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ᴔᴔ

ÅÅ מ͎מ͎ ӥӥ

ÅÅ VGAVGA╥╥ ̯Ἓ̯Ἓ ⅝ἵ⅝ἵ

ÅÅ מ͎מ͎ ᵙᴝ ┬Ѹ┬Ѹ

ÅÅ VGAVGA╥╥ Ợ‚̓Ợ‚̓ ╬ ╪ᾅ╬ ╪ᾅ

ÅÅ VGAVGA╥╥ ἐἐ

ÅÅ ӥӥ ӰᾅӰᾅ ӥג╪Ẅӥג╪Ẅ

ÅÅ HDDHDD╥╥ ̯Ἓ̯Ἓ ⅝ἵ⅝ἵ

ÅÅ HDDHDD╥╥ Ợ‚̓Ợ‚̓ ╬ ╪ᾅ╬ ╪ᾅ

ÅÅ HDDHDD╥╥ ἐἐ

ÅÅ ̓Ⱡ̓Ⱡ
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כ͋כ͋ ӢӢ (1/2)(1/2)

ÅÅ ᶘᶘ מ͎מ͎ : : ӥӥ(graphics card), (graphics card), ẋӰ₡ẋӰ₡ ӥӥ(video card), (video card), ͎מ͎מ

ʺἶʺἶ ӥӥ(graphic accelerator card), (graphic accelerator card), Ӱᾅ ᴆ╪Ӱᾅ ᴆ╪ ‡Ғ‡Ғ (display (display 

adapter), VGA adapter), VGA ӥӥ(VGA card) (VGA card) ӮӮ

ɂ VGA (Video Graphic Array)ɂ VGA (Video Graphic Array)

ŕŕ Ѥמ∟Ѥמ∟ 19871987ЦЦ IBMIBM╪╪ ▫Ợ▫Ợ PCPC⁄⁄ ╛╛ ҵ░ҵ░ Ӱᾅ ᴆ╪Ӱᾅ ᴆ╪ ӥ≢ӥ≢

‡ᵑ‡ᵑ תּתּ

ŕŕ ◓Ѥ◓Ѥ ╥╥ ῷϳᴛ͎ῷϳᴛ͎ ᶛѱ ↔ᶛѱ ↔ מ͎מ͎ ◑ ╥◑ ╥ ҍᶘỢᴛҍᶘỢᴛ ῠ▐ῠ▐

ÅÅ ♬╥♬╥: : ỮỮ(( ) ) ҥ╪ ᵑҥ╪ ᵑ ᵣө‡Ἄᵣө‡Ἄ ᶛѱ ₮ᶛѱ ₮ ˉ╘ˉ╘ Ӱᾅ ᴆ╪⁄Ӱᾅ ᴆ╪⁄

ᴏᾎ Ѥᴏᾎ Ѥ ▀╙▀╙ ҅҉ Ѥ҅҉ Ѥ ◑◑ ӥӥ(expansion card)(expansion card)
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כ͋כ͋ ӢӢ (2/2)(2/2)

ÅÅ ▀Ṩ▀Ṩ מ͎מ͎ ӥʺӥʺ ʺᴛʺᴛ Ⱡ̑ ѤⱠ̑ Ѥ ͙ѫ͙ѫ

ŕŕẋӰ₡ẋӰ₡

ŕŕ TV TV ὡᾐὡᾐ

ŕŕMPEGMPEG--2, MPEG2, MPEG--4 4 Ӱ ӹӰ ӹ(decoding)(decoding)

ŕŕ TV TV ᴏᴏ

ŕŕѻַאѻַא ᶛѱᶛѱ

ŕŕѻַאѻַא מ͎מ͎ ӥӥ ⁷˺⁷˺((₉₉: Scalable Link Interface, CrossFire): Scalable Link Interface, CrossFire)

ŕŕỢ⇔ӥỢ⇔ӥ

ŕŕ IEEE1394 FireWireIEEE1394 FireWire

ŕŕ Etc.Etc.
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VGAVGA╢╢ ̬Ἐ̬Ἐ ⅔ἲ⅔ἲ (1/2)(1/2)

ÅÅ מ͎מ͎ ᵙᴝ ┬Ѹ┬Ѹ(Graphic Processing Unit; GPU)(Graphic Processing Unit; GPU)

ŕŕ͎מ͎מ ӥ╥ӥ╥ ӎоӎо ł ł ⁄Ἄ╥⁄Ἄ╥ CPUCPU

ÅÅ ẋӰ₡ẋӰ₡ ᶉᶛᵙᶉᶛᵙ

ŕŕGPUGPŰ̋ ḕᴛḕᴛ Ợ↔Ợ↔ ҥ╪ ᵑҥ╪ ᵑ ♇◑ Ѥ♇◑ Ѥ ᶉᶛᵙᶉᶛᵙ ł ł RAMRAM

ÅÅ ẋӰ₡ẋӰ₡ BIOSBIOS

ŕŕGPUGPU╥╥ ▬ҿ╙▬ҿ╙ ── ͙ṕ♠╬͙ṕ♠╬ ἒ♬ἒ♬((˞╥˞╥ ˠӥᵙּתˠӥᵙּת Ώ╛Ώ╛))

ÅÅ RAMDAC (RAM DigitalRAMDAC (RAM Digital--toto--Analog Converter)Analog Converter)

ŕŕ͎מ͎מ ӥ⁄Ἄӥ⁄Ἄ ᵙᴝ ӰּתӰּת ᾐ ᵑᾐ ᵑ ᶛѱ ʺᶛѱ ʺ ῼῷṖῼῷṖ ὡὡ ▓Ѥ▓Ѥ ῷϳῷϳ
ᴛ͎ᴛ͎ ᾐ ᴛᾐ ᴛ ḕψלѤḕψלѤ ṨṪṨṪ(= SRAM + DAC)(= SRAM + DAC)

ŕŕ LCDLCD̋̋ ӰּתӰּת ╬ ╪ᾅᴛ╬ ╪ᾅᴛ ⁷˺Ӈ‡⁷˺Ӈ‡ ▓Ѥ▓Ѥ ˿↕˿↕ ῷϳᴛ͎ῷϳᴛ͎ ᾐ ᴛ╥ᾐ ᴛ╥ ṉṉ
╘╘ Ṭ ⅝Ṭ ⅝ ɣ ɣ DAC DAC ′╛′╛
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VGAVGA╢╢ ̬Ἐ̬Ἐ ⅔ἲ⅔ἲ (2/2)(2/2)

ÅÅ GPU GPU ЇʻЇʻ ◑◑

ŕŕ ͐͐ GPUGPU╥╥ ︡♠ҵʺ︡♠ҵʺ CPUCPU⁄⁄ ┴Ḗ ᶔἌ┴Ḗ ᶔἌ ᵰ↕ᵰ↕ и╘и╘ ⁸╪⁸╪ ḛỸ ⁴ḛỸ ⁴ ЇЇ
ʻ╥ʻ╥ ⅝Ἓ⅝Ἓ ҍӎҍӎ

ÅÅ ᶉ╬Ṓӥᶉ╬Ṓӥ ╬ ╪ᾅ╬ ╪ᾅ

ŕŕ͎מ͎מ ӥᵑӥᵑ ◑ ͙◑ ͙ ── ᶉ╬Ṓӥ╥ᶉ╬Ṓӥ╥ ᾈᴡᾈᴡ ᾏᾏ

ÅÅ ᴏᴏ ╬ ╪ᾅ╬ ╪ᾅ

ŕŕ͎מ͎מ ӥ⁄ӥ⁄ ᶛѱ ʺᶛѱ ʺ ⁷˺ӇѤ⁷˺ӇѤ ᾏᾏ

ÅÅ Ṓⱳ♣∟Ṓⱳ♣∟ ͕͕̑̑ ММ ((̆Ợ‚̆Ợ‚ VGAVGA╥╥ ˿↕˿↕))

ŕŕ ͐͐ VGAVGA̋̋ ̆Ợ‚╪̆Ợ‚╪ ӇᶔἌӇᶔἌ ἵᶛἵᶛ ♣ᴏҵ♣ᴏҵ ᵰ↕ᵰ↕ иῷ︠иῷ︠ ɣ ɣ Ό♬♠╬Ό♬♠╬ ♣♣
ᴏᴏ ͕̑╙͕̑╙ ── Ṓⱳ♣∟Ṓⱳ♣∟ М ʺМ ʺ ◑ ӊ◑ ӊ



20102010--1 / IT 1 / IT ṨṨ / PC / PC ᾒᾋᾒᾋ

7

כ͋כ͋ ᵖp ┘ѵ┘ѵ

ÅÅ ֞֞ ѻᵐѻᵐ ᶘᶘ : : ᾎʻᾎʻ ᵙᴝ ┬Ѹ┬Ѹ(Visual Processing Unit; VPU)(Visual Processing Unit; VPU)

ÅÅ ϮϮ ˭▐˭▐ ἹἹ((₉₉: XBOX360, PlayStation3 : XBOX360, PlayStation3 ӮӮ))⁄Ἄ⁄Ἄ מ͎מ͎ ᴈҗᴈҗ

ᵠ╙ᵠ╙ ♣҅ Ѥ♣҅ Ѥ ◑◑

ɂɂᴈҗᵠᴈҗᵠ(rendering): (rendering): ̛∟̛∟(( ), ), ── , , ựỮựỮ ӮӮ ΩṨΩṨ ♬Ṓᵑ♬Ṓᵑ ̆ᴎ ᶔἌ̆ᴎ ᶔἌ

מ͎ מ͎╥ ╥ Ợᾒˁ╙Ợᾒˁ╙ Ṭ‡КѤṬ‡КѤ ̓♬̓♬; 2; 2 ∟⁄∟⁄ ѤתѤּתּ ᶔ⁄ᶔ⁄ ── , , ⱳᶘⱳᶘ

ӮӮ ΩṨΩṨ ♬Ṓ⁄♬Ṓ⁄ ӻגӻג ҀתּגѤҀתּגѤ ҍỮ╥ҍỮ╥ , , ͎ᵝ▫͎ᵝ▫, , ựỮựỮ, , зҵзҵ Ӯ╙Ӯ╙

▬ ᶔἌ▬ ᶔἌ ỢᾒˁỢᾒˁ ▓˭▓˭ 33 ∟∟ Ữ╙Ữ╙ ᵣө‡ϿѤᵣө‡ϿѤ ̓♬̓̓♬̓ ͎͎ ͙ḹ͙ḹ

ÅÅ מ͎ מ͎⁄ ⁄ ӈӈ CPUCPŬג̆ג ṖṖ ὡὡ מ͎מ͎ ; ;╛▓╛▓ ᴈҗᵠ⁄Ѥᴈҗᵠ⁄Ѥ Ṏᴑ ᵙṎᴑ ᵙ

ʺ̋ ὡ♠╬ҥὡ♠╬ҥ, , ╪׳╪׳ ᶔ⁄ἌѤᶔ⁄ἌѤ Ḹ↔Ḹ↔ CPUCPUṒѻṒѻ ΅̈́ ↕∩↕∩

ÅÅ GPUGPUѤѤ מ͎מ͎ ӥ╥ӥ╥ ʺ⇔ҥ⁄ʺ⇔ҥ⁄ ─ ˞Ϯ─ ˞Ϯ, , ᶉ╬Ṓӥ⁄ᶉ╬Ṓӥ⁄ Ͽ◑ӊϿ◑ӊ
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VGAVGA╢╢ ở‗̐ở‗̐ ╩ ╧ᾂ╩ ╧ᾂ (1/8)(1/8)

ÅÅ GPUGPU╥╥ ꜙᵆꜙᵆ

ŕŕ ⁄⁄ ╥╥ ṪᵆṪᵆ

ÅÅҶᵞҶᵞ : : Ṋҵ╥Ṋҵ╥ מ͎מ͎ ӥ⁄ӥ⁄ ṨṨ

ÅÅϿ◑Ͽ◑ : : ᶉ╬Ṓӥ⁄ᶉ╬Ṓӥ⁄

ÅÅ : : Ṋҵ╥Ṋҵ╥ מ͎מ͎ ӥ╪Ϯӥ╪Ϯ ᶉᶛᵙᵑᶉᶛᵙᵑ ̑┬̑┬

ŕŕⱠⱳỢ⁄ⱠⱳỢ⁄ ╥╥ ṪᵆṪᵆ

ÅÅnVidia: GeForce nVidia: GeForce ᾎᵙּנᴛᾎᵙּנᴛ ┬ᶘ┬ᶘ

ÅÅAMD(ATI): Radeon AMD(ATI): Radeon ᾎᵙּנᴛᾎᵙּנᴛ ┬ᶘ┬ᶘ

ÅÅIntel: Intel: ◓Ѥ◓Ѥ IGP(Integrated Graphics Processor)IGP(Integrated Graphics Processor)rr Ⱡ▬Ⱡ▬

ÅÅMatrox: 2D Matrox: 2D Ṫ‒⁄ἌṪ‒⁄Ἄ ᴛפᴛֿפֿ ┬ᶘ┬ᶘ
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VGAVGA╢╢ ở‗̐ở‗̐ ╩ ╧ᾂ╩ ╧ᾂ (2/8)(2/8)

ÅÅ ẋӰ₡ẋӰ₡ ᶉᶛᵙᶉᶛᵙ

⸗ᵃ⸗ᵃ ᶆᶘᵖᶆᶘᵖ □Ҽ□Ҽ ἳҲἳҲ (MHz)(MHz) Ҋ⁮Ҋ⁮ (GB/s)(GB/s)

GDDRGDDR 166 ŀ 950166 ŀ 950 1.2 ŀ 30.41.2 ŀ 30.4

GDDR2GDDR2 533 ŀ 1000533 ŀ 1000 8.5 ŀ 168.5 ŀ 16

GDDR3GDDR3 700 ŀ 1800700 ŀ 1800 5.6 ŀ 54.45.6 ŀ 54.4

GDDR4GDDR4 1600 ŀ 24001600 ŀ 2400 64 ŀ 156.664 ŀ 156.6

GDDR5GDDR5 3000 ŀ 38003000 ŀ 3800 130 ŀ 230130 ŀ 230

http://en.wikipedia.org/wiki/DDR_SDRAM
http://en.wikipedia.org/wiki/DDR2_SDRAM
http://en.wikipedia.org/wiki/GDDR3
http://en.wikipedia.org/wiki/GDDR4
http://en.wikipedia.org/wiki/GDDR5
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VGAVGA╢╢ ở‗̐ở‗̐ ╩ ╧ᾂ╩ ╧ᾂ (3/8)(3/8)

ÅÅ GPU GPU ЇʻЇʻ ◑◑

ŕŕḢ⁸Ḣ⁸ : : ̓˞̓˞ GPUGPUϮϮ ♇Ἓѫ♇Ἓѫ GPUGPU╥╥ ˿↕Ѥ˿↕Ѥ ╪˦ᵣ╖ᴛ╪˦ᵣ╖ᴛ ṪṪ

ŕŕḢ⁸Ḣ⁸ + + ╪╪ (heat pipe): (heat pipe): ḛἛḛἛ ⁸ᵰ ╥⁸ᵰ ╥ ͙ ⁸╙͙ ⁸╙ ╪↔╪↔

ŕŕḢ⁸Ḣ⁸ ᴛ╖זᴛḕ╖זḕ :(cooler) :(cooler)ױױ + + ЇʻЇʻ ɣ ɣ ἵ╛ἵ╛ ᶷⱠᶷⱠ

ŕŕ ͐╥͐╥ ̆Ἓѫ̆Ἓѫ GPUGPU╥╥ ˿↕Ѥ˿↕Ѥ ṓ ♠╖ᴛṓ ♠╖ᴛ Ợ↔Ợ↔: : Ḣ⁸Ḣ⁸ + + ╪╪ + + 
ױ⁴ױ⁴ ˌ╥ˌ╥ ױױ
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VGAVGA╢╢ ở‗̐ở‗̐ ╩ ╧ᾂ╩ ╧ᾂ (4/8)(4/8)

ÅÅ ᶉ╬Ṓӥᶉ╬Ṓӥ ╬ ╪ᾅ╬ ╪ᾅ (1/2)(1/2)

ŕŕ PCI (Peripheral Component Interconnect)PCI (Peripheral Component Interconnect)

ÅÅ19901990ЦҍЦҍ תḙּͥאַתḙּͥאַ

ÅÅ133 MB/s133 MB/s

ŕŕ AGP (Accelerated Graphic Port)AGP (Accelerated Graphic Port)

ÅÅ19901990ЦҍЦҍ ḙṨḙṨ 20002000ЦҍЦҍ תḙּͥאַתḙּͥאַ

ÅÅ266 MB/s ~ 2 GB/s266 MB/s ~ 2 GB/s

ŕŕ PCIe (PCI Express)PCIe (PCI Express)

ÅÅ20002000ЦҍЦҍ ḙṨאḙṨַאַ תּͥ◓תּͥ◓

ÅÅ512 MB/s ~ 8 GB/s512 MB/s ~ 8 GB/s
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VGAVGA╢╢ ở‗̐ở‗̐ ╩ ╧ᾂ╩ ╧ᾂ (5/8)(5/8)

ÅÅ ᶉ╬Ṓӥᶉ╬Ṓӥ ╬ ╪ᾅ╬ ╪ᾅ (2/2)(2/2)
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VGAVGA╢╢ ở‗̐ở‗̐ ╩ ╧ᾂ╩ ╧ᾂ (6/8)(6/8)

ÅÅ ᴏᴏ ╬ ╪ᾅ╬ ╪ᾅ

ŕŕDD--SUB (= RGB)SUB (= RGB)

ÅÅřDřD--subminiatureŚsubminiatureŚ╥╥ ᵦרᵦר

ÅÅřřD D ᶛ‚╥ᶛ‚╥ ▬╘▬╘ М ŚגѤМ ŚגѤֽֽ

ÅÅ15 15 ᵙᴝ   (female) (female) ₮₮ ὡὡ(male) (male) ММ

http://upload.wikimedia.org/wikipedia/commons/c/cc/VGA_port.jpg
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VGAVGA╢╢ ở‗̐ở‗̐ ╩ ╧ᾂ╩ ╧ᾂ (7/8)(7/8)

ÅÅ ᴏᴏ ╬ ╪ᾅ╬ ╪ᾅ

ŕŕDVI (Digital Video Interface)DVI (Digital Video Interface)

ÅÅ19901990ЦҍЦҍ

ÅÅLCDLCDϮϮ ӰּתӰּת ᴛⱡ ₮ᴛⱡ ₮ ˉ╘ˉ╘ ◑ ⁄Ἄ◑ ⁄Ἄ Ữ╥Ữ╥ ╙פֿ╙פֿ ͙‫͙‫ ── ⱠⱠ
ΌӈΌӈ רר
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VGAVGA╢╢ ở‗̐ở‗̐ ╩ ╧ᾂ╩ ╧ᾂ (8/8)(8/8)

ÅÅ ᴏᴏ ╬ ╪ᾅ╬ ╪ᾅ

ŕŕHDMI (HighHDMI (High --Definition Multimedia Interface)Definition Multimedia Interface)

ÅÅ 20002000ЦҍЦҍ

ÅÅ ẋ ẋ  ӰּתӰּת ₡Ӱ₡₡Ӱ₡//ẋӰ₡ẋӰ₡ ҥ╪ ᵑҥ╪ ᵑ ♣Ἶ ͙♣Ἶ ͙ ── ἵἵ ╬ ╪╬ ╪
ᾅᾅ רר

http://en.wikipedia.org/wiki/File:HDMI.socket.png
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VGAVGA╢╢ ἍἍ (1/9)(1/9)

ÅÅ Ⱡ▀Ⱡ▀ ᶀ♇ᶀ♇ ̆ᴎ ‒̆ᴎ ‒ ˦╘˦╘ ᶉ╬Ṓӥ₮╥ᶉ╬Ṓӥ₮╥ ╬ ╪ᾅ╬ ╪ᾅ; ; ╪˦╪╪˦╪ Ữ╪Ữ╪

ᶔᶔ ◑◑ ▫ ʺ▫ ʺ ṬʺѫṬʺѫ

ÅÅ ▫ᾐ╪▫ᾐ╪ PCPCŋŋ Ợ↔ ѤỢ↔ Ѥ ╙♠ᶜל╙♠ᶜל ̆ᴎ̆ᴎ; ; ᾋ↔ᾋ↔, , Ợᶴ↔Ợᶴ↔, , ʺ♬↔ʺ♬↔, , ˭▐˭▐

↔↔ Ӯ⁄Ӯ⁄ ӻגӻג GPUGPUŋŋ ἐἐ

ÅÅ Ϯ╥Ϯ╥ GPUGPŬג̆ג җגҵҗגҵ Ợ‚╥Ợ‚╥ ʺ̋ Ⱶ◓Ⱶ◓; ; ͎מ͎מ ‡‡ ἶҵἶҵ, , ẋẋ

Ӱ₡Ӱ₡ ᶉᶛᵙᶉᶛᵙ ḲᾅḲᾅ , , ẋӰ₡ẋӰ₡ ᶉᶛᵙᶉᶛᵙ ₡ẋӰ₡ẋӰ , ,װ↔װ↔ ᶉᶛᵙᴛᶉᶛᵙᴛ Ợ↔ӇỢ↔Ӈ

ѤѤ RAMRAM╥╥ ἶҵἶҵ Ӯ╙Ӯ╙ ̆ᴎ̆ᴎ

ÅÅ 3D 3D ʺἶʺἶ ͙ѫ╪͙ѫ╪ ⅝⅝ ▬‰╙▬‰╙ ── PCPCגᶔגᶔ, 3D , 3D ʺἶʺἶ ╥בֿ⁪╥בֿ⁪

API(Application Programming Interface) API(Application Programming Interface) ּתּ∟ת∟ Ḹ─ᵑḸ─ᵑ ╬╬; DirectX; DirectX

₮₮ OpenGLOpenGL╥╥ Ḳ♣Ḳ♣
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VGAVGA╢╢ ἍἍ (2/9)(2/9)

ÅÅ ↕ᵙ╥↕ᵙ╥ ἐἐ : : ₣Ṓӥ₣Ṓӥ מ͎מ͎ ɣ ɣ AMD/ATI Radeon HD 4200 Graphic AMD/ATI Radeon HD 4200 Graphic 

(Core RV620)(Core RV620)
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VGAVGA╢╢ ἍἍ (3/9)(3/9)

ÅÅ Radeon HD 4200 Radeon HD 4200 ͎מ מ͎╥ ╥ ἛѫἛѫ ẋ̪ẋ̪
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VGAVGA╢╢ ἍἍ (4/9)(4/9)

ÅÅ AMD/ATI Radeon 4200 IGPAMD/ATI Radeon 4200 IGPᵑŋ ̆̆ ▓Ѥ▓Ѥ AMD 785G AMD 785G ἥἥ


