Modern Computer Motherboard

Within the growing society of the modern era, more and more individuals are turning to technology and, more importantly, electronic-devices to assist and ease day-to-day tasks. However, the history of computers can be traced back as early as 1946, with one of the first computers globally announced known as the ENIAC (Electronic Numerical Integrator and Computer) as seen in figure 2 below (Computer Hope, 2018). It assumed 1,800 square feet and acquired a total weight of roughly 30 tons, which dwarfs the size and mass of the computers of today’s standards. The machine itself took three years to assemble and was primarily tasked with identifying artillery timings and trajectories for the United States military (Rouse, 2013).
In comparison, a modern-day computer can be lifted and moved by one person and is able to accomplish more programmable tasks. To compare, the ENIAC was reported to achieve 5,000 instructions per second whereas an iPhone 6 smart phone could produce 25 billion per second (Hines, 2016) and the 2004 IBM Blue Gene/L (which has since been significantly updated) could amass 280 trillion operations per second (IBM, 2018). To identify a modern PC motherboard layout, the computer used for this deconstruction is seen in figure 1 just below and, as clearly illustrated in the image, is almost incomparable in relation to the ENIAC as seen in figure 2.
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Figure 1 |                                                                                                                                     | Figure 2
Computer Build, 2019                                                                                     ENIAC Computer, 1946


As for the construction of a device, each computer-building process begins with the motherboard, shown in figure 3 below. The motherboard used within the chosen computer is the ROG STRIX Z270F, a high-end product formed from a fiberglass epoxy resin printed circuit board (PCB) (Kansagara, 2018) with a 3D printing-friendly customisability, with several standard pieces being made from acrylonitrile butadiene stryene (ABS) due to its temperature-resistant nature. This is due to the motherboard being aimed at overclocking and increasing electrical currents running through the system, increasing the internal temperatures (ASUS, 2018). Additional materials within this motherboard include copper circuit tracks within the PCB due to its exceptional electrical conductivity and the LED lights.
The second item used when constructing this computer, and arguably the more important, is the central processing unit. The CPU in this PC is the Intel i7-7700k which, like the motherboard, is aimed at overclocking and increasing the electrical passage through its copper layer and is also formed from PCB (Smith, 2017). As both the motherboard and the i7-7700k are Intel products, the assembly is straight forward as the motherboard obtains a housing location for the CPU, as can be seen below in figure 3. The section opens up, and once the CPU is put in place, the mechanism will close and lock, as seen below in figure 4.
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Figure 3 |                                                                                                                                   | Figure 4
ASUS ROG STRIX Z270F Motherboard, 2018                 Intel i7-7700k with Thermal Paste, 2019

However, as the CPU can generate significant heat during use, a cooling mechanism is required. Historcally this would have been assigned to a CPU air cooler which is a device made predominatly from an aluminium structure for strength with the two fans being PVC constructs to save weight and costs (Lee, 2018). Modern cooling counterparts, known as AIOs, are implementing water cooling in relation to a standard aluminium-structured radiator with ABS fans to help cool the excess heat as liquids are know for a more direct cooling method, which results in better temperature decrease when compared to standard air coolers (Hale, 2018). The AIO used is the NZXT Kraken X52, as seen below in figure 5, uses nylon-sleeved rubber tubes for its liquid transfer, chosen for its flexability, and figure 6 illustrates the copper pannel at the base of the AIO known as the coldplate (Burke, 2016). The copper plate is used for transfering heat away from the CPU during use, which is cycled via the water within the nylon pipes to the radiator to cool down and then returned to the coldplate. To maximise this process, a layer of thermal paste is applied between the CPU body and the AIO cooler. Thermal paste obtains metals such as silver and copper for substantial heat transfer, and its paste medium allows for a greater surface area between the two devices (Stone, 2018). With the thermal paste covering the surface of the CPU, the AIO cooler can be placed on top of the processor and securely screwed to the motherboard in the designated slots.
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Figure 5 |                                                                                                                                   | Figure 6
NZXT Kraken X52, 2019                                     NZXT Kraken X52 Base with Thermal Paste, 2019

Alongside the CPU cooler are housing slots for the RAM sticks. At use is the G.Skill Trident RAM sticks that are formed from aluminium protecting the internal PCB (Soderstrom, 2017), which simply clip into place within the motherboard. Once completed, the installation of the fans and graphics card follow, both of which utillise cooling fans made primarily of ABS.
The final build is what is shown in figure 7 and figure 8 below and is all housed within a 2018 Phanteks case. This chassis is constructed with powder-coated steal for a rigid build and is accompanied with anodized aluminium panels for a clear finish, whereas the side doors of the case are formed from a use of tempered glass to preserve a prestige strength (Waldock, 2018). Due to the price of these materials, the overall cost of this case is greater than comparitable chassis released during the same time period, being labelled as “expensive” (Techspot, 2018). 
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Figure 7 |                                                                                                                                   | Figure 8
Internal Components Close-Up, 2019                                Internal Components Collective, 2019

The future of computers such as this one is progressing more towards open water-cooled looping systems that remove many bulky radiators and reduces the need for fans. These malleable tubes are formed from several materials such as PVC and silicone to withhold degradation and offer increase cooling performance (Gobor, 2016). Lighting is also an increasing market for future PC building. Covered in polycarbonate plastics, these small, compact LED lights offer a vibrant and personalised display, with possible light settings that indicate internal machine temperatures. Other materials such as magnets are slowly being phased in to promote ease in building and design, with the new Phanteks’ case helping to initiate the idea (Techspot, 2018). The natural evolution of technology and efficiency, along with these new materials and attributes, will allow users to create a more expressive PC that is easier to build and maintain through the years.
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