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COMPUTER COMPONENTS
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COMPUTER COMPONENTS II

• Graphics/Video Card 顯示卡

• MotherBoard 主機板
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 Display output、GPU computing

 Integration of all components

Please download handouts from (Week 4)
http://cflu.lab.nycu.edu.tw/CFLu_course_CompSci.html

GRAPHICS CARD
• Higher performance display (in addition to CPU built-in display)

• Display output, efficient computing, geometry computing, 3D mapping, audio 
and video decoding

Knowing a graphic card…

• Exterior and Cooling Components

• GPU Graphics Processor Units/ Display Chip 

• On-board Video Memory

• Output Interface

• Connector Interface (Pin)
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Exterior Of Graphic Card
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On-board 
video memory

Auxiliary power
connector

Multi-GPU 
link interface

Graphics Processor 
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Display Chip 

PCI Express x 16
connection interface

Output interface

Cooling fanHeat sink/tube

Exterior & Cooling
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Cooling fans

Heat pipes

Heat sink

Cooling water pipe

Water cooling kit

GPU/ DISPLAY CHIP

• GPU: Graphic Processing Unit

• Next-generation GPUs are capable of efficient computing, far 
surpassing the computational power of CPUs

• Major manufacturers

• AMD: Radeon series

• NVIDIA: GeForece series
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NVIDIA GEFORCE RTX 3080 TI
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https://www.nvidia.com.tw

GPU has thousands of cores to efficiently handle parallel 
computing.

CUDA: Compute Unified Device Architecture 統一計算設備架構



VIDEO MEMORY

• Temporary storage data generated by GPU computing 
• texture, light and shadow, image processing

• Graphics Double Data Rate (GDDR) chips，1~16GB

• GDDR6/GDDR6X

• GDDR5/GDDR5X

• GDDR4

• GDDR3
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The newer the generation and the larger the capacity, 
the more expensive it is!

GDDR is more powerful than DDR.
larger data transfer bandwidth and
Low power and heat generation.

Output Interface/ Connector

• HDMI: High Definition Multimedia Interface
• Resolutions up to 1920 x 1080, Full HD 1080p 

or higher.

• Blue-ray generation

• DP: Display Port
• Next Generation Video Display Interface

• Higher transmission bandwidth above 10.8 
Gbps (up to 32.4 Gbps in v1.4)
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Video and audio can be output simultaneously!

HDMI connector

DP connector

Output Interface/ Connector

• D-Sub: also known as VGA (Video Graphics Array)

• The main output interface in the traditional analog era. 
(Digital-to-analog quality is poor.)

• The most common connector used in projectors.

• DVI: Digital Visual Interface

• Eliminating the need to convert the digital signal of 
the graphics card into an analog signal for monitor.
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DVI to D-sub adaptor

D-sub (VGA) connector

DVI connector

Video output only!

Common Output Configurations

• Newer graphics cards have removed the D-Sub output port.

• Multiple output ports multi-monitor display
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output interface monitor



Mainstream Graphics Cards

• AMD (美商超微)
• Radeon series

• RX 6900/6800/6400/5600

• RX 5700

• RX 590

• RX 580

• RX 570

• RX 560

• NVIDIA (輝達/英偉達)
• GeForce series

• RTX 4090

• RTX 4080

• RTX 3090

• RTX 3080

• RTX 3060

• RTX 2080

• RTX 2070

• RTX 2060

• GTX 1660

• GTX 1650

• GTX 1080
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For workstation: Quadro、FirePro
GPU computing: Tesla

Turing architecture 

Pascal architecture 

Ampere architecture 

Ada Lovelace architecture 

ASUS DUAL-RTX4070-O12G
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https://www.asus.com/motherboards-components/graphics-cards/dual/dual-rtx4070-o12g/techspec/

G
raphics C

ard

MOTHERBOARD
主機板

• Base for installing and 
integrating all 
computer 
components

• Power supply for each 
component
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DDR4 
memory 
interface

SATA 
interface 

PCIe x 16 
interface

CPU Socket

M2 interface

MOTHERBOARD
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The layout design of each 
motherboard is different, 
please refer to the user 
manual for more details.



Specification Of Motherboard

• Component slot/socket/interface

• Chipset

• Back-plate I/O ports

• Power connections
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Be sure to match the interface of the CPU, 
memory, graphics card, and hard disk.

Component Slot/Socket/Interface

• CPU Socket
• Intel® Socket 1151 for Xeon® E3-1200 v5 and 6th generation CoreTM, 

Pentium® and Celeron® Processors

• Supports Intel® 14 nm CPU

• Supports Intel® Turbo Boost Technology 2.0
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Component Slot/Socket/Interface

• Memory Modules
• 4 x DIMM, Max. 64GB, DDR4 2133 MHz ECC, Non-ECC, 

Un-buffered Memory

• Dual Channel Memory Architecture
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Component Slot/Socket/Interface

• Graphics Card
• Supports AMD Quad-GPU CrossFireX Technology

Supports AMD 2-Way CrossFireX Technology
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Don’t support NVIDIA SLI Technology!



Component Slot/Socket/Interface

• Storage
• 1 x M.2 Socket 3, with M Key design, type 

2242/2260/2280/22110 storage devices support 

• (Supports both SATA & PCIE SSD)*2

6 x SATA 6Gb/s port(s),
Support Raid 0, 1, 5, 10
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SATA III
SATA Express
eSATA

M.2

Chipset 晶片組

• General manager of motherboard

• Determine the supported CPUs, memory, graphics cards, storage 
media, and their interconnections

• Determine the ports, expansion slots and features available on 
the motherboard
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Major chip manufacturers

I/O Ports
• Spported Peripheral devices

• Including back-plate and front panels, and 
internal ports

2025/9/21HTTP://CFLU.LAB.NYCU.EDU.TW

PS/2 mouse port

PS/2 keyboard port

Ethernet port
Audio I/O

USB 3.0

USB 3.1 A

USB 3.1 CUSB 3.0

USB 2.0

Specification Terminology

• Motherboard size
• ITX，ATX，M-ATX，MiniATX

• Display output
• 1A1D1H1DP: VGA*1、DVI*1、HDMI*1、DP*1

• Storage interface
• U3: USB 3.0/3.1

• S6: SATA 6Gbps

• AX/AC+BT5.1
• IEEE 802.11 AX/AC wireless

• Bluetooth 5.1
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THE END
ALVIN4016@NYCU.EDU.TW
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