMM modules at a 45-degree angle. Ensure they are seated firmly until the 

side clips snap into place. To utilize Dual-Channel mode, both slots must be occupied with modules of identical 

frequency and capacity.

3.  Storage Mounting: If using a 2.5-inch drive, connect the SATA ribbon cable carefully to the motherboard 

header. Ensure the M.2 NVMe drive is secured with the provided mounting screw to maintain thermal contact with 

any integrated heat pads.

4.  VESA Mounting: For digital signage or workspace optimization, utilize the included VESA bracket to mount 

the unit to the rear of a monitor. This reduces the footprint to zero and improves cable management.

Software and OS Optimization

The Mini IT8 comes pre-installed with Windows 11 Pro. To maximize the efficiency of the Intel 8th Gen hardware,

the following steps are recommended:

•  BIOS Configuration: Access the BIOS (typically via Del or F2) to ensure the 'Power Limit' settings are 

optimized for the intended use case. For silent operation, the fan curve can be set to 'Quiet,' whereas 'Performance' 

mode ensures the CPU maintains its Max Turbo frequency for longer durations.

•  Driver Calibration: Utilize the Intel Driver &amp; Support Assistant to ensure the Iris Plus 655 drivers are 

current. This is vital for 4K @ 60Hz stability via the HDMI 2.0 port.

•  Virtualization Settings: Enable Intel VT-x and VT-d in the BIOS if the device is intended for running Virtual 

Machines (VMs) or WSL2 (Windows Subsystem for Linux).



Advanced Technical Analysis: Graphics and Multimedia

One of the distinguishing factors of the i5-8259U found in the IT8 is the inclusion of the Iris Plus 655 integrated 

GPU. This is not a standard 'UHD' graphics chip. The 48 Execution Units (EUs) combined with 128MB of eDRAM 

allow for hardware-accelerated encoding and decoding of VP9 and H.265 (HEVC)codecs at 10-bit color depths.

This makes the Mini IT8 an exceptional choice for a Home Theater PC (HTPC) or a Plex Media Server.

Mathematical Analysis of Throughput

The theoretical compute performance of the Iris Plus 655 can be calculated using the formula: FLOPS = (EUs * 8) * 

(2 operations per clock) * (Clock Speed).At a peak clock of 1.05 GHz, the Iris Plus 655 delivers approximately 

806.4 GFLOPS. While this does not rival discrete gaming GPUs, it is more than sufficient for smooth UI navigation

in 4K, photo editing in Adobe Lightroom, and running multiple high-resolution displays simultaneously.

Case Studies and Operational Troubleshooting

In real-world applications, technical challenges may arise. This section addresses common failure modes and

engineering solutions.

Case Study: Thermal Throttling in High-Load Environments

Scenario: A GEEKOM Mini IT8 is used for continuous 24/7 digital signage rendering 4K content. After several 

hours, performance drops and frame rates stutter.Analysis: This is a classic case of thermal throttling. When the 

CPU package temperature exceeds 100°C (T-junction), the clock speed is reduced to protect the silicon.Solution:

1. Check for dust accumulation in the intake vents. 2. Repaste the CPU with a high-thermal-conductivity compound

(e.g., Kryonaut). 3. Adjust the fan duty cycle in the BIOS to reach 100% at 85°C. 4. Ensure the unit is positioned to

allow at least 10cm of clearance around all vents.

Troubleshooting Connectivity: USB 3.2 and WiFi 5

If peripheral speeds are lower than the rated 10Gbps of USB 3.2 Gen 2, users should verify the cable quality. Many

generic cables are limited to USB 2.0 (480Mbps) or USB 3.0 (5Gbps) speeds. For wireless connectivity, the Mini

IT8 uses an Intel AC-7265 chip. If signal drops occur, ensure the internal antennas haven't become disconnected

from the M.2 WiFi card during a hardware upgrade.

Future Viability and Broader Implications

The GEEKOM Mini IT8 represents a paradigm shift in how we perceive 'budget' vs. 'performance' computing. By

utilizing the 28W 'Coffee Lake' chips, Geekom provided a level of performance that outclassed many subsequent

10th and 11th Gen 15W processors in sustained multi-core tasks. This makes the IT8 a highly sustainable choice

for secondary workstations, edge computing nodes, or educational laboratory equipment.

As the industry moves toward even smaller architectures (N-series and beyond), the IT8 stands as a testament to 

the longevity of well-engineered 14nm++ silicon. Its balance of I/O—including USB-C, HDMI, Mini DisplayPort, 

and Gigabit Ethernet—ensures compatibility with legacy hardware while supporting modern 4K peripherals. For

the IT professional or the prosumer, the GEEKOM Mini IT8 is not just a compact computer; it is a dense, high-

efficiency engine capable of handling the rigors of modern software ecosystems with a footprint smaller than a

standard lunchbox. Its continued relevance in the market highlights a critical lesson in computer engineering: raw

clock speed and thermal headroom often outweigh the nominal generation of the processor when properly

implemented in a robust chassis.
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